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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1968 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 shculd contribute materially to: the expansion of human knowledge
in the atmosphere and space; the improvement and usefulness of aeronauiical
and space vehicles; the development and operation of space vehicles; tne
establishment of long range studies, the preservation of United States leader-
ship in aeronzutics 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 program of $5,110,000,000 is requested,to be financed by
$5,050,000,000 new obligational authority and $60,000,000 of prior year
funds, 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 contracts with the NASA, will contiaue 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: A program for the development of a capability
for peaceful manned space operations and the utilization of that
capability for earth orbit and lumnar missions.

SPACE SCIENCE AND APPLICATIONS: An unmanned space flight program
directed toward scientific investigations of the earth, moon, sun,
planets, stars and interplanetary space; and the development of
technology and spacecraft systems which can be utilized for meteor-
ology, communications and geodetic observations.

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

TRACKING AND DATA ACQUISITION: The world wide activity required to
support the NASA manned and unmanned flight programs.

SD vi



Detailed justification of the FY 1968 budget estimate for the total program
of $5,110,000,000 is provided in the following three volumes:

Volume Amount
I1 Research and Development $4,384,500,000
II1 Construction of Facilities 54,200,000
IV Administrative Operations 671,300,000
TOTAL $5,110,000,000*

* Includes $60,000,000 of prior year funds applied to FY 1968 program.
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A BILL

To authorize appropriations to the National Aeronautics and
Space Administration' for research and development, con-
struction of facilities, and administrative operations,
and for other purposes.

Be it enacted by the Senate and House of Represent:tives

of the United States of America in Congress assembled, That

there is hereby authorized to be appropriated to the National
Aeronautics ;nd Space Administration the sum of $5,050,000,000,
as follows:
{a) For "Research and development," for the followina

programs:

(1) Apollo, $2,546,500,000;

(2) Apollo applications, $454,700,000;

(3) Advanced missions, $8,000,000;

{4) Physics and Astronomy, $147,500,000;

{5) Lunar and planetary exploration, $142,000,000;

(6) Voyager, $71,500,000;

(7) Bioscience, $44,300,000;

(8) Space applications, $104,200,000;

(9) Launch vehicle procurement, $165,100,000:

(10) Space vehicle systems, $37,000,000;

(11) Electronics systems;, $40,200,000;
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(12)
(13)
(14)

(15)
(16)
(17)
(18)
(19)

(20)

Human factor systems, $21,000,000;

Basic research, $23,500,000;

Space power and electric propulsion

systems, $45,000,000;

Nuclear rockets, $46,500,000;

Chemical propulsion, $38,000,000;
Aeronautics, $66,800,000;

Trackinq'and data acquisition, $297,700,000;
Sustaining university program, $20,000,000;

Technology utilization, $5,000,000.

(b) For "Construction of facilities," including land

acquisitions, as follows:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Ames Research Center, Moffett Field,
California, $5,365,000;

Electronics Research Center, Cambridge,
Massachusetts, $6,220,000-

Goddard Space Flight Center, Greenbelt,
Maryland, $565,000;

Jet Propulsion Laboratory, Pasadena,
California, $3,125,000;

John F. Kennedy Space Center, NASA,
Kennedy Space Center, Florida, $24,885,000;
Lewis Research Center, Cleveland and
Sandusky, Ohio, $2,115,000;

Manned Spacecraft Center, Houston, Texas,

$2,425,000;
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(8) George C. Marshall Space Flight Center,
Huntsville, Alabama, $870,000;
(9) Michoud Assembly Facility, New Orleans and
Slidell, Louisiana, $2,010,000;
(10) Wallops Station, Wallops Island, Virginia,
$740,000;
{11) Various locations, $2,880,000;
(12) Facility planning and design not otherwise
provided for, $3,000,000. |
(¢) For "Administrative operations," $671,300,000,
(d) Appropriations for "Research and development" may
be used (1) for any items of a capital nature (other than
acquisition of land) which 'may be required for the performance
of research and development contracts and (2) for grants to
nonprofit institutions of higher education, or to nonprofit
organizations whose primary purpose is the conduct of scienti-
fic research, for purchase br construction of additional
research facilities; and title to such facilities shall be
vested in the United States unless the Administrator determines
that the national program of aeronautical and space activities

will best be served by vesting title in any such grantee

institution or organization. Each such grant shall be made
under such conditions as the Administrator shall determine to
be required to insure that the United States will receive
therefrom benefit adequate to justify the making of that grant.

None of the funds appropriated for "Research and development”
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pursuant to this Act may be used for construction of any major
facility, the estimated cost of which, includina collateral
equipment., exceeds $250,000, unless the Administrator or his
designee has notified the Speaker of the House of Repressenta-
tives and the President of the Senate and the Committee on
Science and Astronautics of the House of Representatives and
the Committee on Aeronautical and Space Sciences of the Senate
of the nature, location, and estimated cost of such facility.
(e) When so specified in an appropriation Act, (1) any
amount appropriated for "Research and development" or for
"Construction of facilities" may remain available without
fiscal year limitation, and (2) maintenance and operation
of facilities, and support services contracts may be
entered into under the "Administrative operations" appro-
priation for periods not in excess of twelve months
beaginning at any time during the fiscal year.
(f) Appropriations made pursuant to subsection 1l(c)
may be used, but not fo exceed $35,000, for scientific
consultations or extraordinary expenses upon the approval
or authority of the Administrator and his determination
shall be final and conclusive upon the accounting officers
of the Government.
(g) No part of the funds appropriated pursuant to

subsection 1(c) for maintenance, repairs, alterations, and
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minor construction shall be used for the constructior of any
new facility the estimated cost of which, includina col-
lateral equipment, exceeds $100,000.

Sec. 2. Authorization is hereby agranted whereby any of
the amounts prescribed in paraaraphs (1), (2), (2), (4),
(5), (6), (7), (8), (9), (10), and (ll1) of subsectior. 1(b)
may, in the discretion of the Administrator of the National
Aeronautics and Space Administration, be varied upward 5 per
centum to meet unusual cost variations, but the total cost of
all work authorized under such paragraphs shall not exceed the
total of the amounts specified in such paraoraphs.

Sec. 3. Not to exceed one-half of 1 per centum of the
funds appropriated pursuant to subsection 1l(a) hereo® may
be transferred to the "Construction of facilitiei: appropria-
tion, and, when so transferred, together with $10,006,000 of
the funds avwpropriated pursuant to subsection 1(b) hereof
(other than funds appropriated pursuant to paraaraph (12) of
such subsection) shall be available for expenditure to con-
struct, expand, or modify laboratories and other installations
at any location (including locations specified in subsecticn
1(b)), if (1) the Administrator determines such action to be
necessary because of changes in the national proagram of aero-
nauticel and space activities or new scientific or enaineerina
he determines that deferral of such

cevelopments, and (2)

SD xiv
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action until the enactment of the next authorization Act would
be inconsistent with the interest of the Nation in aeronautical
and space activities. The funds so made available may be
expendéd to acquire, construct, convert, rehabilitate, or
install permanent or temporary public works, including land
acquisition, site preparation, appurtenances, utilities, and
equipment. No portion of such sums may be obligated for
expenditure or expended to construct, expand, or modify
lahoratories and other installaﬁions unless (A) a period of
thirty days has passed after the Administrator or his desianee
has transmitted to the Speaker of the ouse of Representatives
and to the President of the Senate and to thé Committee on
Science and Astronautics of the House of Representatives and
to the Committee on Aeronautical and Space Sciences of the
Senate a written report containing a full and complete state-
ment concerning (1) the nature of such construction, expansion,
or modification, (2) the cost thereof includina the cost of
any real estate action pertaining thereto, and (3) the reason
why such construction, expansion, or modification is necessary
in the national interest, or (B) each such committee before
the expiration of such period has transmitted to the Adminis-
trator written notice to the effect that such committee has

no objection to the proposed action,.
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Sec. 4. Notwithstanding any other provision of this
Act--

(1) no amount appropriated pursuant to this Acé

may be used for any program deleted by the Conaress

from requests as originally made to either the House

Cormittee on Science and Astronautics or the Senate

Committee on Aeronautical and Space Sciences,

(2) no amount appropriated pursuant to this Act may

be used for any program in excess of the amount

actually authorized for that particular program by

sections 1l(a) and 1(c¢), and

(3) no amount appropriated pursuant to this Act

may be used for any program which has not been pre-

sented to or requested of either such committee,
unless (A) a period of thirty days has passed after tnae
receipt by the Speaker of the House of Representatives and
the President of the Senate and each such committee of notice
given by the Administrator or his designee containing a full
and complete statement of the action proposed to be taken and
the facts and circumstances relied upon in support of such
proposed action, or (B) each such committee before the expira-
tion cf such period has transmitted to the Administrator

written notice to the effect that such committee has no objec-

tion to the proposed action.
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Sec. 5. It is the sense of Congress that it is in the
national interest that consideration be given to geographical
distribution of Federal research funds whenever feasible, and
that the National Aeronautics and Space Administration should
explore ways and means of distributing its research and devel-
opment funds whenever feasible.

Sec. 6. This Act may be cited as the "National Aeronautics

and Space Administration Authorization Act, 1968."

SD xvii



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1968 ESTIMATES

SUMMARY OF AP

.\N——' e

PROPRIATIONS

{(In thousands of dollars)

Appropriation

Research and Dcvelopnent......'

Construction of Facilities,...
Administrative Operatioms.....

TOTALOQOOQOOOOOOQQOO.....lo.

pP.L, 89-128 P_L., 89-555

Fiscal Year Fiscal Year Fiscal Year
1966 1967 1968

84,531,000 $4,245,000 $4,524 ,500
60,000 83,000 54,200
584,000 640,000 671,300

$5,175,000  $4,968,000  $5,030,000

SUM

1
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1968 ESTIMATES

SUMMARY OF APPROPRIATIONS (ADJUSTED)

(Thousands of dollars)

FISCAL YEAR 1966

Independent Offices Appropriation Act,
1966 (79 Stat, 533-4).....0000000.0. $5,175,000
NASA Appropriation Trangfers (79 Stat.
534).....o-o0.-...0.0.:.0.00..00..0.
Transfer to "Operating expenses, Public
Buildings Service," General Services
Administration (79 Stat, 531)....... -76

Appropriation (adjusted).......... $3,174,924
FISCAL YEAR 1967

Independent Offices Appropriation Act,
1967 (80 Stat., 675)..cccecceccscesses $4,968,000
NASA Appropriation Transfers (80 Stat.
676)..--oo-ooooco.ovoooo.-.oo-aooooo
Transfer to '"Operating expenses, Public
Buildings Service," General Services
Administration (80 Stat, 674)....... -417

Appropriation (adjusted).......... $4,967,583 $4,235,100

FISCAL YEAR 1968

Regearch and Construction Administrative
Total Deve lopment of Facilities Operations

$4,531,000 $60,000 $584,000
——- -28,836 940 27,896
- --- -76
4,502,164 $60,940 $611,820
84,245,000 $83,000 $640,000
--- -9,900 2,000 7,900
- _——— -417
385,000 $647,483
$24.200 $671.300

Appropriation request....ecvce0ccccccre gé*ggg‘ggg gé.;;&.;gg



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

zi
-t
(%

3CAL YEAR 1968 ESTIMATES

SUMMARY OF BUDGET PLAN BY APPROPRIATION BY BUDGET ACTIVITY

(Thousands of dollars)

SCIENTIFIC
MANNED INVESTI - SPACE
SEACE GATIOVS SFFLL- $PaCt AIRCRAFT  SUPFCRTING
APPROFRIATION TITLE 10TAL FLIGHT [N _SEACE CATIONS  TECHMOLGGY  TECHNGLOGY ACTIVITIES

Fiscal Year 1966....c.0000... $5,152,405 $3,530,253 $689,043 $115,261 $403,692 $80,351 $333,805

Research and development,, 4,483,011 3,199,507 608,840 102,853 248,500 41,496 281,815
Construction of facilities 58,208 17,478 8,024 - 13,435 682 18,589
Administrative operations. 611,186 313,268 72,179 12,408 141,757 38,173 33,401

Fiscal Year 1967..ccc00ceees0$4,907,583 $3,398,226 $559,493 $112,185 $384,745 $103,396 $349,538

Research and development,. 4,175,100 3,024,000 475,500 99,000 233,850 35,900 306,850
Construction of facilities 85,000 43,821 4,879 --- 8,589 21,011 6,700
Administrative operations, 647,483 330,405 79,114 13,185 142,306 46,485 35,988

Fiscal Year 1968......0--000 ﬁ:llonooo* $3.435L780* §_6021540 $161,025 $a24.317 $1191567 $36Q|771

Research and development,. &,384,500*% 3,069,200*% 516,316 147,284 262,200 66,800 322,700

Construction of facilities 54,200 27,900 6 985 --- 8,335 3,170 7.810
Adminigtrative operations, 671,300 338,680 79,239 13,741 153,782 49,597 36,261

£ Wn

*Includes $60 million of prior year funds applied to FY 1968 budget plan.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1968 ESTIMATES

NUMBER OF PERSONNEL POSITIONS

Fiscal Year Fiscal Year Fiscal Year

1966 1967 1968
MANNED SPACE FLIGHT
John F. Kennedy Space Centér,

NA%...........'O......I...'..'I 2'589 2’720 2’720
Manned Spacecraft Center.......... 4,737 4,634 4,634
Marshall Space Flight Center...... 7,271 7,030 7,030

SPACE SCIENCE AND APPLICATIONS
Goddard Space Flight Center....... 3,712 3,782 3,782
wallops Station...I........l...'.. 518 518 518
ADVANCED RESEARCH AND TECHNOLOGY
Ames Research Center....cceccceees 2,223 2,171 2,171
Electronics Research Center....... 510 741 1,041
Flight Research Center.....cceeeas 603 590 590
Langley Research Center.....cseee. 4,233 4,136 4,236
Lewis Research Center....cccceceeee 4,819 4,676 4,676
Space Nuclear Propulsion Office... 117 117 117
SUPPORTING OPERATIONS
NASA HeadquarterS...ceeeeocesvoscse 2,592 2,611 2,611
TOTAL PERMANENT POSITIONS...c00. 33,924 33,726 34,126
POSTITIONS OTHER THAN PERMANENT _ 2,182 2,182 2,182
TOTAL POSITIONS 36,106 35,908 36,308

SUM &4
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NATTONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1968 ESTIMATES

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

(In thousands of dollars)

J. F. Xewneoy MANNED MARSHALL Luona=e JeT AMES ELECTRONICS FLIGHT LangLEY LEw!S SPACE NUCLEAR Nasa WESTERN
PROGRAM ToTaL StACE CENTER, SPACECRAFT SPACE FLIGHT SPACE FLIGHT PROPULS 1ON WALLOFS RESEARCH RESEARCH RESEARCH RESEARCH ResearcH PROFULS 10N HEADOUARTERS SUFTORY
NASA CenTeEr CENTER CENTER LABORATORY STATION CENTER CENTER CENTER CENTER CEnTER —_OrFice QrFicr
OFFICE OF MANNED SPACE
FLIGHT, TOTAL 1966 3,199,507 128,859 1,506,278 1,517,982 1,986 - 200 1,721 - - 4n - - 36,631 3,710
1967 3,024, 000 224 080 1,407,527 1,354,141 93 - - 128 - 1,070 - - 36,794 200
1968 3,009, 200 232,200 1,392,000 1,390,800 100 - - - - - - - N 54,106 -
Gemini 1966 197,275 - 196,875 - - - - - - - - - - 400 -
1967 21,600 - 21,600 - - - - - - - - - - - -
1968 - - - - - - - - - - - - - - -
Apollo 1966 2,940,985 128,109 1,279,39 1,506,935 425 - - 230 - - - - - 23,022 2,870
1967 2,916,200 223,450 1,350,073 1,314,096 93 - - - - - 170 - - 28,118 200
1968% 2,606,500 228,500 1,160,400 1,188,100 100 - - - - - - - - 29,400 -
Apollo applications 1966 51,247 250 28,109 5,352 1,361 - 200 1,491 - - 1,590 - - 11,954 740
1967 80,000 250 32,604 37,445 - - 125 - - 300 - - 8,676 -
1968 454,700 3,300 228,200 199,600 - - - - - - - - - 23,600 -
Advanced missions 1966 10,000 500 1,900 5,695 - - - - - - 550 - - 1,255 100
1967 6,200 350 3,250 2,600 - - - - - - - - - - -
1968 8,000 400 3,400 3,100 - - - - - - - - - 1,100 -
OFFICE OF SPACE SCIENCE
AND APPLICATIONS,
TOTAL 1966 759,093 4,647 18 8,500 184,181 149,767 2,050 40,414 1,335 5 75,436 183,755 - 100, 201 8,784
1967 607,100 3,987 - 2,295 173,373 139,675 1,148 41,493 1,715 10 42,607 118,213 - 74,659 7,925
1968 694,600 3,332 5,000 23,820 215,171 154,400 2,173 42,200 1,995 25 49,469 110,233 N - 72,417 14,365
Physi¢s and astronomy 1966 142,753 - - 25 100,753 759 1,610 15,219 - 5 1,869 - - 22,513 -
1967 129,800 - - 125 95,061 338 996 10,502 60 10 1,230 - - 21,478 -
1968 147,500 - - 100 108,911 300 1,800 10,100 75 25 3,139 - - 23,050 -
Lunar and planetary
exploration 1966 204,300 - - 630 1,119 131,668 - 668 - - 58,842 - - 11,373 -
1967 169,400 - - 635 800 129,184 - 480 40 - 29,425 - - 8,836 -
1968 142,000 - - 400 1,000 120,500 - 500 50 - 10,500 - - 9,050 -
Voyager 1966 17,097 - - 210 - 15,502 - 200 - - 585 - - 600 -
1967 10,450 - - 1,000 - 8,200 - 250 - - 1,000 - - - -
1968 71,500 - - 21,300 - 31,000 - 500 - - 18,000 - - 700
Sustaining university
program 1966 46,000 - - - - - - - - - - - - 46,000 -
1967 31,000 - - - - - - - - - - - - 31,000 -
1968 20,000 - - - - - - - - - - - - 20,000 -
Launch vehicie .
development 1966 57,790 470 - 7,205 - 140 - - 600 - 890 48,125 - 360 -
1967 31,200 200 - - - - - - 1,025 - 487 28,988 - 500 -
1968 - - - - - - - - - - - - - - -
Launch vehicle
procurement 1966 178,700 4,177 - - 11,879 - - - - - 12,090 135,430 - 6,340 8,784
1967 122,400 3,787 - - 12,563 - - - - - 9,400 88,725 - - 7,925
1968 165,100 3,332 - 1,100 18,400 - - - 1,270 - 16,900 109,233 - 500 14,365
Bioscience 1966 34,400 - - 60 420 1,151 100 24,127 - - 30 - - 8,512 -
1967 41,550 - - 100 369 1,784 25 30,161 - - 160 - - 8,951 -
1968 44,300 - - 120 350 2,300 153 31,000 - - 200 - - 10,177 -
Space applications 1966 78,053 - 18 370 70,010 547 340 200 735 - 1,130 200 - 4,503 -
1967 71,300 - - 435 64,580 169 127 100 590 - 905 500 - 3,894 -
1968 104,200 - 5,000 800 86,510 300 220 100 600 - 730 1,000 - 8,940 -
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DISTRIBUTION OF RESEARCH AND

FISCAL YEAR

DEVELOPMENT

1968 ESTTIMA

TES

BUDGET PLAN BY INSTALLATION AND FISCAL YEAR

(In thousands of dollars)

J. k. XKEwnEDY MannED MARSHALL GoDDARD Jer AMEs ELECTRUNICS Foisnt LanGLeY LErts SFACE NUCLEAR NASA WESTERN
PROGRAM Tora SPACE CENTER, SPACECRAFT SPACE FLIGHT Space FLIGHT PROFULS1ON WALLOPS RESEARCH RESFARCH RESERRCH RESEARCH RESEARCH PROPULSION HEADQUARTERS SUPPORT
VASA Centrr CENTER CENTER LABORATORY STATION CENTER CENTER CENTER CENTER CENTER OFF ICE OFFice
OFFICE OF ADVANCED RESEARCH
AND TECHNOLOGY, TOTAL 1966 288,596 193 3,011 20,010 9,676 20,788 - 19,454 7,325 15,828 43,431 68,023 50,431 22,432 7,994
1967 268,150 - 4,040 15,910 10,166 18,344 - 20,531 12,694 8,011 46,460 51,946 47,985 24,324 7,739
1308 318,00C i8¢ %,225 21,942 10,113 21,840 - 25,788 20,375 23,590 S¢,095 89,770 30 1350 29 410 4,700
Basic research 1966 22,000 - - 815 117 5,056 - 2,070 1,035 30 2,144 2,731 - 7,351 651
1967 21,465 - - 888 145 4,757 - 2,106 1,126 - 2,360 2,775 - 6,698 610
1968 23,500 - - 992 175 5,125 - 2,313 1,695 - 2,420 2,960 - 7,170 650
Space vehicle systems 1966 35,000 ~ 456 4,617 1,624 3,718 - 3,126 250 1,010 13,442 3,199 - 3,062 496
1967 33,935 - 560 3,682 1,905 2,426 - 2,825 320 1,010 15,963 2,288 - 2,665 291
1?68 37,000 - 485 4,260 2,100 1,575 - 3,015 470 1,200 18,535 2,425 - 2,935 -
Electronics systems 1966 32,300 ~ 500 4,408 3,090 3,591 - 3,893 5,407 683 7,442 539 - 2,747 -
1967 33,597 - 340 4,019 2,990 2,182 - 3,635 9,651 810 7,024 450 - 2,496 -
1968 40,200 - 340 4,090 2,990 3,040 - 3,710 15,710 890 5,915 460 - 3,055 -
Human factor systems 1966 14,900 - 795 310 25 100 - 5,260 359 1,500 4,286 14 - 2,171 80
1967 16,175 - 1,160 300 - - - 5,690 650 1,000 4,354 100 - 2,921 -
1968 21,000 - 2,300 300 - - - 5,500 850 1,000 6,850 150 - 4,050 -
Space power and electric
propulsion systems 1966 45,200 - 635 1,685 4,270 4,812 - 110 84 - 1,322 28,194 - 2,586 1,502
1967 40,440 - 1,430 1,731 4,676 5,641 - 295 853 - 1,370 20,569 - 2,862 1,013
1968 45,000 - 800 1,400 4,400 7,500 - 250 1,500 - 700 25,650 - 2,500 300
Nuclear rockets 1966 58,000 - - 1,125 - - - - - - - 6,444 50,431 - -
1967 53,000 - - 1,500 - - - - - - - 3,515 47,985 - -
1968 46,500 - - 2,950 - - - - - - - 4,200 39,350 - -
Chemical propulsion 1966 39,700 193 625 7,050 550 3,511 - - - - 2,869 17,186 - 2,451 5,265
1967 33,638 - 550 3,790 450 3,338 - - - - 2,516 11,890 - 5,279 5,825
1968 38,000 100 1,000 7,950 450 4,600 - - - - 2,775 9,725 - 7,650 3,750
Aeronautics 1966 41,496 - - - - - - 4,995 190 12,605 11,926 9,716 - 2,064 -
1967 35,900 - - - - - - 5,980 94 5,191 12,873 10,359 - 1,403 -
1968 66,800 - - - - - - 11,000 150 20,500 18,900 14,200 - 2,050 -
OFFICE OF TRACKING AND
DATA ACQUISITION 1966 231,065 - 1,271 1,627 155,425 52,629 5,300 - - 1,900 1,800 - - 11,113 -
1967 270,850 - - 800 191,400 55,800 6,600 - - 1,900 2,450 - - 11,900 -
1968 297,700 - - 800 213,100 60,400 7,100 - - 2,000 2,000 - - 12,300 e
Tracking and dats acquisition 1566 231,865 - 1,271 1,627 155,425 52,629 5,300 - - 1,900 1,.R00 - - 11,1113 -
1967 270,850 - - 800 191,400 55,800 6,600 - - 1,900 2,450 - - 11,900 -
1968 297,700 - - 800 213,100 60,400 7,100 - - 2,000 2,000 - - 12,300 -
OFFICE OF TECHNOLOGY
UTILIZATION AND POLICY
PLANNING 1966 4,750 - - - - - - - - - - - - 4,750 -
1967 5,000 - - - - - - - - - - - - 5,000 -
1968 5,000 - - - _ - e _ - - - - — = - _ = 5,000 -
Technology utilization 1966 4,750 - - - - - - - - - - - - 4,750 -
1967 5,000 - - - - - - - - - - - - 5,000 -
1968 5,000 - - - - - - - - - - - - 5,000 -
TOTAL BUDGET PLAN 1966 4,483,011 133,699 1,510,578 1,548,119 351,268 223,184 7,550 61,589 8,660 17,733 122,807 251,778 50,431 175,127 20,488
1967 4,175,100 228,037 1,411,567 1,373,146 375,032 213,819 7,748 62,149 14,409 9,921 92,587 170,159 47,985 152,677 15,864
1968 4,386,500 1/ 235,632 1,401,925 _ 1,437,362 438,486 236,640 9,273 67,988 22,370 25,615 107,564 __ 170,003 39,350 173,227 19,065

1/ 1Includes $60 million unobligated balance available to finance new program plan.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED APPROPRIATION BILL

RESEARCH AND DEVELOPMENT

For necessary expenses, not otherwise provided for, including
research, development, operations, serviees, minor construction, sup-
plics, materials, equipment; maintenance, repair, aned alteration of

real and personal property: and purchase, hire, maintenanee, and -

operation of other than administrative aireraft necessary for the
conduet and support of acronautical and space research and developa,
ment aetivities of the National Acronauties and Space Administra-
tion, [%4245,000,000F $4,324,500,000, to remain available until
expended. (42 US.C. 2451, el seq., 50 U.S.C. 151-160, 511-515;
Independent Offices Appropriation Act, 1967, addilional awthorizing
legislation Lo be proposed.)

RD 1



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1968 ESTIMATES
RESEARCH AND DEVELOPMENT

Program and Financing (in thousands of dollars)

1 ‘ON 3428u] (gg "<l j{uelq ad€q)} L9 - O 6L8-%¥2

rAN(R |

Budget Plan Costs to this appropriation
1966 1967 1968 1966 1967 1968
ra a :
Direct program:
1. Manned space flight:
(8) Gemini,.eococevevcccscnes 197,275 21,600{.0ceceess) 218,728; 113,000).........
(b) Apollo....iccrecocccnns 2,940,985(2,916,200|2,606,500}3,245,757|3,101,300|2,675,800
(¢) Apollo applicatioms..... 51,247 80,000{ 454,700 19,364 99,500 440,000
(d) Advanced mission studies 10,000 6,200 8,000 18,887 16,300 8,000
2, Scientific investigatioms in :
space:
(a) Physics and astronomy... 176,553 171,400 199,958] 162,890| 179,300| 194,300
(b) Lunar and planetary .
exploration.....eccceee 294,597| 207,350| 235,158] 255,236| 252,700| 244,900
(c) Bioscience....oceuuecees 43,900 41,550 48,800 41,197 46,800 51,200
(d) Launch vehicle develop~
MeNt....co0c00c0000cccse 93,790 55,200 32,400] 106,820 70,400 39,600
3. Space applications......cce.e 102,853 99,000| 147,284] 102,248 97,000( 133,200
4. Space technology...c.coveveee 248,500| 233,850| 262,200] 254,922| 260,700| 258,000
5. Aircraft technology...ceccees 41,496 35,900 66,800 36,297 45,800 49,600
6. Supporting activities:
(a) Tracking and data
acquisition.,.c.ceeveee 231,065| 270,850 297,700 271,899| 320,800 332,300
(b) Sustaining university
Program. . .cccscccocccoces 46,000 31,000 20,000 33,263 38,500 35,500
{¢) Technology uitilizatiicii.. 5,758 S.200 2,000 3,483 2,100 5.400
Total direct program
costs, funded........ 4.483.01114,175,100(4,384,50014,770,96114,649,20014,467,800
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RESEARCH AND DEVELOPMENT

Program and Financing (in thousands of dollars) = Continued

Budget Plan Costs to this appropriation
1966 1967 1968 1966 1967 1968
Reimbursable program:
1. Manned space flight:
(a) Gemini............... sease 7,020 [covececoe]oconnenas 8,930 2,197 [eeriinnne
(b) ApOllo.c.cerrcercnennnas .o 762 155 2,255 419 440 2,255
2, Scientific investigations in
space:
(a) Physics and astronomy..... cececenes 38lf....00.000. 154 454 |....0..te
3. Space applications......c.ecc0e. 3,027 43,270 40,10 28,604 56,666 40,100
4. Space technology......coccvveee 40,158 53,429 29,000 41,219 54,134 29,000
5. Aircraft technology.......... oo 2,585 2,100 2,800 492 3,228 2,800
6. Supporting activities:
(a) Tracking and data
acquisition.....ceccv0see 1,320 575 2,245 402 966 2,245
(b) Sustaining university
PrOEraAM. o cesccoevsoscocns B cecosesne b 0 O
(c) Technology utilization.... 160 90, e 102 148 |, .. e aeen
Total reimbursable
PTOZTam COSE6e.cevu.o.e | 55,032] 100,000] 76,400] 80,332! 118.233] 76,400
Total program costs,
funded....cv0eccccncone 4,538,043 14,275,100|4,460,9004,851,293 14,767,433 |4,544,200
Change in selected resourcesl/.... essscassalacassssagloseasana of =295,982| -288.668] -83.300
10 Total......oc00000c00cacrnns .o 4,538,04314,275,100(4,460,90014,555,31114,478,765|4,460,900




2 ‘ON 1asul (93 'd quelq a0ud) LY - O 6L8-FV2

? @™

RESEARCH AND DEVELOPMENT

Program and Financing (in thousands of dollars) - Continued

o this appropriation

1966

1968

1967

1968

10 Totalo.oooo..-...o...o.'ctvto

Einancing:
Receipts and reimbursements
from;
11 Administrative budget accounts
14 Non-Federal sources2
21 TUnobligated balance available,
start of year:
For completion of prior year
budget PlansS.....ecaseececcass
Available to finance new
budget plamS...cccveveecnccesne
23 Unobligated balance transferred
to "Construction of facilities"
(75 stat., 355, 76 Stat. 731,
77 stat, 439 and 78 Stat. 658).
Reprogramming to or from prior
year budget plans..........c0.e
24 Unobligated balance available,
end of year:
For completion of prior year
budget plans.......... tecesane

4,538,043

-54,697
-335

19,153

4,275,100

-88,637
-11,363

4,460,900

-63,000
-13,400

4,555,311

54,697
-335

246,266

®e 0 0cescaoe

4,478,765

-88,637
-11,363

~203,665

LICEC R I Y B

4,460,900
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RESEARCH AND DEVELOPMENT

Program and Financing (in thousands of dollars) - Continued

Budget Plan Costs to this appropriation
1966 1967 1968 1966 1967 1968
Available to finance new
budget plans...o.ll’.-n....o.. LI 2 BN BN B N Y B ) 60’000 ® e o000 000 * s e 000000 604’000 * 4 0 0000 o
New obligational authority 4,502,164 4,235,100 (4,324,500 4,502,164 | 4,235,100 | 4,324,500
New obligational authority:
Current authorizatiom:

40 Appropriation.......c.eccceeeee.. | 4,531,000(4,245,000|4,324,500] 4,531,000 | 4,245,000 | 4,324,500
41 Transferred to (79 Stat, 534

and 80 Stat. 676) -

“"Construction of facilities"... =940 =2,000{.c00cecan =940 =2,000 | co0eeennen

"Administrative operations".... -27,896 *7,900 ]| ceecccee -27,896 *7,900 | c.ivennnn
43 Appropriation (adjusted)......| 4,502,164 /4,235,100|4,324,500] 4,502,164 | 4,235,100 | 4,324,500

Relation of obligations to expenditures:

10 Total obligatims..’...........l.............'...-.....Q...l.-.' 4’555’311 4,478,765 4’460’900
70 Receiptz and other offsets (items 11=17)......cce0ceevccccorcons =-55,032| -100,000 ~76,400
71 Obligations affecting expenditures.....c.e.veeevveeceecoesss] 4,500,279 4,378,765 | 4,384,500
72 oblisated E’slance’ Btart of year...l"............-............. 2’078’469 1’837’620 1’535’585
74 obligated balance’ end of year.....0.....'...................... -1)837J620 -1,5354585 -1’4501085
90 Expalditureaﬂ.....Q...‘O.......‘..0..........Q...‘.0........ 4’741’128 4’680’800 4’470’000
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RESEARCH AND DEVELOPMENT

Program and Financing (in thougands of dollars) = Continued

1966
Adjust~-
1965 ments 1966 1967 1968
lgelected resources as of June

30 are as follows:

StOr@SB..cieeevestsorccsnscoascossns 38,862 cesena 35,257 35,257 35,257
Unpaid undelivered orders........ 1,433,855 cences 1,147,462 858,794 775,494
AdVanCeS...cceeecevscorecsesocsns 13,716 =-1,169 6,563 6,563 6,563

Total selected resourc€sS........ 1,486,433 -1,169 1,189,282 900,614 817,314

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

1966 actual 1967 estimate 1968 estimate

Note.~--Reconciliation of budget plan to

obligations:
Total budget plan....c.ecevecveccacocccsscces 4,538,043 4,275,100 4,460,900
Deduct portion of budget plan to be
obligated in subsequent yearsS........eseee 194,467 cecreasse srerennne
Add obligations of prior year budget plans.. 211,735 203,665 secesnne
Total obligationms...... Ceecseraseasanns 4,555,311 4,478,765 4,460,900



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1968 ESTIMATES

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

(In thousands of dollars)

BUDGET Fiscal Year Fiscal Year
ACTIVITY  OFFICE/PROGRAM 1966 1967
MANNED SPACE FLIGHT......... $3,199,507 $3,024,000
la Gemini......... Ceereeenans 197,275 21,600
1b Apollo.....cvevvnnnn cenaes 2,940,985 2,916,200
lc Apollo applicatioms....... 51,247 80,000
1d Advanced mission studies.. 10,000 6,200
SPACE _SCIENCE AND
APPLICATIONS ... ...co0nvnne 759,093 607,100
2a Physics and astronomy..... 142,753 ' 129,800
2b Lunar and planetary
exploration....... ceeves 204,300 169,400
2b voylg'et-.... IR RN R 17’097 10,450
6b Sustaining university
PrOBTAM. . oo eveenaccnnns 46,000 31,000
2d Launch vehicle development 57,790 31,200
* Launch vehicle procurement 178,700 122,400
2c Bioscience.......... cesens 34,400 41,550
3 Space applications........ 78,053 71,300
ADVANCED RESEARCH AND
TECHNOLOGY. ..... Ceeesenns . 288,596 268,150
4 Basic research............ 22,000 21,465
4 Space vehicle systems..... 35,000 33,935
4 Electronics systems..... .o 32,300 33,597
4 Human factor systems...... 14,900 16,175
4 Space power and electric
propulsion systems...... 45,200 40,440
4 Nuclear rockets....... cenn 58,000 53,000
4 Chemical propulsion....... 39,700 33,638
5 Aeronautics...occvivei s 41,496 35,900
6a TRACKING AND DATA ACQUISITION 231,065 270,850
6c TECHNOIAGY UTILIZATION...... 4,750 5,000
TOTAL BUDGET PLAN........ . $4,483,011 $4,175,100

Fiscal Year
1968

$3,069,200

. . 2,606, 500%*
454,700
8,000

694,600
147,500

142,000
71,500

20,000
165,100
44,300
104,200

318,000
23,500
37,000
40,200
21,000

45,000
46,500
38,000
66,800
297,700
5,000

¢ $4,384,500%*

*Funds for the procurement of launch vehicles are statistically distributed to
unmanned fl:ight programs (e.g. Physics and Astronomy, Space Vehicle Systems).
**Includes 560 million of prior year funds applied to FY 1968 budget plan.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1968 ESTIMATES

NEW RESEARCH AND DEVELOPMENT PROGRAMS AND PROJECTS.

The fiscal year 1968 budget contains $35,100,000 for the following new
research and development programs and projects:

Fiscal Year Fiscal Year
1967 1968
Physics and Astronomy Program
Sunblazer --- $2,000,000

The basic objective of the Sunblazer project is to place small, relative-
ly inexpensive scientific spacecraft into heliocentric orbits to study the
solar corcna, This is to be accomplished by means of a propagation experi-
ment, magnetic field mapping and observations of solar particle fluxes.

Of the five initial spacecraft, one, an engineering model, is planned to
be launched in FY 1968, two in FY 1969 and two in FY 1970, Fiscal year
1968 funds will initiate the procurement of components, fabrication and
asgsembly, integration, test, and preparation for launch of Sunblazer A,
Experiment funding will allow for the pre-launch formating and programming
of the propagation experiment,

Fiscal Year Fiscal Year
1967 1968
Lunar and Planetary Program
Mariner Mars 1971 ' --- $10, 100,000

The Mariner Mars 1971 project will launch two spacecraft which will not
only obtain pictures of the surface of that planet with substantiaily
higher resolution than those to be taken by Mariner Mars 1969, but will
also secure significant qualitative data on atmospheric constituents and
structure by injecting a scaled down Voyager capsule into the Martian
atmosphere, Besides yielding results that will represent a substantial
increase in our scientific knowledge of Mars, this mission will also make
possible a significant increase in the scientific return from the Voyager
1973 mission by permitting instrumentation adjustments, a more intelligent
choice of orbits and landing areas and optimum operational procedures,

In addition, the efficiency of the Voyager capsule development program
will be iwmproved by permitting the development of critical capsule tech-
nologies and the sterilization techniques and procedures on a smaller
scale, The funds requested for FY 1968 will establish the functional
specifications, complete the systems design, and provide for extensive

RD 8



Lunar and Planetary Program (Cont'd)

development and testing of prototypes of critical subsystems,

Fiscal Year Fiscal Year
1967 1968
Space Applications Program
Nimbus (E&F) .-- $5,000,000

The objectives of these missions are to continue the development of
improved meteorological satellites to provide data for use by meteorologists,
to carry out flight tests to prove the applicability of the instrumentation,
to fulfill special data requirements of the atmospheric sciences research
community which can be provided uniquely by this instrumentation function-
ing as a space meteorological observatory, and to provide the basis for
further technological advances in meteorological satellites for scientific
and operational uses, Two launches are planned to continue the Nimbus
series, FY 1968 funds are required for final definition of the spacecraft
and to initiate the procurement of long leadtime spacecraft components
and experiments,

Fiscal Year Fiscal Year
1967 1968
Applications Technology Satellites (F&G) --- $15, 700, 000

The objectives of this project are to develop the technology for erect-
ing and accurately pointing large antennas in space; to investigate the
technology of accurate angle measurement in space using an interforometer;
to investigate the technology for multi-beam phased array antennas in
space; and conduct other applications technology experiments requiring an
accurately stabilized platform in geostationary orbit, Two flights are
planned in the 1970-1971 period for launch at synchronous orbit as follow-on
flights in the ATS series, FY 1968 funds are required for detajiled study,
analysis and preliminary design of the spacecraft and associated ground
system modification, and for initial definition and development of experi-
ments in the communications, meteorological, navigation and geodesy areas
for test on these missions,

Fiscal Year Fiscal Year
1967 1968
Voice Broadcast Satellite - $2,300,000

The objectives of this project are to develop the capability and demon-
strate the feasibility of broadcasting aural program material directly to
conventional FM and/or shortwave AM radios, The spacecraft transponder
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could be made wideband to make possible an alternative mode permitting
transmission of TV program material to specifically designed receivers for
experimental purposes, Two flights are planned in the 1971-72 pericd to
flight test the necessary equipment aboard a large spacecraft structure,
The FY 1963 funds are required for definition studies and systems analysis,
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFFICE OF MANNED SPACE FLIGHT APOLLO PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The program goal is to create a viable manned space flight capability,
which will achieve and maintain a position of leadership in space for the
United States. An immediate objective in acquiring this capability is
landing men on the moon and returning them safely to earth within this
decade. The Apollo program, as part of the overall manned space flight
program, will not only meet the near-term objective, but will also build
a broad base of operational capability in manned space flight and associated
skills and technology; a valuable complex of development, manufacturing,
test, and operational facilities; and an experienced Government and in-
dustrial team. In a real sense, the operational skills, resources, and
technology that have been developed for Apollo bring the Nation to the
threshold of a versatile and vigorous space program.

To accomplish the immediate goal of lunar landing and return, the Apollo
program has focused on the development of a highly reliable spacecraft,
which is 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-l, which completed its flight series in
1965; the Uprated Saturn-I; and the Saturn V.

The Apollo program is divided into unmanned flights, manned earth orbital
flights, and manned lunar flights. Unmanned Apollo Uprated Saturn-I flights
have demonstrated the structural integrity and the compatibility of the
spacecraft and adapter with the launch vehicle; the firing and restarting
of the spacecraft engines; the ability of the command module heatshield
to withstand high speed re-entry; and the operational readiness of the
ground support and recovery crews. The three unmanned flights conducted
calendar year 1966 have qualified the Uprated Saturn-I for manned missions.

Fiscal year 1968 funds support a period of intensive flight activity.
Manned earth orbital rendezvous operations will be conducted using Uprated
Saturn-1 launch vehicles. In addition, emphasis will be placed on
Apollo Saturn V flight qualification to demonstrate the efficiency of the
ground support network and to validate the operational reliability of the
spacecraft and launch vehicle systems. These steps lead to the complex
lunar missicn simulations which precede manned lunar landing and return.
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SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1966 1967 1968

Spacecraft.....cooevveeeveeeeness $1,233,800 $1,250,300 $1,036,300
Uprated Saturn I...ecevvceeconese 274,786 236,600 156,200
Saturn V...eveeenvevecosernsoanes 1,134,871 1,135,600 1,108,500
Engine development.....sveeesenee 133,200 49,800 24,500
Mission SUPPOTL...ceeerenssssssnas 164,328 243,900 281,000

Total program plan............. $2,940,985 $2,916,200 2,606,500
Unobligated balance available

to finance new program plan.............. ceebteeranan ceens -60,000

Total new authority requested.........c.vvvvenonnnasonnns $2,546,500

BASIS OF FUND REQUIREMENTS:

Spacecraft

The Apollo spacecraft is undergoing extensive development and quali-
fication testing on the ground and on unmanned Saturn flights. These ground
and flight tests are conducted to detect procedural or technical problems
before manned flights are attempted. The initial version of the Apollo
spacecraft, launched by an Uprated Saturn-1, was qualified for manned flight
on August 25, 1966. Manned missions in earth orbit on Uprated Saturn-1
launch vehicles will begin in 1967. The manned missions are designed to
demonstrate the effective operation of the spacecraft and the ground
crew for periods of up to 14 days, and to develop Apollo earth orbital
rendezvous and docking techniques. The first manned command and service
module will be flown on an Uprated Saturn-I in early 1967. Current plans
call for an unmanned lunar module development flight after the first
manned earth orbital mission.

Unmanned spacecraft qualification flights on the Saturn V are also
planned for 1967. Manned Apollo Saturn V flights, simulating the lunar

mission, are scheduled for 1968.

Uprated Saturn-1I

The Apollo program includes a total of twelve Uprated Saturn-I flight
vehicles, (AS-201 through 212). This series is designed to verify the
reliability of the systems which will be incorporated into the Saturn V
3rd stage and instrument unit, and to provide a launch capability for
manned earth-orbital rendezvous missions with Apollo spacecraft module.
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In 1966, the Uprated Saturn-I was qualified for manned flight. The flight
series began on February 26, 1966, with the successful launch of Apollo Saturn
201 from Launch Complex 34 at the Kennedy Space Center. An unmanned sub-
orbital flight, this mission demonstrated the structural stability and
operational characteristics of the launch vehicle systems and provided
partial qualification of the Command and Service Module. The second launch
occurred on July 5, 1966. The liquid hydrogen experiment conducted during
the mission furnished critical flight test data on the storage and be-
havioral characteristics of cryogenic fuel under zero~gravity conditions.
After the third launch, which took place on August 25, 1966, the launch
vehicle and Command and Service Module were qualified for manned flight.

An Uprated Saturn-1 is scheduled to launch the first manned Apollo space-
craft in early 1967. Following this flight, Uprated Saturn-I will be used
to launch the first unmanned Lunar Module into earth orbit for development
testing. The next two vehicles will be used for a dual launch. In the
first phase cf this mission, a manned Apollo Command and Service Module
will be orbited by an Uprated Saturn-I. Approximately one day later, an
unmanned Lunar Module will be orbited by another Uprated Saturn-I to sup=-
port the spacecraft development effort and to provide early experience
in Apollo rendezvous and docking maneuvers.

Fiscal year 1968 funds will provide for completion of the five remaining
Apollo Uprated Saturn-I launch vehicles and delivery to the Kennedy Space
Center. The eighth and ninth flight vehicles will undergo pre-launch check-
out at Kennedy in preparation for earth orbital rendezvous missions. The
tenth and eleventh flight stages and instrument units are scheduled for
completion of acceptance testing, and delivery to Kennedy to support the
Uprated Saturn-I flight schedule. The final launch vehicle in this series
will also be completed during this time.

Saturn V

The Saturn V schedule provides for fifteen launch vehicles in support
of Apollo unmanned qualification flights, manned lunar mission simulatiomns,
and manned lunar missions. Saturn V hardware production and deliveries
are rapidly building up to meet the mission requirements. Peak production
activity, based on hardware in process, will be reached during FY 1967.
Work is already underway on all the fifteen Saturn V launch vehicles.
Manufacture of the first five has been completed and long leadtime
components forr the last launch vehicles are being fabricated. By the
end of the year, assembly of the fifteenth launch vehicle will be underway.

The first launch of a Saturn V vehicle from Complex 39 at the Kennedy
Space Center s scheduled in 1967. This mission, designated AS-501, will
be an unmanned orbital flight to test the vehicle's dynamic charac-
teristics, the reliability of the propulsion systems, and the accuracy
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of the guidance and control sequencing system. The second unmanned quali-
fication flight, AS-502, is also scheduled for 1967. Again, the opera-
tional reliability and performance characteristics of the vehicle will

be validated. The mission will also be designed to demonstrate that

the 3rd stage has the capability to provide the propulsion to eject the
Apollo spacecraft out of earth orbit and on to the moon. Major emphasis
during 1967 will be on flight qualification of the Saturn V. Assuming
success with the initial flight tests, manned missions are planned for
1968.

Fiscal year 1968 funds support a period of intensive flight quali-
fication leading to manned Apollo Saturn V flights, as well as high
hardware production rate in support of the flight schedule. The third,
fourth, fifth, and sixth flight vehicles are scheduled for completion
of acceptance testing, post-static checkout, and shipment to Kennedy.
The tempo of hardware production for subsequent flights will also be
sustained. The seventh through twelfth vehicle units will be under-
going manufacturing, assembly, in-plant checkout, or acceptance firing
to support flight requirements, and procurement activity for the re-
maining three vehicles will be underway.

Engine Development

Fiscal year 1966 was the last full year of funding for contractor effort
on H-1, F-1 and J-2 engine development under the Engine Development project.
Upon completion of engine qualification, funding of contractor effort was
transferred to the respective engine accounts of the Saturn launch vehicles.
This transfer covers all field and engineering support for evaluation and
problem solving. Transfer dates for these efforts were July, 1966 for the
H-1, October, 1966 for the F-1, and January, 1967 for the J-2. Fiscal year
1967 funding after these dates provides for govermment-furnished propellants
and ancillary chemicals; services and equipment associated with contractor
effort; contract, audit and property administration; and quality assurance
and inspection services.

During FY 1968 the funds requested will provide for government-furnished
propellants, reimbursement to the Department of Defense for contract admin-
istration and quality assurance services, and a continuing program of
government in-house and independent contractor evaluation and analysis of
engine prime contractor-produced hardware. The major activity in this
area is the J-2 engine environmental test program conducted at the Air Force
Arnold Engineering Development Center, Tullahoma, Tennessee. Necessary
improvements, to provide the launch vehicle with greater operational flexi-
bility, reliability, or safety, will be incorporated into the engines.
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Mission Support

In FY 1968, support effort will continue for the over-all launch, flight,
crew and recovery operations; program-wide systems engineering; and sup-
porting development required for the successful accomplishment of manned
space flights. Intensive emphasis also will be placed on support activities
at the Mission Control Center located at the Manned Spacecraft Center and
at the Kennedy Space Center.

SCHEDULE OF LAUNCHES

. Calendar
Events —Year
Apollo Saturn 201 Launch (Unmanned Sub-
orbital Qualification Flight for
Spacecraft and Launch Vehicle Development) February 26, 1966
Apollo Saturn 203 Launch (Unmanned Orbital
Flight Test; Liquid Hydrogen Experiment) July 5, 1966
Apollo Saturn 202 Launch (Unmanned Orbital
Qualification Flight) August 25, 196¢
First Manned Uprated Saturn-1 Launch 1967
First Unmanned 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 DEVELOPMENT

FISCAL YEAR 1968 ESTIMATES

SUMMARY
OFFICE OF ED SPACE FL OLLO APPLICATIONS P
EROGRAM OBJECTIVES AND JUSTIFICATION:

In 1961, the United States undertook the first step toward a major manned
space flight capability by selecting the goal of a manned lunar landing
within the decade. The Apollo and Saturn systems have been developed to
meet that goal, and the successful Gemini program has provided the
necessary early experience in maneuver, rendezvous, docking, extravehicular
activity, and l4-day flight. The Apollo Applications program is the second
significant step toward that capability and represents an effort even more
important and far-reaching in its implications than the Apollo effort upon
which it is based. The program will carry out a full investigation of man's
role in the effective exploitation of the enviromment of space to meet man's
needs on the earth and in the long term exploration of the universe.

The Apollo Applications program proposed for initiation in the FY 1968
budget is based on an average annual launch rate of 4 Uprated Saturn I and
4 Saturn V flights per year following those required for the manned lunar
landing. The planned program will avoid any hiatus in the continued develop-
ment of United States' manned flight capability, will continue the availability
of the Nation's two most powerful rocket vehicles, and will not affect the
on-going Apollo effort. Maximum economy will be achieved through the full
utilization and extension of Apollo and Saturn developments. The experi-
mental payloads included in the Apollo Applications program are designed to
provide significant data on the capabilities of man and equipment, and on
their potential ability, as promptly and as economically as possible. These
plans have the flexibility of employing for new missions any spacecraft and
launch vehicles currently on order for the Apollo program that, in the event
of early successes, are not required to meet Apollo objectives.

The Apollo Applications missions will build upon the strong base of flight
experience, ground facilities, and trained manpower developed in past and
current programs. Each mission is designed to take full advantage of the
Saturn-Apollo system to make significant contributions to a wide range of
objectives. Missions are planned to concurrently gain experience, test
theory, perform experiments, and collect data. By establishing multiple
objectives for each flight mission, a program limited to a minimum economical
launch rate can achieve rapid progress and make great gains at low cost.

Key elements of this planning include the decision to use, modify, and expand
present Apollo systems capabilities rather than move toward whole new develop-.
ments, the strategy of re-using basic hardware for many missions by storing
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it in orbit and returning later with fresh crews and expendables, and the
approach of designing experiments that will gather important data while
at the same time testing the experimental concepts themselves.

The program of investigations and development to be carried forward in
the Apollo Applications program will meet two basic objectives: to make
unique contributions to practical applications, operational capabilities,
science, and technology; and, at the same time, to place the nation in a
position to assess, on the basis of valid scientific experimentation and
actual experience, the value and feasiblity of future space flight and the
interrelated roles of manned and unmanned systems.

In support of these objectives, the principal areas toward which the
FY 1968 effort will be directed are the development of an extended flight
capability, the conduct of manned astronomical and earth observations from
space, and the continued exploration of the moon.

The early development of long duration flight capability is clearly one
of the most important areas to be pressed forward, in that it is a key
requirement for most of the possible significant advances in manned flight.
Apollo Applications flights of up to one year or more in duration will
represent a significant increase in the nation's operational capabilitiles
in space and opportunities for important scientific and technological experi-
mentation. Extended duration flight experience is also necessary to provide
a sound basis for those future decisions on manned programs of the greatest
interest and potential, such as permanent manned facilities in space or
manned flights to the planets.

Apollo Applications experiments will permit important and unique observa-
tions of the sun starting in 1969 and will at the same time provide experience
that is essential for the design and operation of future large telescopes
in space (manned, man-tended, or ummanned) which will open up a whole new
chapter in the exploration and understanding of the universe.

Apollo Applications experiments with a wide variety of sensing devices
will test the feasibility and utility of advanced types of meteorological
observations and earth resource surveys from space. These experiments will
provide the dats for decisions on future systems--unmanned or manned--to
derive additional practical benefits from space observations.

Saturn V flights in the Apollo Applications program will provide for
following up the first Apollo landings with additional lunar exploration
missions of up to 14 days on the surface and for observation and mapping
from lunar orbhit. These missions will yield important additional scientific
data about the moon and will also provide the information necessary for
deciding whether our manned capabilities for exploration of the moon should
be further developed and exploited.
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Within this framework, specific program elements have been selected for
initiation in FY 1967 and 1968 that, in combination, provide the greatest
contribution to the nation's space objectives at the lowest cost. These
are:

The spent, orbiting second stage of an Uprated Saturn I will be
converted into a habitable, 10,000 cubic foot, orbital workshop. Provided
with an airlock, the workshop will provide in 1968 an economical long
duration manned shelter for many experimental activities and will be revisited
and re-used during the course of the program.

The support systems of the basic Apollo command and service modules
will be modified for long duration operations.

The lunar module will be modified to serve as a base for manned lunar
investigations of up to two weeks.

The Apollo developed lunar mapping and survey system will be used to
complete the cartography of the moon.

The command module will be modified to carry up to 6 men for short
duration ferry and resupply missions and will be provided a land landing
capability, thereby reducing costs and increasing operating flexibility.

Specialized payloads will be developed for operation in various orbits
and on the moon, including multispectral earth and weather sensors, biological
and biomedical experiments, mobile lunar vehicles, and communications systems.

A manned solar telescope system, forerunner of long-lived orbital astro-
nomical facilities, will be flown during the peak of solar activity.

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1966 1967 1968
Space vehicleS.,s00000e00es $8,500 $38,600 $263,700
Experiments,.cceeecoccccncs 40,347 35,600 140,700
Mission SUPPOrt...ecoecv0cse 2,400 5,800 50,300

Total.................... M M M’:

Space Vehicles

The FY 1968 request provides for continued incremental funding of follow-
on Uprated Saturn I procurements, initiated in FY 1966 and 1967, and the initial
funding for follow-on Saturn V vehicles and command and sexvice modules (CSM),
The first follow-on Uprated Saturn I will be delivered at the end of 1968,
The first follow-on Saturn V will be delivered in mid-1970, The first
follow-on CSM is to be delivered late in 1969,
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Apollo spacecraft systems, including the electrical power system and the
life support and envirommental control systems, are currently being subjected
to an extensive series of tests to determine their capabilities to operate
both in the enviromments and for the duration contemplated by Apollo Applica-
tions missions. The plan is to incorporate the minimum changes needed to
accomplish the new missions. Fiscal year 1968 funds will provide for the
continuation of these test, design and development efforts, begun in FY 1966
and FY 1967, pertinent to modification of Apollo spacecraft systems to support
Apollo Applications missions.

Fiscal year 1968 funds also provide for the initiation of the development
of a land landing capability for the command module. 1Initial flights are
planned for 1970. The system will allow elimination of water landing as
the primary recovery mode, thereby reducing recovery costs. Studies indicate
that it will then be economically advantageous to plan to refurbish and re-use
command modules. In conjunction with the incorporation of the land landing
capability the interior of the command module will be rearranged to accommodate
up to three additional astronauts for short. duration resupply and ferry missions.

Experiments

Apollo Applications experiments cover a wide range of objectives in the
fields of science, medicine, applications, technology and engineering. The
definition and development of experiment payloads to meet these objectives
will include activity by elements of NASA, other govermment agencies, and
the scientific and industrial communities.

One of the more significant scientific experiments involves the Apollo
telescope mount (ATM). This is a new development, initiated in fiscal
year 1967, that will support a variety of solar and stellar experiments in
Apollo Applications flights. The ATM provides a stabilized platform which
can accommodate instruments requiring finely controlled pointing. It will
be mounted in a structural rack attached to the ascent stage of the lumar
module. The great advantage of this capability is that the sun and stars
can be clearly observed without being obscured by the earth's atmosphere,
and it will be possible for the first time to return photographic film from
such observat:lons.

An important technological and operational experiment in its own right
is the orbital workshop. 1In addition to the experience gained from its
operation it will permit astronauts to work and perform experiments that
could not be accomplished without it. The workshop consists of the empty
hydrogen tank of the spent second stage of an Uprated Saturn I and a 65-inch
diameter airlock that provides the connection between the Apollo command and
service modules, and the spent stage. A hatch in the airlock will permit the
astronauts to go into space without depressurization of the spent stage or
the spacecraft. 1In orbital flight, the command and service module will
dock with the airlock, and the crew will activate systems to pressurize the
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spent stage for habitation. The experiment equipment for use in the spent
stage is to be stored elsewhere during launch and carried into the work-
shop for operation.

An extensive list of experiments is planned for operation with the orbital
workshop. Some are directed toward evaluating the habitability of the work-
shop for long duration flight, the work capability and mobility of astronauts
in zero-g flight, and the effect of long duration zero-g on man. Other
experiments will serve science, engineering and technology needs.

Mission Support

The Apollo Applications program requires significant ground-based
operations to handle the integration of payloads, and the planning and
support of launch and flight operations. The extent and complexity of
this activity is a direct function of the size and number of experiments to
be carried and the duration of the flights. The FY 1968 effort will provide
for the analysis of payloads to determine detailed payload integration re-
quirements, and the implementation of design and development of integration
activities for the initial Apollo Applications flights. Fiscal year 1968
funding will also provide for initiation of operations support for missions
including the augmentation of the mission control center at Houston, required
to support the increased data demands resulting from the enlarged experiment
and operational activity associated with the Apollo Applications program.

RD 20



RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFFICE OF MANNED SPACE FLIGHT ADVANCED MISSIONS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

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

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)
1966 1967 1968

Advanced missions studies.............. $10,000 $6,200 $8,000

Total......oiveceenvnnniscencesnnsnss $10,000 $6,200 _$8,000

BASIS OF FUND REQUIREMENTS:

Advanced studies provide a firm foundation for planning and selecting
future manned space flight missions. Specific areas of investigation in-
clude manned earth orbital, lunar, and planetary missions and launch vehicles.
Fiscal year 1966 and 1967 Studies provided support for the evolving Apollo
Applications program, including both the definition of experiments and other
mission payloads and the cost-effectiveness examination of alternate flight
equipment approaches. The FY 1966 and 1967 studies also examined the feasi-
bility of a long-duration space station module., 1In addition to the varied
potential applications for earth orbital missions, the space station study
includes analysis to identify design features common to a manned planetary
flight requirement,

Earth Orbital Studies
The FY 1968 effort will refine the most promising space station concepts
for an initial one-year capability, as well as a continuous-operation station.

The ultimate growth capabilities of such a continuous-operation space station
into a planetary mission module will also be examined.
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Planetary Mission Studies

Manned planetary mission studies have examined a number of mission modes
and systems concepts for manned Mars and Venus reconnaissance, sample re-
trieval from Mars, and, ultimately, for Mars landing missions. Studies
identified the practicability of using Apollo space vehicle hardware
for sample retrieval or reconnaissance missions, and developed spacecraft
concepts for an ultimate manned Mars landing mission.

The FY 1968 study program will emphasize further definition of the tech-
nology requirements and concepts for a Mars sample retrieval mission. Such a
manned mission would have the unique capability of returning to earth samples
of the Mars surface and atmosphere for scientific analysis by means of an
unmanned sample return probe targeted, launched, and retrieved by the manned
spacecraft., Additional orbiting and landing probes could be launched for
obtaining more definitive scientific data on the Mars environment. The
studies will include preliminary definition of the mission spacecraft,
associated propulsion stages and onboard experiments that might be conducted
by the crew members during the mission,

Lunar Mission Studies

In FY 1968 studies will provide for updating the current plan for lunar
exploration to develop the accompanying conceptual designs. This exploration
plan will review the basis for a continuing series of manned and unmanned
missions. Studies will define various alternatives for improving and extend-
ing the capabilities of Apollo-type systems for extended mobility. Future
direct flight systems which can meet extended lunar exploration requirements
will also be studied.

Launch Vehicle Studies

Launch vehicle studies to support earth orbital, planetary and lunar
manned missions will be continued during FY 1968. These studies will stress
preliminary definition of improved Saturn vehicles. Efforts will continue
on reusable re-entry spacecraft. The related facilities and support require-
ments will also be studied.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1968 ESTIMATES

SUMMARY
OFFICE OF SPACE SCIENCE AND APPLICATIONS PHYSICS AND ASTRONOMY PPROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the Physics and Astronomy program is to increass our
knowledge of the space environment of the earth; of the sun and the rela-
tionship of the sun to the earth and to the interplanetary medium; and -
of the fundamental physical nature of the universe. In order to achieve
this objective, research programs have been developed to study the upper
atmosphere, the ionosphere, the earth's magnetosphere, the region beyond
the boundaries of the magnetosphere, solar radiation, the solar wind
particles and its interactions in space, cosmic rays from beyond the solar
system, and radiation from stars and other celestial bodies which cannot
be observed from the earth's surface.

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 contributes to understanding the others. Many studies contribute
to knowledge in all three. Practical applicationsg of the knowledge gained
in this program have been made in national programs such as meteorology,
communications, manned space flight, and cartography. However, the pro-
gram is intended primarily to be one of basic research dedicated to the
expansion ¢of knowledge. As such, it is integrated with the programs
of educaticnal and scientific research institutions in the United States
and in many foreign countries. Substantial efforts are being made to
insure that the results of the research are made available to facilitate
future advancement in technology, scientific research, and education.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1966 1967 1968

Supporting research and

technology/Advanced studies..... $20,594 $19,900 $19,900
Solar observatorieS....ececeesesss 19,052 9,800 11,900
Astronomical observatories........ 22,300 27,700 40,600
Geophysical observatories......... 28,215 24,000 20,000
Pioneer....iieeveteieconscecosanss 12,700 7,200 7,500
EXplorers...veieieereesosescensnns 18,592 19,200 21,600
Sounding rocketS..e.eesercaconsens 19,300 20,000 22,000
Sunblazer....civeecveencvsnonnssone -—- - 2,000
Data analysSiS..ceeeesseesonscccsse 2,000 2,000 2,000

Total. . ioieirneneeoonnrsnnoonnss 8142,753 $129,800 $147,500
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BASIS OF FUND REQUIREMENTS :

' Supporting Research and Technology

The objectives of the Supporting Research and Technology project are
to provide a sound theoretical base for the flight programs; to initiate
development of instrumentation for future experiments; to provide labora-
tory data for evaluation of flight data; to conduct balloon and aircraft
observations for correlation with flight program results; and to provide
scientific support for the manned space flight program.

Advanced Studies

Advanced Studies establish the concepts, characteristics, and feasi-
bility of future manned and automated earth-orbital and interplanetary
missions. Among the missions to be studied are small scientific satellites
of the Explorer class, specialized Explorers, galactic - Jupiter probes,
and small interplanetary probes.

Solar Observatories

The objective of the Orbiting Solar Observatory (0SO) project is advance-
ment of solar physics through the use of space techniques which permit ex-
pansion of solar research by elimination of the atmospheric absorption
which occurs with ground-based observations. The solar observatories are
designed to provide an investigation of the sun and of its changing
activities. They will systematically study the rapid changes and the
long term changes in solar radiation during a solar cycle, and probe into
the underlying causes of these changes by examining regions of activity
on the solar surface. During the period of decreasing solar activity the
flights of 0SO-I and II were launched in 1962 and 1965, respectively. Con-
tinuous program effort will be pursued with 0SO into the period of maximum
solar activity.

Fiscal year 1968 funds will provide for completion and launch of the
sixth observatory; for continuing work on the two follow-on spacecraft and
experimental packages; and for data analysis on the fourth, fifth, and
sixth observatories.

Astronomical Observatories

The primary objective of the Orbiting Astronomical Observatory (QAOQ)
project is to provide a precisely stabilized observatory above the atmos-
phere to observe the universe. These observatories will be capable of
making astronomical observations using electromagnetic radiation in the
ultraviolet and X-ray regions of the spectrum which do not penetrate the
earth's atmosphere, and of making high resolution observations in the
visible regions of the spectrum. The first 0AO was flown in 1966, and
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carried a variety of ultraviolet, X-ray and gamma ray telescopes. However,
an early failure in the spacecraft equipment prevented the operation of

the scientific instruments on this flight. Spacecraft and experiment
development for three additional OAO's is currently in progress.

Fiscal year 1968 funds will provide for the integration of the ex-
periments and observatory tests for the prototype and the OAO-A, mission,
the initiation of launch preparations for OAO-A2, and acceptance tests for
the OAO-B experiment. Funds will also be used for the development, fabri-
cation and test of the OAO-B and OAO-C spacecraft and for the construction
of the flight hardware for the Princeton experiment on OAO-C.

Geophysical Observatories

The objective of the Orbiting Geophysical Observatory (0GO) project
is to develop a standard earth-orbiting observatory capable of carrying
large numbers of experiments in a wide variety of orbits to investigate
simultaneously geophysical phenomena and their interrelationships with
solar activity, the interplanetary and galactic medium, the terrestrial
magnetosphere, and the atmosphere. The first three spacecraft in this
series, OGO-I, II and III, have been launched. All three OGO missions
are still operational as spin-stabilized satellites and forty-seven of
the total sixty-one experiments on the three missions are still provid-
ing useful data. Since September, 1964, over 300,000 hours of experiment
data have resulted in seventy-four reports and presentations.

Fiscal year 1968 funds are for completion and launch of OGO-E and
integration and test of 0GO-F. They will also provide for completion of
first run data analyses for 0GO-1 and II, continuation of data analysis
for 0GO-II; initiation of data analysis for 0GO-D and E; and completion
of 0GO-F experiment hardware fabrication.

Pioneer

Pioneers are investigating the interplanetary environment and the
propagation of solar and galactic phenomena through this medium. Data
from the two Pioneers and similar measurements made near earth provide
simultaneous observations at widely separated points in space. Picneer
VI was successfully launched in December, 1965, into solar orbit, &nd
Pioneer VII was successfully launched in August, 1966. Both contirue to
return useful data from deep space. Three additional Pioneer missions
are scheduled for missions approaching as close as 0.8 AU and going out
as far as 1.2 AU from the sun (1 AU is equal to the mean earth fo sun
distance, 92,900,000 miles).

Funds requested for FY 1968 will continue to support the post-leunch

operations for Pioneer VI and VII, final testing and launch of the third
spacecraft, and initial integration and testing for the fourth spacecraft.
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Explorers

The Explorer class of satellites has been one of the most efficient
and economical means of accomplishing a variety of scientific missions.
A substantial portion of the scientific data gathered and many new discov-
eries are attributable to instruments carried in Explorer spacecraft.
These spacecraft, most of which are launched by the relatively inexpensive
Scout and Delta vehicles, are specifically designed for particular scien-
tific investigations, and are flown in orbits suitable for these investiga-
tions. : v

These spacecraft are developed by NASA installations, industry, univer-
sities, and cooperating foreign countries. Many smaller organizations have
been able to gain competence and experience by participating in the develop-
ment of these small Explorer spacecraft. Fiscal year 1968 funds provide for
an essentially level-~of-effort program, with initiation of follow-on missions
emphasizing radio and X-ray astronomy.

Sounding Rockets

Sounding rockets are the most effective means of making scientific
studies of the upper atmosphere at altitudes above 20 miles and below
perigee altitudes of earth satellites. These rockets are relatively
small, inexpensive vehicles capable of carrying wide varieties of
instrumentation for studies related to the atmosphere, the ionosphere,
energetic particles, astronomy, and solar physics. Sounding rocket
flights have been extremely useful in developing instrumentation for
later use on satellites. The usefulness of sounding rockets for
astronomical observations of the sun and stars in the X-ray and ultra-
violet regions of the spectrum has been greatly increased by the develop-
ment of attitude control systems. :

The small increase in the funding requirements for the Sounding Rocket
program in FY 1967 and FY 1968 is largely due to the development and in-
creased use of improved attitude control systems; and to the increased
use of larger, more expensive vehicles to carry stabilized heavier
payloads.

Sunblazer

The basic objective of the Sunblazer project is to place small,
relatively inexpensive scientific spacecraft into heliocentric orbits
to study the solar corona. This is to be accomplished by means of a
propagation experiment, magnetic field mapping and observations of solar
particle fluxes. Fiscal year 1968 funds will initiate the procurement
of components, fabrication and assembly, integration, test, and pre-
paration for launch of Sunblazer A, Experiment funding will allow for
the pre-launch formating and programming of the propagation experiment.
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Data Analysis

The primary objective of this project is to carry out NASA's obligation
to make the scientific information gained from space projects available
to the public. Data accumulated from NASA's earth orbiting spacecraft,
sounding rockets, and space probes are being reduced and placed in storage
at the National Space Science Data Center located at the Goddard Space
Flight Center. Here it is catalogued and distributed to interested
researchers. Fiscal year 1967 and FY 1968 funds provide for the operation
of the Data Center and for the support of research tasks utilizing the
data stored there.

SCHEDULE OF LAUNCHES

Calendar
Project Mission Year
Solar Observatories Launch 0SO-E and D
(subsequent launches at
approximately one year
intervals) 1967
Astronomical
Observatory Launch OAO-A2 (subsequent
launches at approximately
one year intervals) 1368
Geophysical
Observatories Launch 0GO-D
(subsequent launches at
approximately one year
intervals) 1967
Explorers Launch Interplanetary Explorers
IMP-F and -E
(subsequent launches at
approximately one year ,
intervals) 1967
Launch first Radio Astronomy
Explorer, RAE-A 1967
Launch NRL Solar Explorer - B 1967
Launch United Kingdom satellite
UK-E , 1967
Launch Italian satellite
San Marco-B 1967
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Calendar
Project Mission Year

Launch two European Space
Research Organization satel-
lites ESRO-I and II 1967

Future Explorers will be launched

at the approximate rate of 2-3

per year using Deltas, 2-3 per

year using Scouts, and 1-2 per

year in international cooperative

programs 1968 on

Pioneer Launch Pioneer C
(subsequent launches at
approximately one year

intervals) 1967
Sunblazer Launch Sunblazer A development

flight 1968
Sounding Rockets Coordinated geophysical and solar

measurements to study solar-ter-
restrial-interplanetary relation-

ships during the period of the

active sun 1967-1972

Magnetic field of the earth with
barium chemical releases 1967

Coordinated search of the
celestial sphere for X-ray
sources 1967-1968

Test flights of advanced solar
and stellar pointing controls
(STRAP, SPARCS, and FACS) with
5-20 arc section spatial resolu-
tion. . 1967~1968
Test flights of instrumentation

being developed for 0S50, 0GO, Air
Density/Injun, and Pilgrim satel-

lites and Mariner 1969 1967

Vertical soundings in conjunction

with flyby's of 0S0, 0GO, and
Alouette satellites. 1967
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES
SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS LUNAR AND PLANETARY EXPLORATION
PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The Lunar and Planetary Exploration program carries out the scientific
exploration of the solar system by means of earth-based research and
automated spacecraft, The immediate objectives are the exploration of the
moon, the planets Mars and Venus, and the interplanetary space between,
Long range objectives include eventual explorations of Mercury, the cuter
planets and their moons, comets, asteroids, and the interplanetary medium
enroute to these bodies, Achievement of these objectives will provide
the data with which we can better understand the origins and history of
our solar system, the mechanisms by which it developed, and knowledge
about the origin of life. These objectives require the development of
spacecraft technology vital to both automated spacecraft and manned future
programs, and its successful application to flight missions,

The lunar program performs the scientific exploration of the moon with
automated spacecraft which precede the more exhaustive investigation to
be conducted later by manned systems, Ranger provided initial visual
data about the moon which was 1,000 times better than any photographu
through earth-based telescopes, Surveyor has measured the bearing st:rength
of the lunar surface, and photographed it in fine detail, The Lunar
Orbiter provides broad area photographic coverage both at high and medium
resolutions which compliments the detailed in situ Surveyor coverage,

The Surveyor-Orbiter team will continue to search for additional Apollo
landing sites and contribute further to our knowledge by investigating
the chemical composition of the moon, by defining the lunar gravitational
field, and by photographing sites of special scientific interest on hoth
the front and hidden side of the moon,

The planets present us with a scientifically attractive opportunity for
exploration because they all differ markedly from our earth, 1In these
differences may lie the clues to the nature, origin, and evolution of our
solar system and of life itself, Objectives of the Mariner program are
to explore the planets, their moons, and interplanetary space with the
light weight: Mariner systems, Mariner II added significantly to our
knowledge of Venus: Mariner IV photographed the surface of Mars and measured
fields and charged particle fluxes as it flew by, These missions have
demonstrated the value of the Mariner class spacecraft to provide precursor
type scientific and engineering data prior to detailed solar system explora-
tion by Voyager class systems which will carry out automated surface
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exploration, The Mariner IV spacecraft is serving as a basis for further
Mariner missions to Venus in 1967 and to Mars in 1969 and in 1971. It

is anticipated that the Mariner program will continue to provide a means

for the scientific exploration of Venus, the comets, and other bodies in

the solar system,with lightweight automated spacecraft,

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1966 1967 1968
Supporting research and
teChNOlOBY eeeesooocscoesee '$23,000 $20,900 $20,900
SUTVEYOT,eveovocovsocscccscoes 104,634 84,500 42,200
Lunar orbiter,..cccceecococes 58,081 28,800 10,000
Mariner.....ccceoc0vc000000ee 17,585 35,200 68,900
Rangerooooooooo-..-oo-...oo-o 1’000 - -

Tocalooooooaooooo.oooooo..c M m M

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

This program provides the capability to carry out work not specifically
a part of currently approved flight missions, but which contributes to
lunar and planetary science, advanced technical development, or advanced
mission planning. Ground-based observation and measurements of extra-
terrestrial bodies provide basic scientific data to be used in comparison
with flight measurements, This program also provides early funding for
promising experiments which may later be selected for flight missions and
provides for work to advance technology as required for future missions,
including current work on spacecraft sterilization for the prevention of
planetary contamination by terrestrial organisms, Advanced studies funded

by this program define future mission possibilities to satisfy various
scientific objectives,

Surveyor

The objectives of the Surveyor project are to develop the technology
required to accomplish successful soft landings at predetermined sites
on the moon and to conduct scientific measurements on the lunar surface.
Surveyor I made the first controlled descent to the surface of the moon,
finding a surface which should be safe for Apollo, and transmitted over
11,000 high resolution pictures back to earth. Surveyor II was launched
successfully by an Atlas-Centaur launch vehicle but failed due to a mal-
function during the midcourse maneuver, The funds requested for FY 1968
will complete assembly, systems environmental and flight acceptance tests,
launch and post-launch operations for the last of the seven Surveyor
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spacecraft. The five Surveyors yet to be launched will examine potential
Apollo landing sites and determine the lunar surface and subsurface physical
and chemical properties. This is essential to ensure a high confidence that
the topographic and structural characteristics of potential Apollo landing
sites are suitable for manned landings before the missions are attempted.

Lunar Orbiter

The Lunar Orbiter teams with the soft landing Surveyor to provide
detailed information about the lunar surface. The five spacecraft in the
program serve as orbiting platforms to photograph in detail extended areas
of the moon to be used to select suitable Apollo landing sites. Lunarn
Orbiters I and II have returned high (one meter) resolution pictures of 13
candidate Apollo landing sites covering an area of 4,000 square miles and
wide angle (8 meter) resolution pictures of 22 candidate Apollo landing sites
covering an area of 30,000 square miles. These two spacecraft also obtained
photographs of much of the hidden side of the moon and of certain specific
areas of great scilentific interest. Tracking of the spacecraft in its
orbit further defines the lunar gravitational field which is of strong
scientific interest and is useful for refinement of guidance requirements for
future manned missions. Lunar Orbiter also secures information on the
radiation environment and micrometeoroid flux near the moon. The three
remaining Lunar Orbiters will photograph additional potential Apollo landing
sites and areas of particular scientific interest. The funds requested for
FY 1968 will provide for the acceptance testing of the remaining Lunar Orbiter
spacecraft, launch and mission operations, and data analysis.

Mariner

The Mariner project conducts the early exploration of the planets with
automated spacecraft in the 400 to 1,200 pound class, and will provide the
scientific and technological basis for detailed exploration by spacecraft
of the Voyager class. Mariner 1I made the first direct measurements of
another planet from space when it flew by Venus on December 14, 1962, A
modified Mariner IV spacecraft will return for a closer look at that planet
in October, 1967, searching for the presence of hydrogen and oxygen and
obtaining atmospheric profile data in addition to data on magnetic fields
and charged particle and micrometeoroid flux. The Mariner-Mars 1969 fly-by
is designed o improve on the results of Mariner 1V, which first photographed
the cratered surface of Mars, by examining the spectrum of the planet in the
infrared and ultraviolet in addition to providing better television pictures
than the 1,500 meter resolution obtained by Mariner IV, The mission planned
for the 197 Mars opportunity will use the same basic design as the 1969
spacecraft, with the modifications required to obtain higher resolution
plctures of the surface and to probe the Martian atmosphere with a scaled
down Voyager capsule, which would telemeter qualitative data on atmospheric
constituents and structure as it descends through the atmosphere., These
data will aid in optimizing the 1973 Voyager mission profile, The FV 1968
funds requested will provide for the Mariner-Venus 1967 post-launch
operations as the spacecraft is enroute to the planet, the encounter
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operations, and data analysis; provide for Mariner=-Mars 1969 flight hardware,
initiate assembly of the flight spacecraft and finish type approval tests of
prototype subsystems and environmental systems test of the prototype space=~
craft; and fund the Mariner-Mars 1971 effort through the establishment of
functional specifications and completion of systems design, including
testing of prototypes of critical subsystems. .

SCHEDULE OF LAUNCHES

Calendar
Project Mission Year
Surveyor C through F 1967
G 1968
Lunar Orbiter Cand D 1967
E 1968
Mariner Venus 1967 (1) 1967
Mars 1969 (2) 1969
Mars 1971 (2) 1971
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS VOYAGER PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The Voyager is a major new program for which full-scale design and develop-
ment will start in FY 1968. The Voyager will provide the first opportunity
for man to obtain sufficiently detailed data to permit a significant step
in the understanding of the planets and the application of this information
to the earth itself.

Three primary objectives will shape the Voyager missions: To gain know-
ledge about the origin of the solar system, to gain knowledge about the
origin of life, and to apply both to a better understanding of terrestrial
life. Not only do these objectives directly bear on man's place in the
universe, but they are closely related to the origin of the universe
itself.

The objectives noted above are being used to define the Voyager
mission requirements. The Voyager capability will far exceed that of the
Mariners and represents a major forward step in this country's planetary
exploration program. The Saturn V, developed for Apollo, will be used
as the Voyager launch vehicle.

In pursuit of these goals, beginning with the 1973 Mars opportunity,
Voyager will orbit, and soft land on the planet and search for evidence of
forms of life, The first Voyager mission will provide data on the physical,
thermal, and chemical properties of the planet, transmit to earth high
resolution photographs of Mars' surface., It is planned to design the
Voyager spacecraft so that many of its basic systems, such as the spacecraft,
can be used with a minimum of modification for exploration to planets other
than Mars, This would minimize development costs for possible future plane-
tary missions, such as landing on Venus, which are currently being studied,

SUMMARY OF RESCURCES REQUIREMENTS:

(Thousands of Dollars)

1966 1967 1968
voyager."IVO..I"....0...0.’......'...‘. $17L097 $10.450 $71’_5‘00

Tocal-ocuoc-o--o.ooooooooooooooooooooo w M m&
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BASIS OF FUND REQUIREMENTS:

Initially, Voyager will investigate the closest planets, beginning with
Mars, The first flight missions are planned for Mars during the 1973 and
1975 opportunities, In pursuit of its objectives, the Voyager will place
an automated spacecraft in orbit and soft land an automated laboratory on
the surface of Mars, One Saturn V launch vehicle will carry two Voyager
planetary vehicles mounted in tandem at each of the two launch opportunities,
Each planetary vehicle consists of a spacecraft and a landing capsule. The
spacecraft will accomplish the transit to Mars, deliver the capsule into
orbit, and conduct scientific observations of Mars from orbit over a period
of several months, The landing package includes a capsule bus system and
a surface laboratory system, The landed surface laboratory system will
include instruments to study the chemistry of the atmosphere and surface;
measure radiation, temperature, and seismic activity; and search for evidence
of extraterrestrial life to the maximum extent possible on the early Voyager
missions,

It is anticipated that changes will be made to the surface laboratory
from mission to mission as the scientific understanding of Mars is increased,
As this progression occurs, it is expected that adaptive and reprogrammable
experiments will be conducted and the surface laboratory will evolve into
the Voyager Biological Laboratory (VBL), The VBL concept is based upon the
conviction that a flexible scientific laboratory type spacecraft will be
required to provide results capable of unambiguous interpretation, The
VBL will contain a reprogrammable computer capable of controlling and
commanding its own operations based on data feedback from previous experi-
ments, or by command from earth,

During FY 1968, system design and development will be initiated for the
spacecraft, capsule bus, and surface laboratory systems, A single prime
contractor will be chosen for each of the three systems to initiate final
system design and to begin the development of long leadtime subsystems. In
addition, it is expected that advanced development of scientific instruments
which are candidates for the 1973 mission will be conducted in FY 1968,
These will include visual imaging devices, mass spectrometer/gas chromato-
graph, various types of spectrometers, and life detection instruments,

During FY 1968, the VBL and its objectives will be defined in detail,
The scientific community will be actively involved in this definition, In
addition, subsystem design of the VBL will be initiated including bread-
boarding of critical subsystems.

During FY 1968 development of the launch vehicle nose fairing and shroud
required for the Voyager missions will be continued., In addition, studies
of Voyager launch criteria and planning of mission operations .will be
continued,
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SCHEDULE OF ILAUNCHES

Calendar
Project Migsion Year
Voyager Mars (A&B) 1973
Voyager Mars (C&D) 1975
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RESEARCH AND DEVELOPMENRT

FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS SUSTAINING UNIVERSITY PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

NASA depends upon universities to conduct portions of the basic research
in support of the space program. To improve this support, the universities
are strengthened by the Sustaining University Program. The Sustaining
University Program encourages the universities by supporting graduate students
in space-related disciplines. It also assists universities in the acquisition
of facilities suitable for the effective conduct of space research. Its
accomplishments contribute to the replenishment of the national supply of
highly trained manpower, to an increase in the scope of research leading to
advances in fundamental knowledge, and to improvement of the physical facil-
ities for the conduct of both training and graduate research at universities.

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)
1966 1967 1968

Training........'.................. $25’290 $16,000 $7’000
Research..ccecocccscesscscsssosscese 12’860 11.000 10.000
Regsearch facilities....cccecveeccee 7,850 4,000 3,000

Total...'...ll............l....'. §46‘°00 §31.000 §20.000

BASIS OF FUND REQUIREMENTS:
Iraining

As the national space effort proceeds towards attainment of its program
goals, training activities conducted under NASA's Sustaining University
Program have been reviewed and reassessed to ensure consonance with the new
conditions and tasks the Agency will encounter in the years ahead. 1In fields
with the characteristically long lead times associated with doctoral and
postdoctoral training, a timely review of the training requirements for
future space activities 1s especially necessary.

The FY 1967 budget for training is $16 million., With this amount of
money about 800 NASA trainees will enter the program in September 1967. 1In
FY 1968, the program will be $7 million and the number of new predoctoral
students will be about 350,
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NASA provides a series of special training opportunities to upgrade or
further develop the competence of certain unique technical or scientific
groups whose work is crucial to the mission of the Agency. The Summer
Faculty Fellowship Program is designed to help young members keep up with
the latest technical developments in engineering and science. A faculty
program in systems engineering design was started in 1966 under which
faculty members from different engineering disciplines are brought together
to work on & space-related problem requiring a team approach., Other activ-
ities of a specialized nature include: Summer institutes for upper civision
undergraduates to acquaint and orient them with some of the substantive
problems of space science and engineering; and post Medical Doctors’ train-
ing in aerospace medicine, to help supply a few very select medical doctors
with specialized training which will prepare them for direct or supporting
roles in the manned space flight effort. Plans are to continue these
special activities at the same level in FY 1968.

Research

Multidisciplinary research grants under the Sustaining University Program
augment NASA's project research by giving universities increased enccurage-
ment to extend and enhance their space-related research capabilities.
Through the use of broadly based research grants with long-term funding
stability, NASA has been able to increase the response from those universi-
ties already participating in space research and offer new opportunit:ies to
many universfities which wish to participate for the first time.

Through this program, groups are evolving which should become increas-
ingly able to bring the sum of the institutions' talent and knowledge closer
to national needs. Effective channels of communication have been opened
between NASA researchers and their university counterparts. The universities
have made significant contributions to NASA's current research progress and
some are beginning to look into the more difficult long-range problems.

Each institution has increased its research capabilities in areas of interest
to NASA and has involved both faculty and students. Sowe have begun to
establish themselves as regional and even national centers of aeronautical
and space research, Finally, significant growth and changes have oc:urred

in the development of forward-looking curricula and training activitiles.

For the continuation of this special purpose research program, with
emphasis on newly developing institutions, approximately 50 universities
will be supported during FY 1968 at a cost of $10 million. Work at approx-
imately 45 universities will be continued and five institutions will partic-
ipate for the first time.

Regearch Faclilities

The conduct of research and training in space-related science and tech-
nology in direct support of NASA's mission is being impeded by lack of
suitable laboratory space at many educational institutions. The provision
of adequate space is essentiagl if the universities are to contribute their
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knowledge and experience to the solution of problems being encountered in the
exploration of space. In a fundamental sense, these contributions of univer-
sity activity may be regarded as a means for maintaining or augmenting a
major intellectuval and creative resource upon which the whole superstructure
of the space program may ultimately rely. Therefore, where additional
research facilities are urgently needed to support the national space program,
NASA intends to provide a limited amount of funds for their acquisition.

Some of these facilities may be expected to become focal points for centers
of excellence around which universities may mobilize their total capabilities
for the benefit of the nation. All are intended to put universities in a
position to undertake the work for which they have competence and which 1is
required if this competence is to support the space program properly.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES
SUMMARY

OFFICE OF SPACE SCIENCE AND APPLICATIONS LAUNCH VEHICLE DEVELOPMENT
PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the Launch Vehicle Development program is to provide
for the availability of a launch vehicle capability for automated mission
requirements in a timely and economical manner, During FY 1966 and FY
1967, the program consisted of Advanced Studies, Supporting Research &nd
Technology, and Centaur Development, With the completion of the Centaur
Development Program during FY 1967, support for the on-going Advanced
Studies and Supporting Research and Technology efforts is being requested
under Launch Vehicle Procurement,

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1966 1967 1968
Supporting research and
technology/advanced studies $4,000 $4,000 -
Centaur development.......... 53,790 27,200 .
Total..........'......'.... w Mz .———_—.--I'=

BASIS OF FUND REQUIREMENTS:

No funds are being requested in FY 1968 for Launch Vehicle Development,
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 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 together with their related equipment and services in a
timely and economical manner for the support of automated space flight
missions and to provide minor development effort required in support of
future mission requirements. In pursuit of this objective, the program
includes a broad spectrum of development and procurement activity, in-
cluding studies of future mission requirements and the technical develop-
ments required to successfully accomplish them, procurement of operational
vehicle hardware, and the necessary supporting equipment and services. The
Launch Vehicle Procurement program is presented as a separate program, but
vehicle funding requirements related to specific flight projects are also
shown as a parenthetical notation with the applicable project in order to
provide a total estimate of project requirements. The operational vehicles
currently procured are: Scout, Delta, Thor Agena, Atlas Agena, and Centaur.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1966 1967 1968
Supporting Research and Technology/

Advanced Studies......cccvvviennn == == $4,000
SCOUL . vt seeenneonennesonsennenns $11,700 $9,400 16,800
Delta...cceeevesncnnnns cessescsenas 27,729 20,900 32,600
Agena............. ceeetasens ceenssen 70,669 37,100 24,700
Centaur....ccco00es00ss eseccsacsses 65,000 55,000 87,000
Atlas. .. viiieeerecanorrontcannnnsns 3,602 - -—-

Total.....coovueen. ciceietteannn $178,700 _$122,400 $165,100

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology/Advanced Studies

This project, previously funded under the Launch Vehicle Development
program, has as its purpose to define vehicle requirements for future
missions, to establish the methods by which performance in excess of cur-
rent capabilities can be developed, and to develop and demonstrate new
technology and techniques for meeting future requirements.
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FY 1966 and FY 1967 Advanced Studies efforts have been directed toward
very high velocity launch vehicles including a high energy upper (kick) stage.
FY 1968 efforts will be directed at mission analyses, investigation of ve-
hicle and stage alternatives, and program planning. FY 1967 Supporting
Research and Technology funds are being utilized for a variety of vehicle
requirements including improvements in propulsion and guidance systems.

The FY 1968 funds will also be utilized for various investigations in-
cluding an examination of the capabilities and limitations of strapdown
guidance systems.

Scout Procurement

The purpose of Scout Procurement is to provide a reliable, relatively
inexpensive vehicle for general space research. It is the smallest ¢f
the basic fumily of launch vehicles and meets the requirements of a
variety of mmall sized payloads for orbital, probe, and re-entry missions,
The FY 1968 funds for Scout procurement will be utilized to continue the
current Scout vehicle and systems management contracts. Funds will slso
be required for sustaining engineering and maintenance, launch services,
logistics requirements, and vehicle adaptation to meet individual mission
specifications.

Delta Procurement

The purpose of Delta Procurement is to provide an economical, reliable
launch vehicle for a wide variety of medium-size earth satellites and small
space probes. FY 1968 funds will be utilized to incrementally fund the
procurement of Delta second stages, the procurement of THORAD boosters, and
the procurement of third stage motors. In addition, funds will also be
needed for launch services at the Eastern and Western Test Ranges. FY 1967
Sustaining Engineering and Maintenance funds were used to adapt the TE-364
(Surveyor retro-motor) as a third stage for Delta and to adapt the Delta
to the long tank Thor (THORAD). FY 1968 Sustaining Engineering and
Maintenance funds will also be required for the TE-364, THORAD, and other
engineering and maintenance activities.

Agena Procurement

The Agena launch vehicle is a versatile second stage used by NASA in
combination with Thor and Atlas boosters for a variety of automated earth
orbit, and lunar and planetary exploration missions. FY 1968 funds will
provide for continued procurement of the basic Agena vehicle in addition
to the Thor and Atlas boosters. Funds will be utilized to adapt the basic
Agena vehicle to various individual mission requirements. FY 1968 funds
will also be needed for launch support requirements and Sustaining
Engineering and Maintenance.
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Centaur Procurement

The Centaur vehicle is a high-performance, general purpose launch vehicle
for use on automated lunar, planetary, scientific, and applications missions
which exceed the capabilities of the Agena vehicle. In calendar year 1967,
four Surveyors will be launched on the Centaur vehicle. The FY 1968 budget
will be used to fund the supporting services for these missions. FY 1968
funds will also be utilized to provide vehicle hardware and other supporting
services for later launches of the Orbiting Astronomical Observatory, Ap-
plications Technology Satellite, Mariner Mars 1969 and Surveyor. Funds
will also be required for Sustaining Engineering and Maintenance.

SCHEDULE OF LAUNCHES

The overall mission plan for launches during this period is:

Calendar Calendar Calender
Year Year Year ‘
Vehicle 1966 1967 1968

SCOUL . cveevsonsnsococansoonnnsse 6(+2 B/U)* 8(+1 B/U)*
Delta.cesueecossosssonsonnsoocnsns 7 9
ABeNA...ocvesseetonsssssossassns 5 4

3

1

4

7
CentauY....ooesersenosacncscsoca 4 4

6

Total...eeorrninnnnenencenss 1 22(+2 B/U) 24(+1 B/U)

* "B/U" indicates backup missions. Above table includes Advanced Research
and Technology missions.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFFICE OF SFACE SCIENCE AND APPLICATIONS BIOSCIENCE PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The Bioscience program has two principal objectives. The first is the
search for extraterrestrial life with primary emphasis directed to Mars.
This objective involves research intended to determine if the Martian
surface provides a possible environment for life; whether life in some
form exists, and if so, its characteristics; and if no life exists on Mars
evaluate, by analytic study of evidence of chemical evolution, the
probability of its previous or future occurrence., A planetary quarantine
program is in operation to minimize the possibility that terrestrial
organisms could contaminate Mars. The Voyager spacecraft will provide
the first capability for landing a sterilized scientific package on the
surface of Mars.

The second objective is directed towards attaining a thorough under-
standing of the effects of the space environment on terrestrial organisms.
Its impiementation includes ground-based experiments, the Biosatellite pro-
ject, and development of flight experiments for other missions.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1966 1967 1968

Supporting research and
technology........ cernne Ceeeans ves $11,100 $11,550 $14,300
Biosatellife.coeeaeooseocensococesses 23,300 30,000 30,000
Total.. . ciiineeroonanrsunscnsonea $34,400 $41,550 $44,300

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

The Exob:iology program in pursuit of the search for extraterrestrial
life conducts ground-based analytical studies of the origin of life cn
earth. The information and understanding derived from these studies is
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the best source for the development of testable hypotheses regarding the
origin and nature of planetary life. This research ranges from the
analysis of fossil remains, and simulation studies of Jupiter's atmosphere,
to the development of automated life detection equipment intended to in-
crease the reliability of the data by broadening the analysis of individual
samples.

Research in Environmental Biology is concerned with the response or
interaction of living earth systems with the variables of the space
environment, including such space flight factors as weightlessness,
acceleration, vibration, radiation and magnetism. The study of the
effects of exotic environments has shown that some earth organisms,
have survived simulated Martian conditions for extended periods of
time with no physiological impairment. Research on hydrogen-fixing
bacteria has shown promise of being able to supplement current life
support systems with biological systems of higher efficiency for long
duration missions.

Emphasis in Behavioral Biology has been placed on the capacity of
organisms to adjust to alterations in gravity, particularly the determi-
nation of responsiveness of gravity receptors to transient and prolonged
stimulation. Research involving neurophysiological, biochemical, and
behavioral analyses has emphasized those brain-behavior relationships which
maintain activation and alertness. Other research has been concerned with
problems of information storage and retrieval in living systems.

The Physical Biology program supports research in comparative physiology,
bio-instrumentation, and molecular biology. Research in comparative 1
physiology includes studies on living organisms which specifically lend
themselves to investigations in orbiting biological vehicles on the
nutritional requirements of living organisms for prolonged space travel,
and on the phenomena and dynamics of various physiological and behavioral
systems. 1In biological telemetry, work is proceeding on the development
of a multichannel implantable sensing device in order to measure, simul-
taneously, a number of biological and behavioral activities and to enable
measurement of normally inaccessible physiological activities under a
variety of conditions. In molecular biology, work on the coding of amino
acids during protein synthesis has led to calculations that the numerical
possibilities of amino acids sequence in DNA (deoxyribonucleic acid) are
of such magnitude that they can account for the evolution of all living
forms.

Current evidence indicates that the conditions encountered in space
flight (cold, vacuum, ultraviolet solar radiation, etc.) will not reduce
microbial life to undetectable levels. The Planetary Quarantine program
seeks to develop methods whereby terrestrial organisms will not be trans-
ported to the planets prior to thorough exploration with life detection
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payloads. 1t is particularly important to assure that life detection in-
struments which are to perform the scientific experiments in the search
for extraterrestrial life are free from contamination in order to prevent
false positive information from being obtained. During the past year,
work has been directed at the problem of developing realistic methods for
reducing the microbial load on a spacecraft during assembly and reduction
of physical degradation of spacecraft components from the stress placed
upon them by the terminal heat sterilization process immediately prior

to launch.

Biosatellite

The first Biosatellite was successfully launched on December 14, 1966,
and was flown for three days with all experiments operating successfully.
However, the spacecraft was not recovered due to failure of the retro-
rocket system to function. This first flight and the backup, scheduled
for March,1967, both have the same payload and the objective of determin-
ing the effects of the space environment on biological payloads of sceed-
lings, plants, and simple forms of life, especially with reference to
interaction with a known intensity of ionizing radiation. The 30-day
flight will investigate the effects of weightlessness on a primate's
general metabolic behavior and performance, and cardiovascular and nervous
systems. The 21-day flight consists of general biology experiments to
determine the effects of weightlessness on plant growth and development,
growth of isolated human cells, gross body composition and function in
mammals, and circadian (24 hour) rhythms.

It is anticipated that the Biosatellite flights will result in data
which will have a wide range of applicability. The testing of biological
hypotheses in the areas of genetics, developmental biology, environmantal
physiology, and general metabolism will be one result of these flights.
The Biosatellite should also provide valuable data pertaining to biological
requirements for prolonged manned space flight, and the possibility of
delayed effects appearing in later life or subsequent generations of
animal subjects, with possible applications to man. Also, these flijzhts
should result in the development and test of new instrumentation tecli-
niques, surgical preparations, and other procedures and devices which
may have medical and other applications to human beings.

SCHEDULE OF LAUNCHES

Calendar

Project Mission __Year
Biosatellite Biosatellite I 1966
Biosatellite B 1967
Biosatellites D and F (30 day) 1963
Biosatellites C and E (21 day) 1969
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1968 ESTIMATES

SUMMARY
OFFICE OF SPACE SCIENCE AND APPLICATIONS SPACE APPLICATIONS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

This program combines the Communications and Applications Technology
Satellites and Meteorological Satellites program shown separately in the
FY 1967 and prior budgets., It also includes the Geodetic Explorers pro-
ject, which was previously funded under the Physics and Astronomy program,
The Meteorological Flight Experiments project, previously identified sepa-
rately is now made a part of the appropriate Space Applications flight project,

The objectives of the Space Applications Program are to: (1) develop a
capability to expand human knowledge of the phenomena in the atmcsphere and
space, and support the exploration of space, by conducting a broad-based
program of applications~-oriented research and technology development (National
Aeronautics and Space Act of 1958), (2) develop and test procedures, instru-
ments, subsystems, spacecraft, and interpretive techniques in the various
applications areas, (3) accomplish long~-range studies of the potential
benefits to be gained from, and the problems involved in, utilization of
space activities for peaceful and technological purposes for the benefits of
mankind, (4) fulfill NASA's responsibilities under the Communications
Satellite Act of 1962, and (5) develop and implement for the Environmental
Science Services Administration (ESSA), Department of Commerce, the opera~
tional meteorological satellite system.

Communications Satellites offer the possibility of direct voice broad-
casting to all parts of the world, Meteorological satellites offer the
possibility of predicting weather conditions on a global basis, provide data
on hurricanes, typhoons, cyclones, and other destructive weather disturbances.
Applications Technology Satellites offer the means to test various techniques
and scientific and technological experiments at medium and synchronous
altitudes. Navigation satellites would provide traffic control, search and
rescue, and communication systems for aircraft and ships. Geodetic satellites
offer the means to determine the size and shape of the earth and the vector
properties of its gravitational field. Earth resources survey via satellite
would offer valuable data im such areas as agriculture and forestry, geology
and mineralogy; hydrology and water resources; geography and cartography;
and oceanography.
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SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1966 1967 1968

Supporting research and technology. $10,839 $11,630 $16,600
TIROS/TOS improvementS......eccsoe. 2,500 3,100 7,500
Nimbus:

Nimbus A=D,..ccveeecncrsnccssaces 22,560 23,400 29,500

Nimbus E and Fevevevovonseccnssne - ——- 5,000
Meteorological soundings...eececese 2,730 3,000 3,000
French satellite (FR*2).cicceceanns St 100 100
Applications technology satellites:

A=E.. cicv00000000v00sccscscssccsnse 34,431 28,470 19,800

Fand Govoovevveonenscncensonssnss —— ——- 15 700
Geodetic satellites (A~E).ceecceces 4,993 1,600 4,700
Voice broadcast satellite.......... el e __ 2,300

ToOtBl.ceeecnresrsossscnavsocnnasce $78,053 $71,300 3104 ,200

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

The Supporting Research and Technology effort is being conducted in six
areas as follows: Meteorology, Communications, Navigation, Applications
Technology, Earth Resources, and Geodesy,

In Meteorology, the areas of endeavor are to: (1) develop and evaluate
components for potential meteorological satellite system application; (2)
design and develop satellite sensors for the detection and controlled acqui-
sition of meteorological data directly from the atmosphere and from other
sources; (3) investigate scientific techniques and tools for the systematic
observation, analysis, and subsequent interpretation of meteorological
atmospheric phenomena; and (4) conduct system optimization analyses.

In Communications, the effort is primarily in the active satellite area.
The objectives are to: (1) make system comparison studies to determine the
merits of advanced concepts and techniques applicable to small terminal
multiple access communications and satellite aids to lunar and plametary
communications; (2) evaluate and develop components and subsystems required
for broadcast applications and future communications systems; (3) study
propagation effects and develop components and subsystems in the frequency
region between 10 to 100 GHz in order to make more frequencies available for
space communications; and (4) improve interference analysis and prediction
methods neecded for developing frequency sharing criteria., Data analysis
consisting of reliability, spacecraft degradation, and lifetime data for
ECHO-II, RELAY, and SYNCOM will continue in FY 1968.

In Navigation and data collection, the efforts are tot (1) conduct
studies and experiment development on data and voice transmission systems to
relay information via a satellite to ships, aircraft, and other mobile
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platforms; (2) develop space technology to provide position determinations
for ships and aircraft; (3) pursue studies of future navigation and traffic
control satellite concepts; and (4) design systems for the collection and
retrieval of data from moving platforms such as balloons, ocean-going buoys,
ships, and aircraft.

In Applications Technology, the endeavors are to: (1) perform systems
studies directed at improvement of stabilization techniques for spacecraft;
and (2) study spacecraft equipment to improve amplification and antenna
system capabilities and to increase useful lifetime,

The Earth Resources effort was budgeted under Apollo Applications prior
to FY 1968, 1Its objectives are to: (1) develop remote sensing devices such
as high resolution and multispectral cameras, radar, infrared, and other
devices for obtaining data via satellite in the fields of agriculture and
forestry, geography, geology, hydrology, and oceanography; and (2) conduct
studies leading to improved interpretation techniques for remote sensor data,
and definition of programs in the various disciplines.

The Geodesy efforts are to:; (1) conduct studies, feasibility analyses,
and configuration definition of geodetic spacecraft; (2) analyze geodetic
requirements by various disciplines in terms of spacecraft mission amd
instrumentation configuration; (3) analyze the feasibility and effective-
ness of geodetically optimized ground-based spacecraft observation systems,
and of data analysis techniques for active and passive geodetic satellites;
and (4) undertake research into the geodetic effectiveness and feasibility
of advanced observation systems and techniques, to provide more precise and
detailed measurement of geodetic data and to calibrate geodetic observation
methods intended for extraterrestrial use, Funds are required in FY 1968
to continue or initiate new effort in the above endeavors,

TIROS/TOS Improvements

The objective of the project is to provide the technology needed to meet
the meteorological requirements for the establishment, operation, and
improvement of an operational satellite system for imaging the atmosphere
over the entire globe regularly and dependably. Ten TIROS R&D spacecraft,
including TIROS X funded by ESSA, have been launched. Omne additional
spacecraft, TIROS M is scheduled for launch in 1968 to meet ESSA require-
ments for an early day-night capability in a single spacecraft. Funds for
FY 1968 are required to complete development and qualification of the TIROS
M spacecraft and to continue effort on TOS Improvement subsystems,

Nimbus

The objectives of Nimbus are to: (1) develop a spacecraft with adequate
power supply and stabilization to test a number of meteorological sensors;
(2) develop a variety of meteorological sensors to obtain day and night
cloud cover, and atmospheric data such as temperature, wind, water vapor,
and pressure at various altitudes over the globe; and (3) test these sensors,
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associated data acquisition, and data handling techniques prior to recommend-
ing their use on the operational systems of ESSA. The successful launch of
Nimbus I on August 28, 1964 and Nimbus II on May 15, 1966 proved the basic
spacecraft configuration and the usefulness of the meteorological sensors
tested, Major developmental effort is currently being applied to Nimbus B
and D scheduled for launch in 1968 and 1970, respectively, Significant
spacecraft and meteorological sensor advances are being developed for testing
on these two flights, such as; (1) a 50-watt radioisotope thermoelectric
generator (RTG) which will demonstrate the feasibility of RTIG 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 solar
flux in the ultraviolet spectral region to determine its influence om the
upper layers of the atmosphere; and (4) initial experimentation in collecting,
recording, and relaying data from a number of sensors placed on and above the
earth's surface to record atmospheric and meteorological data. Follow-on
flights, Nimbus E and F, which are an evolutionary extension of Nimbus tech-
nology, will test improved and advanced meteorological sensors, fulfill
special data requirements of the atmospheric sciences research community and
provide the basis for further significant technological advances in meteor=~
ological satellites.

In FY 1968, funds are required for data processing from Nimbus II, space-
craft and experiment development, integration and test of Nimbus B, develop-
ment of Nimbus D spacecraft and experiments, final definition and design
studies for Nlmbus E and F, and initiate procurement of long lead time
experiments,

Meteofological Soundings

This project consists of the following areas of effort: (1) large research
rockets; (2) small developmental sounding rockets; and (3) field experiment
support. The objectives are: (1) to use large research rockets to explore
atmospheric characteristics, to develop and improve sensors and techniques
for measuring the characteristics of the atmosphere in the region 30 to 60
miles above the earth; (2) to develop small meteorological sounding rockets
for a reliable, inexpensive, self-sufficient system, which will provide
routine measurements of the basic atmospheric parameters in the region 20 to
40 miles above the earth; and (3) to provide field experiment support for
conducting sounding rocket experiments in cooperation with other countries,
on a cost-sharing basis. The data from these experiments are made avajilable
immediately to all participants and later to the scientific community at
large. The FY 1968 funds are required to provide for the launch of approx-
imately 50 large research rockets, a number of small developmental rockets,
and for continuation, extension, and development of field experiment support
jointly with countries in South America, Europe, and Asia,
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French Satellite FR-2

The objective of this project is to provide for U.S. cooperation with
France in a space meteorology experiment involving free floating balloons and
an earth orbiting satellite, The objective of the experiment is to provide
the in situ speed and direction of air masses at various altitudes., These
data will assist in understanding the structure of the atmosphere and extend-
ing the weather forecasts. France will design, build, test, and launch the
balloons; design, build, test, and deliver the satellite to the U.S. launch
site; and provide NASA the technical data acquired. NASA will provide a
Scout vehicle, backup vehicle, launch services, technical assistance during
the spacecraft development and test phases, and assist in data acquisition and
analysis. One launch, with backup if required, is scheduled for 1969. Funds
for FY 1968 are required to continue analysis of balloon and spacecraft antenna,
electronics, balloon position fixing techniques, data collection system com=
parison and general project support.

Applications Technology Satellites

This project includes the design, development, launch, and evaluation of
seven spacecraft capable of performing communications, meteorological, gravity
gradient stabilization, scientific, and other technological experiments. One
gravity gradient stabilized satellite will be launched into a 6,500 mile
circular orbit basically to evaluate the gravity gradient system. Two
launches of spin stabilized satellites into synchronous orbit are scheduled
(one of these was successfully launched on December 6, 1966). Two launches,
of gravity gradient stabilized spacecraft, into synchronous orbit are also
scheduled. Two additional spacecraft, ATS F and G are planned for launch in
1970~71 to develop the technology for erecting and accurately pointing large
antennas in space, use of multibeam phased array antennas, obtain accurate
angle measurements, and test applications technology experiments requiring
an accurately stabilized platform. The FY 1968 funds are required for space-
craft development, gravity gradient stabilization development, scientific and
other technological experiments, and for operational support of the first
five spacecraft. Also, FY 1968 funds are required for a detailed study,
analysis and preliminary design of the last two satellites, associated ground
system modifications, and initial experiment definition.

Geodetic Satellites

The Geodetic Satellites project was previously budgeted in the Physics and
Astronomy program.

The objectives of the Geodetic Satellites project are to: (1) support the
acquisition of geodetic measurement data required by the investigations in
geometric geodesy, gravimetric geodesy and system intercomparison, and (2)
evaluate the application to geodesy of such instrumentation as radar/laser
altimeters, lasers and unified S~band tracking techniques, and the application
of basic satellite geodesy systems to support a world-wide time and frequency
calibration, and synchronization standard. GEOS I was successfully launched
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November 6, 1965 and PAGEOS I (ECHO type balloon) was successfully launched
June 24, 1966. Four additional GEOS type launches are scheduled for the
1968-71 period. The GEOS~B spacecraft currently being developed will le
instrumented like the GEOS-I with the addition of two C~band transponders.
The GEOS C-E spacecraft will be instrumented to supply data for improving the
description of the earth's gravitational field and to enable several okserva-
tional networks to obtain data to complete a unified world datum accuré&te to
within T 10 meters. Funds for FY 1968 are required for completion of GEOS-B
spacecraft and for launch support, data analysis from GEOS-I and PAGEOS-I,
and for initial hardware procurement for GEOS C-E.

Voice Broadcast Satellite

The objectives of this project are to develop the capability and demon-
strate the feasibility of broadcasting aural program material directly to
conventional FM and/or shortwave AM radios. The spacecraft transponder could
be made wideband to make possible an alternative mode permitting transmission
of wideband program material to specially designed receivers for experimental
purposes,

Two flights are presently scheduled for the 1971-72 period which will
carry the necessary equipment aboard a large spacecraft structure to demon-
strate the capability for transmission of aural program material via satellites
to radios on earth. An active spacecraft stabilization system is planned, but
passive control system augmentation is also being considered. A large aper-
ture spacecraft antenna and a high power transmitter are required to provide
signals of sufficient magnitude to be received by the receiving systemi, In
addition, antenna pointing and orientation systems will provide efficient
transmission of aural program material to specified areas. Since the power
required for aural broadcasting will be several kilowatts, both large sun
oriented solar cell arrays and body mounted solar converters will be
considered. Voice broadcast satellites in various orbits are being studied.
The results of these efforts will be used in selecting the orbit for the
project. In FY 1968, funds are required for definition studies and system
analysis,

SCHEDULE OF LAUNCHES

Schedule of Significant Research and Development Events

Calendar
Project Mission _Year
TOS* Launch of B through H and refurbished 1967-69
prototypes 1 and 2
TIROS Launch of TIROS-M 1968
Nimbus Launch of Nimbus<«B 1968
Launch of Nimbus<D 1970
Launch of Nimbus-E 1971
Launch of Nimbus-F 1973
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Project
French Satellite

ATS

Geodetic

Voice Broadcast

INTELSAT**

Launch
Launch

Launch
Launch
Launch
Launch
Launch

Launch
Launch
Launch
Launch

Lahnch
Launch

Launch
Launch
Launch
Launch

* Funded by ESSA.

** Funded by COMSAT.

of

of

of
of
of
of
of

of
of
of
of

of
of

of
of
of
of

Mission
French Satellite (FR-2)
ATS-A

ATS-C
ATS-D
ATS-E
ATS-F
ATS-G

GEOS -B
GEOS-C
GEOS-D
GEOS-E

-A
-B

INTELSAT-1

INTELSAT-11I-B
INTELSAT-II~C
INTELSAT-II~D

Calendar
Year

1969
1967

1968
1968
1969
1970
1971

1968
1969
1970
1971

1971
1972

1967
1967
1967
1967
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFFICE OF AINANCED RESEARCH AND TECHNOLOGY BASIC RESEARCH PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The Basic Research program sgupports fundamental research in the physical
and mathematical sciences, It is aimed at providing an understanding of
the physical phenomena pertinent to other NASA programs concerned with
current and future aircraft and space activities, This basic research is
carried out principally in NASA's Research and Flight Centers with some
contract assistance by universities, industrial research laboratories,
and other Government research centers, Since fundamental understanding of
physical phenomena in many fields of science is required to develop the
technology for NASA's programs, basic research in NASA encompasses a wide
spectrum of disciplines, It ranges from very fundamental studies into the
nature and properties of atoms and molecules to the more applied research
areas of determining the best materials for the supersonic transport air-
plane, Although much of the Basic Research program cannot be identified
with current NASA projects, it increases our knowledge of those scientific
areas related to NASA's missions,

SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)
1966 1967 1968

Supporting research and
teChnO].‘)gy'. LI I B A BN N B Y A A N N ) $22 ‘ooo $___2_1‘__465 .——.‘—$23 5‘9-0—

Total,,.veveeoveccconneeses $22,000 821,465 $23,500

BASIS OF FUND REQUIREMENTS:

The Basic Research program is divided into four broad disciplines:
Fluid Physics, Electrophysics, Materials, and Applied Mathematics,

Fluid physics phenomena of gignificance to aircraft and spacecraft
propulsion and power generation, as well as to atmospheric entry dyramics,
communication and simulation in laboratory tests, are being pursued in the
disciplines of fluid mechanics, aerodynamics, and gaseous physics,

Electrophysics is a research program to attain a better understanding
of the interaction of acoustic, magnetic, electric, nuclear and gravitation
forces with the electrons and ions of the atomic and molecular constituents
of solids, liquids, and gases. This new information is the basis for advanc-
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ing the state of knowledge of various technologies, especially electronics,
space power systems, and propulsion.

The broad goal of our materials research is to understand the behavior
of materials under the diverse environmental conditions encountered in
aerospace missions, With such an understanding, materials can be rationally
designed to cope with high vacuum, high temperature, ionizing radiation,
micrometeorite impact, corrosive fluids and electromagnetic fields,

The basic research program in applied mathematics is concerned with the
investigation and development of mathematical techniques necessary for
application to the many problems of science and technology which arise
in connection with the aerospace missions of NASA. Mathematical research
is extremely valuable in that firm bases for continued research in the !
other disciplines of science and engineering are provided and, in many
instances, significant economies are achieved through the elimination of
costly non-mathematical experimentation,
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1968 ESTIMATES

SUMMARY.

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY  SPACE VEHICLE SYSTEMS PROGRAM
EROGRAM OBJECTIVES AND JUSTIFICATION:

The objectives of this program are to identify and solve critical
space vehicle design problems associated with launch and exit through
the atmosphere, flight through space, entry into the atmosphere of the
earth and other planets, and landing. The program is directed toward
advancing the technology for future space vehicles and missions and
toward supporting and improving the capabilities of current vehicles,

Research using a variety of advanced ground-based facilities is
conducted in spacecraft and launch vehicle aerothermodynamics and struc-
tures and in a number of space envirommental technological areas, such
as high=energy radiation and meteoroids. Selected critical flight ex-
periments are carried out in close association with the ground-based
research tc verify and extend the laboratory results. The new research
knowledge from these and other efforts is combined with design and opera-
tional experience to produce formal, authoritative design criteria to in-
sure reliable and efficient space vehicles.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1966 1967 1968

Supporting research and

techn0logy.ceeceereecntvesans $26,450 $26,635 $29,000
Lifting body flight and land-

ing tests.eiieereorcecccnnas 1,000 1,000 1,000
Scout re-entry projecteccececse 3,000 4,050 4,500
Small spéace vehicle flight

exXperinents....cecev0ensscees 3,000 2,250 2,500
Project Fire...ceeecececvcacces 50 ——- -——

Project Pegasus (Saturn-
launched meteoroid experi-
ment)'".'-l..'....CI'C..."..‘ 1’500 - habadad

Totaloo....oo-.o.o-.....-o... 235!000 233!935 §3_71!000
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BASIS OF FUND REQUIREMENIS:
a a (o)

The requested funds support an ongoing aggressive program of research
and advanced technology in space vehicle aerothermodynamics, structures,
and space environmental factors, and a related program to develop authori-
tative space vehicle design criteria. The overall program is carried out
at all major NASA centers and is focused on clearly foreseen and the most
pressing technological needs of the advancing national space program.

In FY 1968 special attention will be given to advanced terminal de-
scent systems such as the flexible parawing to permit the recovery of
manned spacecraft on land. Research will also be continued on advanced
manned spacecraft concepts for near-earth application having improved
maneuvering performance during atmoSphere entry. Research on easily
refurbished ablative heat protection systems for recoverable spacecraft
will be conducted.

Work will be continued on the entry of probes into the atmosphere of
Mars and on atmospheric retardation techniques for soft-landed instrument
packages. Research will be conducted on heating and the design of heat
protection systems for vehicles entering the atmosphere at the very high
speeds of return from planetary flight. Complex questions surrounding the
use of both blunt and pointed configurations will be investigated.

Attention will be given to the structural and thermal control prob=~
lems of large orbiting telescopes. Research will continue on advanced
concepts of lightweight erectable structures for applications such as
very large orbiting radio-telescope antennas,

Substantial research efforts will continue on the effects of various
space envirommental factors on manned and unmanned spacecraft and their
systems and on means of protection and control. Research will be con=-
ducted on high~-energy proton and electron radiation and improved shield-
ing techniques. Effort will continue toward further enlarging of the
knowledge of the meteoroid environment and to evolve reliable but light-
weight protection against meteoroid penetration.

The advancing program for development of authoritative design
criteria to improve space vehicle reliability and efficiency will con-
tinue.

[o] t a
The M-2 and HL-10 manned research vehicles, representing concepts of
future spacecraft with improved atmospheric maneuvering capability, were

constructed to investigate the problems of approach and landing and flight
characteristics in the transonic regime. Both vehicles have been flown
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successfully in glides from air drops at Flight Research Center. 7The con~
“tinuing program will include exploration of vehicle behavior through the
transonic speed range and the expected addition of a third test vehicle,
the SV=5, supplied by the Air Force.

Scout Re=entry Project

Scout=launched anchor-point flight experiments in entry heating and heat
protection system performance are conducted to correlate, verify, and
extend laboratory results. FY 1968 funds support two flight experiments
to determine the heating rates associated with turbulent boundary layers
at high Mach numbers and to determine the conditions under which tran~-
sition from laminar to turbulent flow takes place., Also provided for is
the development of intermediate re-entry speed experiments to determine
heat shield performance and the interaction between the extermal flow
field and ablating surfaces for application to the problem of re-emntry at
50,000-plus feet per second.

Small Jpace Vehicle Flight Experiments

A program of selected flight experiments using small sounding rccket
types of launch vehicles and other techniques is carried out to provide
data needed under actual flight conditions. Principal effort in FY 1968
is a continuing series of balloon= and rocket-launched parachute and de-
celerator e¢xperiments to investigate deployment, loads, and stability at
high altitudes where atmospheric density is representative of that ex-
pected on Mars,

Also included are a series of ablation materials performance experi~-
ments at intermediate speeds which aid in linking ground-based research
with the higher speed Scout=launched experiments.

SCHEDULE OF LAUNCHES

Calendar
Project Event __Year
Re-entry Re-entry F 1968
Re-entry G 1968
Re-entry H 1969
Re-entry I 1969
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

QOFFICE OF ADVANCED RESEARCH AND TECHNOLOGY ELECTRONICS SYSTEMS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The purpose of the program is to establish the knowledge and technology
which will fulfill the requirements of future space and aeronautical systems.
Research is performed both in-house and under contract in the areas of
guidance, control, communications and tracking, instrumentation, data pro-
cessing, and electronic components. Flight experiments are employed to
substantiate experimental results obtained in laboratory investigations and
to acquire environmental data needed to design advanced sensors or systems.

Guidance research is directed toward the definition of requirements and
characteristics of future space guidance and navigation systems, and develop-
ing the system elements capable of attaining these goals. Analytical studies
establish performance goals of the sensors and concepts developed through
research in inertial, optical, and electromagnetic phenomena. Research in
control and stabilization develops the technology for space and aeronautical
control systems for both manned and unmanned vehicles. Emphasis is placed
on the precise pointing and control of space experiments, and the development
of aeronautical flight control and display systems through studies, simulation,
and flight tests of advanced concepts and components.

Communications and tracking system research provides the technology for
future system configurations through a broad program of study and develop-
ment extending over most of the electromagnetic spectrum. The efforts in-
clude research on antennas, active energy sources, and information theory.

Advances in instrumentation and data processing lead to increased knowledge
of our environment and the performance of man and his mechanical aids in that
environment, The research program seeks ways to exploit technology such as
the laser and miniaturized components for new instrumentation concepts, and
more efficient techniques for processing the multitude of data accumulated
through space exploration.

New components, which exhibit greater reliability, and increased operating
life are necessities in the technological world of today. Research in
electronic techniques and components centers on the electrical characteristics
of materials, manufacturing processes, and inspection techniques to meet these
objectives.
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SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)

1966 1967 1968
Supporting research and
technology.ceesssesosnresssasesnnnnee $29,848 $31,797 $39,200
Flight projectsS...ceeveccescesnnessnnse 2,452 1,800 1,000
Total..eeeeeesoeoseesncoensssnosaassse $32,300 $33,597 $40,200

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

Funds in fiscal year 1968 are required to expand support of guidance re-
search in advanced inertial systems, optical sensors, and navigation tech-
niques. Long life control systems; precise pointing techniques; and simple,
economical controls and displays for general aviation aircraft require
continuing support. Development of advanced spacecraft antennas, energy
sources, and optical technology for space astronomy and communications will
receive increased emphasis in fiscal year 1968, Computer memory concepts,
which offer reduced size, weight, and power consumption, and improved data
handling techniques, will require increased support as will the cont:inued
exploitation of advanced technology for instrumentation applications.
Fiscal year 1968 funds are needed to expand the research for reliable com-
ponents and seek solutions to interconnection problems of integrated
circuits. New components capable of surviving extreme temperatures will
receive increased emphasis. Systematic study and development of integrated
avionics systems for advanced aircraft will require expanded support:.

Flight Projects

Radio attenuation characteristics of spacecraft entering the earih or
planetary atmospheres is a continuing problem in spacecraft communications.
Project RAM (Radio Attenuation Measurement) launches are scheduled in
1967 and 1968 to investigate this problem at velocities of 28,000 feet per
second, Funds are requested to provide a second launch in 1968 if required
and to complete data reduction and evaluation of experimental resulis,

Project Scanner provided limited verification of the existence of
relatively stable gradients in the earth's radiation profile which can be
used to design precise horizon sensors. Statistical evaluation of these
gradients over a wide range of seasonal and geographical conditions is
the objective of the Earth Coverage Horizon Measurement experiment.
Advanced studies to determine feasible experiments have been initiatfed.
Funds are required in fiscal year 1968 to begin project definition studies.
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SCHEDULE OF LAUNCHES

Calendar
Project Event Year
RAM C/Scout RAM C-B 1967
RAM C-C 1968
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1968 ESTIMATES

SUMMARY
OFFICE OF AINANCED RESEARCH AND TECHNOLOGY HUMAN FACTOR SYSTEMS PROGRAM
PROGRAM OBJEGTIVES AND JUSTIFICATION:

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

The success, and the spectrum of missions~of-choice available to future
aeronautical and manned space missions are dependent upon the timely solutions
to these technology problem areas: physiological effects, human engineering,
extravehicular technology, personal protective systems, and life support. The
understanding of the physiological effects on man as he responds to long term
manned space flight and future aeronautical flight regimes is necessary for
effective integration of man as a functional part of the total system. Human
engineering is essential to human factors in aviation, maintainability in
space, and for the appropriate design for man in the man-machine complex.
Extravehicular technology provides the astronaut with work aids, translation
devices and other astronaut augmentation systems for use in free space as well
as lunar surface enviromments. Protective systems provide the astronsaut
with protection from all noxious environmental factors and with persoral life
support systems. Life support is one of the most difficult technology areas
because of the many subsystems capabilities that must be integrated as a func~
tional system in the spacecraft.

The Human Factor Systems Program is accomplished through a multi-disciplined
approach including research in medicine, biology, psychology, engineering,
physics, and clectronics located in NASA Centers, Department of Defense aero-
space medical facilities, universities, and industry.

SUMMARY OF RESOURCES REQUIREMENTS :
(Thousands of Dollars)
1966 1967 1968
Supporting research and
technologyeeseeeeeerssasossass $13,000 $14,675 $19,500
Small biotechnology flight
ProjectSececccsosccccscscacsaa 1,900 1,500 1,500

Total.....'...l..... ..... - §14I200 §16I172 §4’21'000

ED 61



SIS OF F S:
Supportin e c nd chnolo

This is an integrated program directed toward the accomplishment of the
four major objectives of the overall Human Factor Systems Program, The program
includes effort toward the definition and understanding of the effects of
advanced aerospace flight on man brought about by altered and zero-gravity,
spacecraft atmospheres, stress, radiation, and noise. Suitable and protective
life support systems are developed and tested. The research involved covers
cardiovascular and respiratory physiology, radiobiology, water and waste manage-
ment, oxygen regeneration, air pollution control, space suits, systems to sus-
tain life, extravehicular equipment and studies of man-machine interactions.
The research is directed toward defining and solving next-generation aerospace
problems.

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 information not obtainable from research in the laboratory. Work
on experiments in FY 1968 will include the measurement of physiological
processes in humans and animals under conditions of stress encountered in
aerial and space flight and tests of life support and protective equip-
ment designed for zero-gravity. -
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFF ICE OF ADVANCED RESEARCH AND TECHNOLOGY SPACE POWER AND ELECTRIC
PROPULSION SYSTEMS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

Current space power system technology is not yet satisfactory for such
future space missions as high power, direct broadcast communications satel-
lites, science probes and orbiters to the distant planets and long duration
manned earth orbital, lunar and planetary missions. The space power program
is aimed at providing the research and technology necessary for the improve-
ment and/or development of a limited number of solar, chemical and nuclear
systems at a rate consistent with the estimated mission requirements ranging
from watts to kilowatts in the early 1970's to megawatts in the 1980's and
90's.

The electric propulsion part of this program is aimed at providing the
research and technology leading to the early application of small solar
powered, electric thrustor systems for spacecraft position control; and to
the development of both solar (kilowatt class) and nuclear (kilowatt and
megawatt class) powered primary propulsion systems. The unique capability
of sgme kinds of electric thrustors to develop very low thrust levels
(10-- to 10-€ pounds) for attitude and position control, and the high
specific impulses obtainable from all electric thrustors offer promise of
significant improvements in spacecraft operational simplicity, weight,
trip time and payload.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1966 1967 1968

Supporting research and
technology. . oeeeriaterenncecasenes $38,200 $34,940 $34%,200
SNAP-8 development......eveseeecosse 4,000 5,500 7,700
Space electric rocket test (SERT)... 3,000 --- 1,100
Total..eeieroesvoacasoscnssnaassos $45,200 $40,440 $45,000
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BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

The purpose of the nuclear electric power generation technology program
is to provide a broad option and design basis for the selection and evaluation
of energy conversion equipment to be used in conjunction with AEC developed
isotope or reactor heat sources. The energy conversion systems and concepts
receiving primary emphasis include (1) the Brayton cycle gas turboelectric
system, (2) the Rankine cycle alkali metal turboelectric system, (3) thermionic
direct conversion systems and (4) the magnetohydrodynamic (MHD) concept. Since
nuclear space power systems are compact and entirely self-contained and there-
fore not dependent upon the sun, they are required for missions to the more
distant planets where the available solar energy is very low or for near-
earth missions requiring extended dark time operation.

The purpose of the solar electric power generation technology program is
to broaden the existing technology base to meet the high power, long life
requirements anticipated for the 1970's. Primary emphasis is on solar cell
power systems up to 50 kilowatts in size., Major areas of work include solar
cell array deployment concepts, compact storage and reduced assembly cost
in order to make such high power systems practical. In addition, work is
needed on high power electric regulation and distribution equipment to
complement the high power solar cell array program. Much of this high power
regulation and distribution equipment work is also applicable to nuclear
power system generation technology.

The chemical power generation technology program is concerned primarily
with reducing battery and fuel cell specific weight and increasing life and
resistance to the space environment. Major areas of work include steri-
lizeable and impact resistant batteries for planetary landers, low and high
temperature batteries, hybrid metal/gas batteries for decreased weight,
long life fuel cells with improved off-design performance, and a basic
electro-chemistry program to guide rational choices of new electrolytes
and electrodes for both fuel cells and batteries.

The electric thrustor system program is aimed at the early application
of small thrustors for spacecraft position control and the eventual use
of electric thrustors for spacecraft propulsion beginning with relatively
low powered, unmanned solar electric systems and ultimately unmanned and
manned nuclear electric powered systems. Major areas of work include
resistojet and electrostatic thrustors for spacecraft position control and
electrostatic and electromagnetic (MHD) thrustors for spacecraft pro-
pulsion.

SNAP-8 Development

The objective of this project is to obtain the technology leading to
the eventual development of a 10,000 hour, 35 electrical kilowatt nuclear
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electric generating system suitable for space applications in the mid-1970's
and beyond. Current emphasis is on component and system technology, in-
cluding both performance and endurance. Technical problems requiring cor-
rection have been identified in the present turbine mechanical design and

a life problem has been found to exist in the boiler tubes. Corrective
actions are being taken in both areas, as well as continuing endurance tests
on other major components such as the alternator, pump and condensor.

Space Electric Rocket Test (SERT)

The overall objective of the SERT flight program is to provide information
on the operations of electric thrustor systems in the space environmant.
SERT I successfully demonstrated that an ion beam could be neutralized in
space, A second flight is planned for 1969 to provide a long term evaluation
(minimum of six months) of the performance and reliability of an ion thrustor
system and to study the effects of ion engines on other spacecraft components

such as radio frequency interference, Current plans are to utilize a
THORAD-Agena vehicle.

SCHEDULE OF LAUNCHES

Calendar
Project Event Year
SERT 1I SERT II 1469
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY NUCLEAR ROCKETS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The objective of the Nuclear Rockets program is to develop the necessary
research, design and engineering data, test hardware and general technology
of nuclear engine systems utilizing graphite solid core reactors for pos-
sible advanced space missions and to investigate and evaluate advanced
reactor concepts which may offer improvements in nuclear rocket propulsion
technology.

Through the use of nuclear rocket propulsion, significant performance
advantages accrue to many possible advanced space missions such as lunar
logistics operation, deep space probes, with heavy spacecrafts and manned
exploration of 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 integration of the reactor and non-reactor components intoc a complete
experimental engine system.

This program supports the objective of continued development of nuclear
rocket technology for possible future use. However, if a decision is reached
to proceed with the development of a nuclear rocket engine, an activity
carried under allowance for contingency in the overall national budget, the
program described herein will provide the logical nuclear rocket technology
support.

SUMMARY OF RESOQURCES REQUIREMENTS:

(Thousands of Dollars)

1966 1967 1968

Supporting research and
technology.cveeeeeeevernerocensnannes $20,644 $16,506 $16,500
NERVA. ..v.veietestocnsnscccnsssncnsanes 35,356 33,494 26,000
NRDS operationS....cececscesoescconses 2,000 3,000 4,000
Total.......cocvviens ceseresarense . $58,000 $53,000 846,500
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BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

The supporting research and technology effort supplies three basic
needs: (1) general supporting research and technology data for current
projects; (2) basic technology for the development of future generations
of nuclear rocket engines and vehicles; and (3) feasibility analyses of
advanced nuclear propulsion concepts.

This effort also includes special studies of safety problems associated
with the overall nuclear rocket program.

NERVA

The objective of the NERVA technology effort is to develop the technology
of nuclear rocket engine systems utilizing graphite solid core reactors.
During FY 1968, effort will be directed towards the test activities required
to satisfy the remaining objectives of the NERVA technology program. The
objectives of these tests include determination of the most desirablz tech-
niques for starting and controlling a nuclear rocket engine, demonstration
of shut down techniques and demonstration of the capabilities of the down-
ward firing test stand.

NRDS Operations

The mission of the Nuclear Rocket Development Station (NRDS) is to pro-
vide a site for ground static testing of the reactors, engines, and even-
tually the propulsion stages associated with nuclear rocket development.
The funds under this project provide for NASA's share of the general site
operation, the major part of which is now funded by the AEC.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY CHEMICAL PROPULSION PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

Propulsion represents one of the greatest limitations in capability for
exploring space, Chemical fuels and oxidizers are the basis for today's
total space capability, Chemical engines are the only useable propulsion
systems for space vehicle launches in the foreseeable future, The realiza-
tion of the potential inherent in chemical systems for development of
future mission capability depends primarily upon increasing our knowledge
of chemical propulsion processes, the investigation of new concepts and
techniques and adding to the store of knowledge leading to a sound technolog-
ical basis for an improved system for experimental engineering work and
eventually development,

Research and advanced technology covers basic studies and experiments
related to aspects of launch vehicle, spacecraft or auxiliary propulsion
criteria, such as measurements of chemical and physical properties of
propellants, combustion phenomenon, ignition, non-equilibrium and classical
thermodynamic processes, examination and development of new materials, and
the processes of fluid mechanics, gas dynamics, heat transfer, and solid
mechanics. Analyses are made of the functions a space propulsion system must
perform, the performance levels that can be met and in the broad cycle effi-~
ciency sense, the conditions,under which it might best perform. New methods
and design concepts are assessed. Future requirements and new problem areas
are identified for further work.

The experimental engineering program bridges the technological gap between
propulsion research technology and the initiation of mission oriented propul~
sion system developments. The work involves the design, fabrication and test
of experimental propulsion systems and of subcomponents to determine and
demonstrate practicability of the engineering aspects to meet known or foreseen
requirements of launch vehicles, and engines for upper stage and spacecraft.
Tests of experimental systems are required in the evolution process necessary
to produce advanced propulsion designs with operating parameters and selection
of a design for development and use. Design criteria, preliminary engineering
specifications, fabrication process specifications and ability to evaluate and
analyze development requirements, costs.and schedules, and facility and equip-
ment needs are developed in this phase of the work. The results provide a
sound basis for selection of an advanced propulsion system and thereby minimize
costs during the development phase.
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SUMMARY OF RESOURCES REQUIREMENTS:

(Thousands of Dollars)
1966 —1967 1968 _

Supporting research and

technologY,ceevccccsssosces $32,950 $30,138 $38,000
M-1 engine project....ceoeeee 2,000 .- ——-
large solid motor project,... 4,750 3,500 ---

Total,.eeeveeecccccascocsse $39,700 833,638 238,000

BASIS OF FUND REQUIREMENTS:

Supporting Research and Technology

Advanced engine design concepts for improving vehicle performance with
chemical propellants are being investigated for launch vehicle and upper
stage application; the high energy propellants are being examined for use
in spacecraft where high specific impulse offers significant weight sav-
ings, A liquid propellant experimental program is concentrating initially
on spacecraft propulsion related to applications during the next decade,
It includes examination of high performance propulsion systems using
hydrogen and fluorine propellants or 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 succeed the discontinued M-1 engine,

The solid propellant motor program includes research on non-destructive
testing techniques for inspection and qualification of loaded motors,
ignition and instability problems, thrust vector control systems, me:hods
of combustion termination, and improved processing techniques. New require-
ments under investigation are stop-restart capability, more accurate
thrust alignment, and improved predictability of propellant burning rate.
An experimental engineering program will develop the technology related
to solid motor development to the point of; demonstrated applicability to
launch vehicles, spacecraft, and auxiliary propulsion use,
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY AERONAUTICS PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The role of the NASA's Aeronautics program is to provide through research
the technology to improve the efficiency, utility, and safety of aircraft,
The program encompasses work in aerodynamics, structures, materials, air
breathing propulsion, operational aspects, including safety, noise, and sonic
boom, and pilot and aircraft integration., Studies in these areas point to
the most profitable paths for technological advances in the future. For
example, the XV-5A fan-in-wing aircraft, the tilt-wing XC-142A V/STOL trans-
port, and the variable-sweep wing for the F-111 all appeared several years
ago as NASA research concepts, 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 through
research the over-all capabilities of practical vehicles based on these
concepts.

During development of new aircraft NASA conducts extensive wind tunnel
tests, simulator programs, and flight investigations using appropriate test-
bed aircraft to verify predicted performance and operational characteristics
and to aid in the solution of problems of a developmental nature. This
advanced technical development in support of military and civil aircraft
procurement is performed by NASA at the request of the cognizant government
agencies and in cooperation with the requesting agency's contractor.

Experimental research and development aircraft and engineering testpilot
proficiency aircraft considered necessary to carry out and support the aero-
nautics effort are included under this program.

SUMMARY OF RESOQURCES REQUIREMENTS:

(Thousands of Dollars)

1966 1967 1968
Supporting research and technology...... $10,186 $9,582 $18,600
X-15 research aircraft.....cveoeecececsee 883 878 4,000
Supersonic transport.....c.ceocccevecsce 12,331 11,090 11,100
V/STOL aircraft...e..cecececeaccncannans 3,200 5,550 7,100
Hypersonic ramjet engine.....ccoeeeeeee. 5,000 2,000 7,000
XB-70 flight research program........... 9,896 2,000 10,000
Alrcraft noise reduction......ccceeeeeee --- 4,800 3,500
Quiet engine development......ceccveeeae --- - 2,000
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(Thousands of Dollars)

1966 1967 1968

Delta X'].S aircraft...........-........ e== se- 1,000
F-lll aircraft................o.......- s== s 500
F-106 aircraft...........--...-........ - - === 12’000
Total §41!496 $35,900 igﬁ,BOO

BASIS OF FUND' REQUIREMENTS:

Supporting Research and Technology

The Supporting Research and Technology program in Aeronautics in F{ 1968
will include studies directed toward improvement of subsonic, supersonic,
and hypersonic aircraft. For example wind-tunnel and analytical investiga-
tions aimed at improving stability and control of general aviation aircraft;
analytical studies to improve flutter prediction methods for use in the
designs of transonic and supersonic aircraft; research on the development of
analytical and experimental techniques to obtain more accurate methods of
prediction of the dynamic response of an airplane to atmospheric turbulence;
research to determine noise generation and transmission processes in fan
blade rows and associated ducting; research on inlets, exits, and afterbodies
typical of high bypass ratio propulsion systems anticipated for very large
subsonic aircraft; research on aircraft noise alleviation both in engines and
in aircraft operations; research on methods to improve control of aircraft on
wet runways, in rough air and during instrument flying; and improved methods
for control of future, huge jet transport aircraft will be conducted.

X-15 Research Aircraft

The X-15 Research program provides data on manned, maneuverable hypersonic
flight., The X-15 provides the only means in the world for studying hypersonic
flight in its true environment. Major programs which will use this X-15 cap-
ability in the future are the Hypersonic Ramjet Experiment and the advanced
technology delta wing designed to investigate the programs of hypersonic
cruise aircraft propulsion systems and configurations, respectively.

In additicn to a continuing program in basic hypersonic flight resecarch,
the operational success of the X-15 program has opened its use to space
sciences as a carrier vehicle for certain experiments requiring its unique
performance capabilities.

Total funding responsibility for the operational support of the X-l5

research program, conducted in cooperation with the Department of Defense
since its inception, will be transferred to the NASA on January 1, 1968, for
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the remainder of FY 1968 and all subsequent years, in accordance with the
decision of the NASA-DOD Aeronautics and Astronautics Coordinating Board.
This support has cost approximately $8,000,000 per year. Therefore,
operational support of the program for one-half of fiscal year 1968 is
$4,000,000.

Supersonic Transport

By inter~agency agreement, NASA will continue to provide technical
support and assistance to the FAA* in the evolution of the U.S. prototype
supersonic transport. 1In addition, NASA will conduct a continuing research
program to provide the technology for improved and advanced airframes,
propulsion systems, and operational concepts applicable to this type of
aircraft. Aerodynamic research will be directed to extend the technological
state-of-the-art to higher cruise speeds, increase aerodynamic efficiency
throughout the speed range, and improve supersonic flow field patterns to
minimize generation of sonic boom. The effects of low=density fuels such as
liquid methane and hydrogen on the characteristics of the aerodynamic
configuration will be determined.

Wind tunnel tests and associated direct technical support will be
provided for the National Supersonic Transport Development program as
required. This support will include necessary use of NASA facilities and
key personnel by the FAA and its contractors in the course of prototype
development.

Operational research on sonic boom will be concentrated upon further
exploration of various atmospheric effects on boom signatures such as
temperature, turbulence, wind shears and humidity. 1In addition, laboratory
studies of structural response to booms and field tests of boom seismic
effects will be expanded following the initiation of these programs in the
later part of the present fiscal year.

The General Purpose Airborne Simulator (modified Jet-Star aircraft) and
the new six~degree-of-freedom motion Advanced Aircraft Simulator will be
used to investigate handling qualities problems unique to supersonic
transport operations and to simulate a complete SST mission profile.

An increasingly larger in-house propulsion research effort is being
conducted to provide the advanced technology required for second generation
supersonic transport engines. Some of the promising compressor and
turbine blade element designs will be incorporated into single stage
and multistage wheels for further research, and advanced cooling techniques
and the use of advanced materials will also receive consideration and
study during this period.

* Currently the Department of Transportation.
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V/STOL Aircraft

Research on V/STOL aircraft will be directed at improving the performance
of the more promising types and at easing the difficult flight control problem
existing during the transition from conventional flight to hover, particularly
during poor or zero visibility conditions., Wind tunnel and flight research
will be continued on the hingeless and jet flap rotor principles offering the
potential of increasing the cruise performance of helicopters, reducing the
rotor generated vibration and improving the control power. Studies will con-
tinue on the use of small wings and auxiliary thrusting devices to reduce the
rotor thrust and lift requirements in cruise, and hence increase efficiency.
Much of this activity will be a cooperative effort with the U.S. Armv in view
of the great importance of helicopters to that organization.

Studies to define acceptable handling qualities for V/STOL aircrait and
studies of the way in which the various promising concepts can meet fhese
criteria will continue with wind-tunnel models particularly aided when the
new V/STOL facility comes into operation and in flight research. Flight
programs using the P-1127 fighter and the XC-142A transport will be active
in 1968. Through the NASA/Air Force V/STOL Technology Panel, plans are being
made for a jet-fighter VIOL research airplane program now in the feasibility
study stage by NASA and AFSC.

The growing air breathing propulsion research program will expand to
include research on propulsion systems appropriate for V/STOL aircrarft. Lift
fan types and light weight turbojets of small volume will receive special
attention. Noise control will form a major constraint in this research.

Hypersonic Ramjet Engine

This project was initiated to accelerate the technological advancement of
air breathing propulsion for hypersonic atmospheric flight. Three contractors
participated in parallel feasibility and preliminary design studies of a liquid
hydrogen fueled research engine capable of operating at speeds between Mach 3
and 8 with combustion occurring in both a subsonic and supersonic air stream,
The Garrett Corporation was selected to conduct the detailed design, experi-
mental wind tunnel verification, fabrication, and proof test of its proposed
concept. This engine must be capable of withstanding the severe environment
of hypersonic flight, and regeneratively cooled surfaces will be used within
the engine to maintain structural integrity.

Upon delivery of the research engine to the NASA, a test program will be
initiated to determine the performance levels and operational problems asso-
ciated with this hypersonic propulsion system. This will be accomplished by
using the X-15 aircraft as a test vehicle to obtain the necessary test en-
vironment.
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XB-70 Flight Research Program

The NASA research portion of the XB-70 program began in FY 1963 with
installation of instrumentation in the two XB-70A aircraft during manufacture
and the subsequent acquisition of certain data during the preliminary USAF
flight test program. The second phase, beginning early November 1966 consists
of continuation and expansion of the initial program plus the start of re-
search which could not be done during the USAF flight program.

In the second phase basic theories and the results of small-scale tests
performed in ground-based facilities will be evaluated. Efforts will be
directed toward analysis of the effects of vehicle size and weight; the
effects of inertia combined with low aerodynamic damping at the higher operat-
ing altitudes of the SST; and the effects of structural elasticity and deforma-
tion on the basic aerodynamics of the vehicle. The highest priority tests
during this second phase are directed toward a better understanding of sonic
boom phenomena and their effect on persons on the ground.

During the first phase, NASA funded the instrumentation and data acquisi-
tion for those measurements of interest to NASA and the FAA. The cost of
operating the aircraft was funded by the Air Force. 1In the second phase--the
present NASA-USAF XB-70 Flight Research program authorized by a NASA-DOD
Memorandum of Understanding signed on May 28, 1965--the total cost of the
program is shared equally by the Air Force and the NASA,

The FAA participates in the overall planning of the program, including
determination of the specific program objectives and priority of the objec-
tives and is kept informed on the progress of the program.

Alrcraft Noise Reduction

Two important aspects of aircraft noise alleviation are covered by the
research to be carried out in this program area (1) the research and develop-
ment necessary to provide means for minimizing the noise radiated from the
compressor and fan discharge ducts of turbofan engines such as are installed
in presently operating commercial jet aircraft, and (2) research directed
toward developing a more positive means for accurate flight path control
which would be required in order to make use of steeper approach paths for
landing thus increasing the distance of the aircraft from the ground in the
vicinity of the airport and lowering the noise level.

Quiet Engine Development

Basic research has shown that the elements of a turbojet engine can each
be modified in design to permit substantial noise reduction with small pen-
alty in performance. Information on the successful operation of such a
propulsion system is unavailable. The interaction of the various components
will differ substantially from any turbojet propulsion system now in use.
The objective of the Quiet Engine project is to combine all of these low
noise elements into a single operating system having approximately 20,000
pounds of thrust, and designed to operate at high subsonic flight speeds.

RD 74



Delta X-15 Aircraft

The NASA and the USAF have been engaged in formulating a joint long-range
program planning effort on Hypersonic Aircraft Technology. A minimal con-
tractual study was initiated in FY 1967 concerned with an analysis of the
feasibility of converting an X-15 to a delta-wing configuration and the gen-
eration of preliminary and limited design data, FY 1968 funds are requested
for an overall engineering design prerequisite to the fabrication and assembly
of this delta-wing X-15 airplane.

F-111 Aircraft

The objectives of this program are to obtain in-flight verification and
validation of wind tunnel and theoretical prediction of aerodynamic character-
istics and performance of variable geometry aircraft to define areas in which
more research is needed and to provide confidence for the design of future
vehicles. The F-111 is the first production variable-sweep aircraft ton reach
flight status. A number of problems can be investigated only in fligh: re-
search such as the combined and inter-related effects of aerodynamics;
structures; systems; inlets and exits; and the pilot-in-the-loop. This
program will be carried out using an F-111 loaned to NASA by the Air Force
under a reimbursable support agreement; NASA funds the maintenance and spare
parts and operational support of the aircraft.

F-106 Aircraft

To maintain a high level of performance at off-design conditions, the
inlet and exhaust systems of supersonic aircraft will be required to undergo
- a considerable change in geometry. The performance and operation of these
systems are sensitive to the manner in which they are integrated into the
airframe design, and the interactions between airframe and propulsion system
exert a strong influence on total performance. To study these problems, a
small jet engine will be installed in a nacelle and mounted on the lower wing
of an F-106 airplane in a location representative of that proposed for the
supersonic transport.
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RESEARCH AND DEVELOPMENT

FISCAL YEAR 1968 ESTIMATES

SUMMARY

CE OF I UISITIO IRACKING AND DATA
SITION P

S STIFICATION:

The purpose of this program is to provide responsive and efficient tracking
and data acquisition support to meet the requirements of all NASA flight pro~
jects. In addition, support is provided, as mutually agreed, for projects of
the Department of Defense, other Government agencies, and other countries engaged
in space research endeavors.

Support is provided for manned and ummanned flights; for spacecraft, sound-
ing rockets, and research aircraft; and for earth orbital and suborbital
missions, lunar and planetary missions, and space probes.

Types of support provided include: (a) tracking to determine the position
and trajectory of vehicles in space, (b) acquisition of data from scientific
experiments and on the engineering performance of spacecraft and launch vehicle
systems, (c) transmission of commands from ground stations to spacecraft,

(d) communication with astronauts and acquisition of medical data on their
physical condition, (e) communication of information between various ground
facilities and mission control centers, and (f) processing of data acquired
from the space vehicles. Such support is essential for the critical decisions
which must be made to assure the success of all flight missions, and, in the
case of manned missions, to insure the safety of the astronauts.

Tracking and data acquisition support is provided by a worldwide network
of NASA ground stations and control centers supplemented by instrumentation
ships, aircraft, and selected ground stations of the Department of Defense.
These facilities are interconnected by a network of ground communications
lines, undersea cables, high frequency radio links, and communications satel~-
lite circuits, which provide the capability for instantaneous transmission of
data and critical commands between spacecraft and control centers. Facilities
also are provided to process into meaningful form the large amounts of data
which are collected from flight projects. 1In addition, instrumentation facili-
ties are provided for support of sounding rocket launchings and flight testing
of research aircraft.
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SUMMARY OF RESOURCES REQUIREMENTS :
(Thousands of Dollars)
1966 1967 1968
OperationSesececesccsscscccnns $127,510 $197,400 $228,800
Equipmento.w.............-...... 89.755 59.650 55,100
Supporting research and
technologyececoesocecessence 13,800 13,800 13,800

Totalewisueeesescocaanacns $231,065 $270,850 $297,700
BASIS OF FUND REQUIREMENTS :
Operations

Funds are required for the operation and maintenance of the worldwide
tracking and data acquisition facilities. Most of the increase in the FY 1968
operations program is related to the cost of staffing and operating additional
Manned Space Flight Network stations and providing communication services
required for support of the Apollo program. Small increases also are included
to enable the Deep Space Network and the Satellite Network to meet the increasing
support requirements of unmanned flight projects.

Equipment

The tracking and data acquisition support requirements for forthcoming
missions establish the equipments that must be procured and the facilities that
must be modified. Procurement of equipments to meet Apollo requirements will
continue in FY 1968 as well as for the support of future unmanned missions.
Funds also are needed to provide for sustaining modifications and maintenance
which are continuing requirements for all tracking and data acquisition facili-
ties.

Supporting Research and Technology

Supporting Research and Technology is the activity whereby concepts, techni-
ques, and hardware are developed, tested, and evaluated for use in the various
networks to meet support requirements of new flight projects. The prcgram for
FY 1968 will emphasize improvements for increasing the reliability and life-
time of existing systems and for determining techniques for efficient utili-
zation of these systems to meet upcoming requirements.
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RESEARCH AND DEVELOPMENT
FISCAL YEAR 1968 ESTIMATES

SUMMARY

OFFICE OF TECHNOLOGY UTILIZATION TECHNOLOGY UTILIZATION PROGRAM

PROGRAM OBJECTIVES AND JUSTIFICATION:

The primary objectives of the Technology Utilization program are to
establish effective mechanisms and systems for assuring that all new
scientific, technological and engineering knowledge resulting from NASA
programs is identified, collected, evaluated and made available in the
form which is most useful; to establish effective mechanisms for announcing
and disseminating this new knowledge in order to assure the widest practical
application and utilization thereof; and to improve our understanding of
the management of large scale research and development programs and the
impact of the space program on the Nation's economy.

SUMMARY OF RESOURCES REQUIREMENTS :

(Thousands of Dollars)

1966 1967 1968
Identification..... cieresennana $1,220 $1,265 $1,265
Evaluation......... teesecionns . 680 650 650
Dissemination.........cc0ue... . 2,000 2,085 2,085
Analysis........... teeieenanans 850 1,000 1,000

Total....ooovennuinnns ceresen §4!750 5,000 §5!000

BASIS OF FUND REQUIREMENTS :

Identification

Teams of specialists from universities, research institutions and private
industry, with the assistance of Technology Utilization officers at NASA
Headquarters and field installations, search through selected areas of NASA
scientific and technical endeavor in order to record significant NASA advances
which have potential utility for the non-aerospace sector of the nationm.

Evaluation

Research institutions whose services are primarily directed toward indus-
trial clients make preliminary evaluations of technological innovations
reported to NASA, analyze and formulate potential industrial uses for
selected innovations, and where appropriate, prepare brief reports describing
these technological advances.
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Dissemination

Universities and research institutions are employed to develop regional
capabilities to store, retrieve, and interpret to local industry the tech-
nology developed by NASA. These information centers strengthen our national
technical resources by encouraging rapid localized application of the tech-
nology generated in the course of NASA activities. Biomedical application
teams assist medical research institutions in defining medical problems ia
engineering terms, scour NASA technology for solutions to these problems,
and then assist the medical research institutions in adapting NASA technology
to practical solution of the defined problems. This pilot program started
this past year is proving to be a very effective mechanism to relate NASA
information to the important unmet community needs in the field of medical
research and health care.

Analysis

A major area of concern is that of promoting a better understanding both
within and outside the Agency of new and improved techniques for managing
large and complex research and development activities. This concern has
included support of research in such areas as the organization and management
of large R&D projects, the diversified roles of the research director,
government -industry contractors systems, and top level policy and decision
making in large R&D organizations. '
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATiON
PROPOSED APPROPRIATION BILL

CONSTRUCTION OF FACILITIES

For advance planning, design, and construction of facilities for the
Nationnl Acronauties and Space [Administration} Administration,
and for the acquisition or condemnation of real property, as author-
ized by law, [$83,000,0000 854,200,000, to remain available until
cxpended. (2 US.C0 2451, ol seq., 50 U.S.C. 151-160, 511-515;
Tadependent Offices N ppropriation Aely, 1967; additional authorizing
legislution to be proposed.)

CF

1
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1968 ESTIMATES

CONSTRUCTION OF FACILITIES

Frogram and Financing (in thousands of doilars)

Budget Plan Costs to this appropriation
1966 1967 1968 1966 1967 1968
Program by activities:
Direct program:
1. Manned space flight........ 17,478 43,821 27,900 ] 381,286 | 115,350 68,450
2. Scientific investigations
in space....cc.vietnencnn 8,024 4,879 6,985 20,365 17,592 9,100
3. Space applications......... cecacss evssane ceesens 1,360 - [
4. Space technology....cceocs. 13,435 8,589 8,335 42,244 39,000 21,400
5. Aircraft technology........ 682 21,011 3,170 4,124 4,800 12,650
6. Supporting activities...... 18,589 6,700 7,810 | 119,810 65,450 27,600
Total direct program
costs, funded.......... 58,208 85,000 54,200 | 569,189 | 242,200 | 139,200
Reimbursable program:
3. Space applications........ . esssscs csseecs cecsens 917 1,547 | ceecese
Total program costs,
funded..... reeans cesaee 58,208 85,000 54,200 } 570,106 | 243,747 | 139,200
Change in selected resourcesl... cosoces | cososes | seeese. 1-299,291 | -107,805 | -47,200
10 Total.eoeeeeornennnns teeenas 58,208 85,000 54,200 | 270,815 | 135,942 92,000
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CONSTRUCTION OF FACILITIES

Program and Financing (in thousands of dollars) - Continued

Budget Plan Costs to this appropriation
1966 1967 1968 1966 1967 1968
10 Total.......... ceressenennan 58,208 85,000 54,2001 270,815 | 135,942 92,000
Financing:
21 Unobligated balance available,
start of year, for completion
of prior year budget planms.... R e .o ceseess ] ~293,492 1-128,103 | -77,161
22 Unobligated balance transferred
from "Research and development"
(75 stat. 355, 76 Stat. 731,
77 stat. 439 and 78 stat. 658) cees s e ceev et ceescen e ‘44,486 IR s ace e .
Reprogramming to or from prior
year budget plangs.......c..... 2,732 | .iieene cisenan ceeenas ceessee ceenses
24 Unobligated balance available,
end of year, for completion
of prior year budget plams.... cescsss cecssse cecocace 128,103 77,161 39,361
New obligational authority.. 60,940 85,000 54,200 60,940 85,000 54,200
New obligational authority:
40 Appropriation......... cecereenas 60,000 83,000 54,200 60,000 83,000 54,200
42 Transferred from '"Research and
development' (79 Stat. 534 and
80 Stat. 676).. ........... . e s 0 940 2.000 LA XN 940 2’000 ® 0 0860 0 0
43 Appropriation (adjusted).... 60,940 85,000 54,200 60,940 85,000 54,200
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CONSTRUCTION OF FACILITIES

Program and Financing (in thousands of dollars) - Continued
Budget Plan Costs to this appropriation
1966 1067 1968 1966 1967 1968
Relation of obligations to expenditures:
71 Total obligations (affecting expenditures)...|.......cleu.n. veen 270,815 | 135,942 92,000
72 Obligated balance, start of year..........c.]oveviccnraieenncans, 618,608 | 316,977 | 172,919
74 Obligated balance, end of year............ ceaferseciaia ceveann . -316,977 | -172,919 | -104,919
90 Expenditures.......... e reeraean O 572,446 | 280,000 | 160,000
1966 .
1965 Ad justments | 1966 1967 1968
lgelected resources as of June 30 are as
follows:
Unpaid undelivered orders...... ceeecacon 515,037 ceeeann 215,702 | 107,897 60,697
Advaﬂcesn....---.. R ®ses e e oo 1'252 -1'191 105 105 105
Total selected resources...... ceee 516,289 -1,191 | 215,807 | 108,002 60,802
1966 1967 1968
actual |estimate |estimate
Note.--Reconciliation of budget plan to obligations:
Total budget plan.......coiueeiniriiieesentnoensscnasacssonsnse 58,208 85,000 54,200
Deduct portion of budget plan to be obligated in sub-
SEQUENL YEATS...osesasosacarssrsssccasssascnass ceessaenaasees 30,184 45,000 24,200
Add obligations of prior year budget plans ............... ceee 242,791 95,942 62,000
Total cbligatiom. i i 270 818 135,942 023900




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1968 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATI.ON

Fiscal Year Fiscal Year Fiscal Year

Location 1966 1967 1968

Ames Research Center............ .o $2,749,000 - $5,365,000
Electronics Research Center........ 5,000,000 $7,500,000 6,220,000
Goddard Space Flight Center........ 2,400,000 710,000 565,000
Jet Propulsion Laboratory.......... 940,300 350,000 3,125,000
John F. Kennedy Space Center, NASA. 6,916,570 35,758,000 24,885,000
Langley Regearch Center............ 8,250,000 6,100,000 -——
Lewis Research Center.............. 867,000 16,000,000 2,115,000
Manned Spacecraft Center........... 4,180,000 9,100,000 2,425,000
Marshall Space Flight Center....... 1,955,690 --- 870,000
Michoud Assembly Facility.......... 296,819 700,000 2,010,000
Various Locations.................. 19,376,417 3,577,000 2,880,000
Wallops Station........ccvvvennvnnn 1,048,000 205,000 740,000
Facility Planning and Design....... 4,228,160 5,000,000 3,000,000

Total Plam....oveveeenrrneeennens $58,207,956 $85,000,000 $54,200,000

The geographic location of NASA installations is shown on the following page.
Installations for which construction projects are requested in the fiscal
year 1968 budget are identified.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 19 68 BUDGET ESTIMATES

(Dollars in

thousands)

NASA IN3TALLATION | JCCGRIZANT PROGRAM OFFICE T LOCATIO

FOR INSTALLATION Advanced

COGNIZANT FROGRAM OF FICE LOCATI OF INQTALLAIIUN
Moffett %1615,

Ames Research Center Research and Technology California

COUNTY

Santa Clara

NEAREST CITY

Mountain View, California

INSTALLATION MISSION

Laboratory research in aerodynamics, thermodynamics,
materials, structures, guidance and control, space
sciences, environmental biology, life detection, life
synthesis, human factors, and fundamental physics and
chemistry; project management of unmanned space flight

projects (scientific probes and satellites); development

of scientific-experiment payloads for space flight pro-
jects managed at Ames and elsewhere.

LAND NO. ACRES
NASA-OWNED 225.7
OTHER GOVERNMENT AGENCY-OWNED
NON-FEDERAL (Leases, easements)
TOTAL LAND 225.7

{Including NASA-Owned Land) (as of June 30, 1

TOTAL CAPITAL |NVESTME;Ig’é , $195,697

COGNIZANT FY 19 THRU 68 TOTAL

PROJECT LINE ITEM OFFICE cJRREsugT :EAR (Efavtirliteq) FU:EUSELEQ)RS RSt
Space Science Research Laboratory SSA 98 2,195 2,293
Heater Replacement, 3.5 foot Wind Tunnel ART 190 3,170 3,360

ALL OTHER PROJECTS

50,422

TOTALS

50,710

MASA FORM 1029 (REvV, JuN s
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 19.68  BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY
Electronics Research iﬁSJZ:ZEﬁAES?Earch and| ¢
Center ambridge,

Technology Massachusetts Middlesex Cambridge, Massachusetts

NEAREST CITY

INSTALLATION MISSION

The mission of the Electronics Research Center is to
increase the agency's capability in space electronics
by providing the knowledge and advanced technology
needed to overcome deficiencies in electronic systems a
components. The Center organizes, manages, and conducts
a comprehensive program of basic and applied space
electronics research. It also provides a focal point
for national space electronics research, coordinating

LAND NO. ACRES
NASA-OWNED 6.3

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

TOTAL LAND 6.3
nationwide research efforts and sponsoring electronics
research conducted by industry, universities, and _ TOTAL CAPITAL INVESTMEN $
_private institutions. (Including NASA-Owned Land) (as of June 30, 19 ) 2,887
COGNIZANT Fy 1959 T 19 68 TOTAL
PROJECT LINE ITEM OFNFIICE cJRREr?T ;'ER:'R (I;sYﬁmiled) FU:;:;;E:)RS A(lét,){nife'})s
Qualifications and Standards/Component Technology
Special Purpose Laboratory ART 133 4,200 4,333
Center Support Facilities III ART 145 2,020 2,165
ALL OTHER PROJECTS 26,122
TOTALS 26,400

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_68 BUDGET ESTIMATES

(Dollars in thousands)

raddard Snace Flioht
Cogddard Space rFlight

Center

COGNIZANT PROGRAM OF FICE
FOR INSTALLATION Space

Science and Applicatio

ns

LOCATION OF IN>TALLAIFON

Greenbelt, Maryland

COUNIY

Prince George's

NEAREST CITY

Greenbelt, Maryland

INSTALLATION MISSION

This Center is responsible for complete development of
unmanned sounding rockets and orbiting spacecraft

experiments in basic and applied science.
covers scientific satellites, and communications and

The work

LAND NO. ACRES
weather satellites which orbit in cis-lunar space NASA-QWNED 559 7
(region between the earth and the moon). 1In addition, OTHER GOVERNMENT AGENCY-OWNED 638.8
the Center manages NASA's Delta rocket and two world-wide Non-FEDERAL (Leases, casements) 3:0
tracking, data acquisition and data reduction networks. TOTAL LAND 1.194.5
TOTAL CAPITAL INVESTMENT*
(Including NASA-Owned Land) (as of June 30, 1 ) $ 272 ’ 276
PROJECT LINE ITEM COGNIZANT Fy 1959 THRU Fy 19 68 FUTURE YEARS TOTAL
OFFICE CURRENT YEAR|  (Estimated) (Estimated) eSS
Utility Modification and Installation SSA 35 565 600

ALL OTHER PROJECTS

82,807

NASA FORM 1029 (REV. JUN 65}

* fncludes work in process.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_68 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY
Jet Propulsion Space S6Tencs and
Laboratory Applications Pasadena, California | Los Angeles Pasadena, California
INSTALLATION MISSION
The Jet Propulsion Laboratory is a Government-owned
research and development facility, operated by the
California Institute of Technology under a contract
with the National Aeronautics and Space Administration. D NO. ACRES
The Laboratory carries out research programs and unman- N ASA-OWNED 145.9
ned lunar and planetary space projects for NASA, and OTHER GOVERNMENT AGENCY-OWNED
conceives and executes advanced development and ex- NON-FEDERAL (Lencss oasements) 258
perimental engineering investigations to further the TOTAL LAND 71,7
technology required for the nation's space program.
_ TOTAL CAPITAL INVESTMENT* s 126,612
(Including NASA-Owned Land) (as of june 30, 1996 )
TOTA
PROJECT LINE ITEM U | S dd T eSS | TUlamE veARs | lvEkns

Space Flight Operations Facility Systems Develop-

ment Laboratory SSA 66 1,195 1,261
Standby Power Plant for Space Flight Operations

Facility ThA 135 1,930 2,065

ALL OTHER PROJECTS 38,965

o TOTALS 39,166
= NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.

® [ncludes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES

FISCAL YEAR 1968

BUDGET ESTIMATES

(Dollars in thousands)
MAGSA INSTALL ATION | COGNIZANT PROGRAM OF FICE LOCATION OF INSTALLATION COUNTY NEAREST CiTY
John F. Kennedy FOR INSTALLATION Merritt Island,
Space Center, NASA ] Manned Space Flight Florida Brevard Cocoa Beach, Fiorida
INSTALLATION MISSION
The Center conducts overall planning and supervision of
the integration, test, checkout and launch of NASA space
vehicle systems at the Air Force Eastern Test Range and LAND NO. ACRES
Merritt Island, and provides support services for all NASA-OWNED 84 424
} ]

NASA elements located in the area. OTHER GOVERNMENT AGENCY-OWNED

NON-FEDERAL (Leases, easements) 3 '340

TOTAL LAND 87,164

TOTAL CAPITAL INVESTMENT*

(Including NASA-Owned Land) (as of June 30, 19

6, | 808,549

PROJECT LINE ITEM CooGFNFIIZcAENT c'::J R1:Esr49 TTSSB R (;::ir:,:?e%) FU(TE’::E::EQRS ‘(‘EI;ZT:E:&Z)S
Launch Complex 39 MSF 473,257 16,660 489,917
Alteration and Rehabilitation of Launch Complex
Nos. 34 and 37 MSF 97,860 5,725 103,585
Ucility Installation MSF 68,047 210 68,257
Alterations to Launch Complex 17 SSA 4,664 2,290 3,000 9,954
ALL OTHER PROJECTS 238,012
TOTALS 881,840
NASA FORM 1029 (RFEV. 1IN 65) PRFVIOLUS EDITIONS ARE OBSOLETE,

® Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
BUDGET ESTIMATES

FISCAL YEAR 19 68

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY NEAREST CITY

F:; 'NST‘L‘;‘;'W h and Cleveland, Ohio Cuyahoga Cleveland, Ohio
Lewis Research Center Tezg:gfogyeseatc an Sandusky, Ohio 1/ Erie Sandusky, Ohio
INSTALLATION MISSION
Research and development in the areas of advanced pro-
pulsion and space power generation. Basic and applied
research is conducted in-house on materials and metal~
lurgy; cryogenic and liquid-metal heat-transfer fluids;
pumps and turbines; combustion processes, propellants, LAND NO. ACRES
tankage, injectors, chambers, and nozzles; system controllNAsa-owneED 6,330
dynamics; plasmas and magnetohydrodynamics; space mete- | OTHER GOVERNMENT AGENCY-OWNED
oroid damage and zero-gravity effects. The Center NON-FEDERAL (Leases, easements) 65
maintains technical management of NASA contracts on TOTAL LAND 6,395
chemical and electric propulsion and on nuclear and
solar space power systems, including the Centaur and TOTAL CAPITAL INVESTMENT* $
Agena engine programs. (Including NASA-Owned Land) (as of June 30, 196 ) 292 > 229

TOTAL
PROJECT LINE ITEM U™ | e vEial  chonne SR | TUISREYEARS | AL Vekns
Land Acquisition (Cleveland) ART -0- 15 15
Land Acquisition (Plum Brook) ART 96 2,100 2,196
ALL OTHER PROJECTS 108,028
TOTALS 08,124

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE.
® /ncludes work in 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 1968  BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT FROGRAM OF FICE LOCATION

OF i

NSTALLATION COUNTY

FOR INST A NEAREST CITY
Manned Spacecraft INSTALLATION
Center Manned Space Flight Houston, Texas Harris Houston, Texas
INSTALLATION MISSION
The Manned Spacecraft Center conducts the development
of spacecraft for manned space flight programs. The
Center is also responsible for manned space flight LAND NO. ACRES
operations and conduct of astronaut training. NASA-OWNED 1.620
OTHER GOVERNMENT AGENCY-OWNED
NON-FEDERAL (Leases, easements)
TOTAL LAND 1,620
TOTAL CAPITAL INVESTMENT*
(Including NASA-Owned Land) (as of June 30, 19 6 ) $ 294’709
COGNIZANT FY 1959 THRU Fy 1968 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR|  (Eatimated) (Estimated) NESIDARS
Modifications to the Environmental Testing
Laboratory MSF 48,261 1,900 50,161
Center Support Facilities MSF 21,245 525 21,770
ALL OTHER PROJECTS 22,931
TOTALS 92,437

e ifa EADL TANC M ar
NAada FORM 1029 (REV.

N 85) PREVIOUS EDITION e o

* Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_68 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY NEAREST CITY

Marshall Space Flight |"OR 'NSTALLATION :

Center Manned Space Flight Huntsville, Alabama | Madison Huntsville, Alabama

INSTALLATION MISSION

The Marshall Space Flight Center conducts the develop-

ment of launch vehicles, engines and vehicle systems

for manned space flight programs. The Center also CAND NO. ACREs

performs advanced studies and research in the general NASA-ONNED

field of astronautics. OTHER GOVERNMENT AGENCY-OWNED 1,797
NON-FEDERAL (Leases, casements) 64

TOTAL LAND 1,861
(Including NASA-OTBLﬁLLaCnA; I(I:‘trl;‘;Ees:B,AEm ) $ 376 ’ 519

COGNIZANT FY 19 S9THRU Fy 1968 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR|  (Eatimated) (Eatimated) AL ERRS
Water Pollution Control MSF 38 350 388
Fire Surveillance System MSF 60 520 580

ALL OTHER PROJECTS

139,460

TOTALS

139,558

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 68

BUDGET ESTIMATES

{(Dollars in thousands)
NASA INSTALLATION COGNIZANT PROGRAM OF FICE LOCATION OF INSTALLATION COUNTY NEAREST
R FOR INSTALLATION
Michoud Assembly
Facility Manned Space Flight
INSTALLATION MISSION

|
New Orleans, Louisianal Orleans Parish

New Orleans, Louisiana

The Michoud Assembly Facility manufacturers of the

first stage booster of the Saturn family of launch
vehicles.

LAND NO. ACRES
NASA-OWNED 905
OTHER GOVERNMENT AGENCY-OWNED 6
NON-FEDERAL (Leases, easements)
TOTAL LAND 911
TOTAL CAPITAL INVESTMENT*
(Including NASA-Owned Land) (as of June 30, 19 ) 5134 '450
COGNIZANT FY 19 S9THRU Fy 1968 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR|  (Estimated (Estimated AELTERRS
Extension of Saturn Boulevard to State Road System MSF 84 1,130 1,214
Repair, Rehabilitation and Improvements MSF 23,460 880 24,340
ALL OTHER PROJECTS
20,038
TOTALS 43,582
MACA ENDM 1029 (REV, 1IN £€5) PREVIOUS FDITIONS ARE OBSOLETE.
* Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1968 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY NEAREST CITY
"S°“32‘:T‘S';L;;l;%“e and Eastern Shore of Temperanceville,
Wallops Station Abolications Virginia Accomack Virginia
INSTALLATION MISSION
The basic mission of the Station is to prepare, assemble
and launch scientific experiments, achieve the desired
position, and velocity in space, track and acquire and LAND NO. ACRES
record the data sought. These data are processed, NASA-OWNED 6,561.3
analyzed, and reduced to meaningful form. OTHER GOVERNMENT AGENCY-OWNED
NON-FEDERAL (Leases, easements) 9 .6
TOTAL LAND 6,570.9
TOTAL CAPITAL INVESTMENT* $ 82.567
(Including NASA-Owned Land) (as of June 30, 1966 ) ’
PROJECT LINE ITEM COGNIZANT Fy 18 39 THRU Fy 19 68 | FuTURE vEARS TOTAL
OFFICE CURRENT YEAR (Estimated) (Estimated) RELREARS
Power and Steam Distribution System Renovation SSA 44 740 500 1,284
ALL OTHER PROJECTS 37 Q60
TOTALS 37,104
NASA FORM 1029 (REV. JUN 65) PREVIC::S EDITIONS ARE OBSOLETE.
* Includes work in process.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_68 BUDGET ESTIMATES

(Dollars in thousands)

MASA INSTALLATION

FOR INSTALLATION

Various Locations various

COGNIZANT PROGRAM OFFICF

LOCATION OF INSTALLATION COUNTY

Not Applicable Not Applicabie

NEAREST CITY

INSTALLATION MISSION

LAND NO. ACRES
NASA-OWNED
OTHER GOVERNMENT AGENCY-OWNED
NON-FEDERAL (Leases, easements) Not
TOTAL LAND Applicable
TOTAL CAPITAL INVESTMENT* $ Not
(Including NASA-Owned Land) (as of June 30, 19 ) ADDLiQ ah] e
COGNIZANT FY 19 S9THRU Fy 1968 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR (Estimated) (Estimated) AEL MRS
Phased Array Antenna System TDA 26 2,880 2,906
ALL OTHER PROJECTS
646,048
TOTALS 646,074
NASA FORM 1029 (REV, JUN €5) PREVIOUS EDITIONS ARE DBRSOLETE
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1968 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION

COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION COUNTY
FOR INSTALLATION

Office of the Deputy

NEAREST CITY

All Administrator Not Applicable Not Applicable Not Applicable
INSTALLATION MISSION
See justification.
LAND NO. ACRES
NASA-OWNED
OTHER GOVERNMENT AGENCY-OWNED
NON-FEDERAL (Leases, easements) Not
TOTAL LAND Applicable
TOTAL CAPITAL INVESTMENT* ¢ Not
(Including NASA-Owned Land) (as of June 30, I9 ) Appl icable

COGNIZANT FY 19 S9THRU Fy 1968 FUTURE YEARS TOTAL
PROJECT LINE ITEM OFFICE CURRENT YEAR (Estimated) (Estimated) RES eSS
Facility Planning and Design AD 51,803 3,000 Not Not

Applicable| Applicable

ALL OTHER PROJECTS

TOTALS 51,803

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

® ncludes work in process.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
PROPOSED APPROPRIATION BILL

ADMINISTRATIVE OPERATIONS

TFor necessary expenses, not otherwise provided for, of the opera-
tion of the National Acronauties and Space Administration, includ-
ing uniforms or allowances therefor, as authorized by [the Act of
september 1, 1954, as amended] law (5 U.S,C. [2131]) 5901; 80
Stal. 294); minor construction: supplics, materials, serviees, and
cquipment: awards: purchase of nol to exceed thiee and hire, maintc-
nanee and operation of administrative aireraft; purchase and hire
of motor vehieles (inceluding purchase of not to exceed [thirty-once]
fwenly-three passenger motor vehicles, [of which sixteen shall he]
for replacement only): and maintenance, repair, and alteration of
real and personal property: [$640,000,0007 $671,300,000: Provided,
That contracts may be entered into under this appropriation for
maintenance and operation of faecilities, and for other services, to be
provided during the next fiseal vear, (42 U.S8.C. 24561, et seq., 50
U.S.C. 151160, 511-515; Independent Offices Approprialion A,
1967 additional cuthorizing legislalion to be proposed.)

AO

1
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1968 ESTIMATES
ADMINISTRATIVE OPERATIONS

Program and Financing (in thousands of doiiais)

Budget Plan Costs to this appropriation
1966 1967 1968 1966 1967 1968
Program by activities:
Direct program:
1. Manned space flight...... 313,268 330,405 338,680 323,005 329,299 337,832
2. Scientific investigations
in space........0.iennn 72,179 79,114 79,239 66,029 78,075 78,451
3. Space applications...... . 12,408 13,185 13,741 10,391 12,912 13,525
4. Space technology..... e 141,757 142,306 153,782 139,128 141,428 153,089
5. Alrcraft technology...... 38,173 46,485 49,597 37,535 46,199 49,380
6. Supporting activities.... 33,401 35,988 36,261 28,569 35,287 35,723
Total direct program
costs, funded........ 611,186 647!483 671,300 604,657 643,200 668,000
Reimbursable program: .
3. Space applications....... 872 770 779 594 803 779
4, Space technology......... 27 75 75 22 76 75
6. Supporting activities.... 733 1,455 1,446 813 1,563 1,446
Total reimbursable
program cost8........ 1,632 2,300 | 2,300 1,429 2,442 2,300
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ADMINISTRATIVE OPERATIONS

Program and Financing (in thousands of dollars) - Continued

Budget Plan Costs to this appropriation
1966 1967 1968 1966 1967 1968
Total program costs,
funded......coo0ovennss 612,818 649,783 673,600 606,086 645,642 670,300
Change in selected resourcesl ceesves ceesees ceesens 6,732 4,141 3,300
10 Total.cocoeeoecennoannans 612,818 649,783 673,600 612,818 649,783 673,600
Financing:
Receipts and reimbursements
from:
11 Administrative budgst accounts] ...... ‘e ceisaes -1,476 -2,120 -2,069
14 Non-Federal sources®...... . P A -156 -180 -231
25 Unobligated balance lapsing ..... A I e cenes 634 coocens ceseses
New obligational
authority........ ceeee cecsene R A .o 611,820 647,483 671,300
New obligational authority:
40 Appropriation..... Gt e s esesereseseerreseatsatatsesessssasneeoen 584,000 640,000 671,300
41 Transferred to ''Operating expenses Public Buildings Service,
General Services Administration (79 Stat. 531 and 80 Stat.
674) c et Ceteiacesacensrecetacestssnesasennns . -76 -417 cereans
42 Transferred from '""Research and development" (79 Stat. 534 and
80 Stat. 676).....cccn0innnn cieetiesaana tiessesenscaseanases 27,896 7,900 soesocss
43 Appropriation (adjusted)............ ettt esesnatsessanne oo 611,820 647,483 671,300




ADMINISTRATIVE OPERATIONS

Program and Financing (in thousands of dollars) - Continued

L ‘ON 28Ul (32T 'd uelq 33uJd) L9 - O 6L8-PPT

Yy OV

Rudger Pian Cosrs to thig anpropnriation
1966 1967 1968 1966 1967 1968
Relation of obligations to expenditures:
10 Total obligations.........cccvevveencnncece]onceccnccndenaraanns 612,818 649,783 673,600
70 Receipts and other offsets (items 11- 17) ....... ceedecescanns -1,632 -2,300 -2,300
71 Obligations affecting expenditures....d..........| e ererann 611,186 647,483 671,300
72 Obligated balance, start of year....... ceodacenannes ediceccanan 117,220 106,465 114,748
74 Obligated balance, end of year............ cess P -106,465 | -114,748 | -116,048
77 Adjustments in expired ﬂ.CCOuntS. oooooooooo R EEEEERE < ) . -2’526 e e s 000 IEEXEXX]
90 Expenditures......... ctreressaseeannns T 619,415 639,200 670,000
1965 1966 1966 1967 1968
ad just-
ments
lselected resources as of Jume 30 are as
follows:
Unpaid undelivered orders........ cesens 49,623 -2,978 53,285 57,426 60,726
Advances-............-.... oooooo ' EEERERE 716 -588 220 220 220
Total selected resources.......... 50,339 ~3,566 53,505 57,646 60,946

2Reimbursements from

Satellite Pnrgngngign

purposes (40 ¥.S.C

non-Federal sources are receipts for services performed on Communications

. 481).

?rninnfn (47 1.8.C.

2473) and for nornnnal nroperty so old for renlacement



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1968 ESTIMATES

ADMINISTRATIVE OPERATIONS

SUMMARY OF OBLIGATIONS BY INSTALLATION
(Thousands of dollars)

Fiscal Year Fiscal Year Fiscal Year

1966 1967 1968
MANNED SPACE FLIGHT
John F. Kennedy Space Center,

NASA.olouoncnooouoooo.oo.o...aoo $81’952 $92,658 $"9,S7S
Manned Spacecraft Center.......... 86,543 94,989 97,636
Marshall Space Flight Center...... 128,441 127,753 126,289

SPACE SCIENCE AND APPLICATIONS
Goddard Space Flight Center....... 64,365 71,211 12,240
Wallops StatioN...eecevescsecocnes 9,337 10,011 10,188
ADVANCED RESEARCH AND TECHNOLOGY
Ames Research Center....cevesecees 33,211 33,739 33,954
Electronics Research Center....... 6,346 12,252 19,264
Flight Research Center.....ceeesse 9,380 9,485 9,630
Langley Research Center..c.cceeees 63,529 63,302 68,265
Lewis Research Center.......ece0e. 66,383 66,283 66,996
Space Nuclear Propulsion Office... 1,822 2,039 2,091
SUPPORTING PERATIONS
NASA Headﬁ]llﬂrters. R EEEE) 59'877 63. 761 _(?’S. 172
TOTAL $611,186 $647,483 $6i71,300
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1968 ESTIMATES

ADMINISTRATIVE OPERATIONS

DISTRIBUTION OF OBLIGATIONS BY FUNCTION
BY INSTALLATION

(In thousands)

J, F, KENNEDY NANNED MERSHALL 5000 4RD MES ELECTRCNICS FLIGHT LANGLEY LEWIS SFACE NUCLEAR NAS A
FUNCTION ToTAL SUBT2T AL SFACE CENTER, SFACECRAFT SFACE CLINKT SUBTOT AL SFACE FLIGHT WALLCFS SUBTOT AL RESEARCK RESEARCH RESERCH RESEARCH RESEARCH FROFULSICY HEADQUARTERS
WASA TMYF NAS A CENTER CENTER CSS/4 CENTER STATION CanT CENTER CENTER CENTER CENTER CENTER OFFYCE
Personnel
FY 1966. .}5383,214 | $168,083 $29,848 $51,718 $86,517 $47,300 $42,636  $4,864 } $132,726  $24,027 $4,070 $6,923  $44,434 $51,719 $1,553 $35,105
FY 1967. .| 413,306 181,582 33,579 59,287 88,716 52,017 46,748 5,269 162,526 25,684 7,574 7,116 46,539 53,864 1,749 37,179
FY 196B.....c0venrunanna.| 422,790 183,862 35,476 60,623 87,763 52,340 46,989 5,351 148,211 25,811 11,375 7,224 47,716 54,293 1,792 38,377
Travel
FY 1966.00uc0sececaneesss| 17,845 8,356 840 4,338 3,178 2,557 2,454 103 4,144 703 238 227 1,476 1,310 192 2,788
1967, .} 18,601 8,713 1,059 4,519 3,135 2,701 2,535 166 4,266 718 300 216 1,529 1,29 207 2,921
FY 1968....0000vnunrases.] 19,021 8,733 1,079 4,519 3,135 2,805 2,661 146 4,544 718 580 216 1,529 1,29 207 2,939
Automatic Data Processing
.| 40,309 18,069 948 7,008 10,113 6,990 6,876 114 14,307 2,751 4564 97 8,442 2,563 - 943
.| 36,067 17,875 1,330 6,296 10,249 7,869 7,807 62 9,059 1,943 1,071 23 5,741 281 - 1,264
FY 1968.0.iucnveecrancssa| 40,792 17,708 1,342 6,209 10,157 8,942 8,866 76 12,993 2,095 2,098 2% 8,576 200 - 1,149
Facilities Services
FY 1966..00cunennnaneen..| 102,852 69,313 42,678 11,937 14,698 10,148 6,996 3,152 21,690 4,563 957 1,290 6,567 8,313 - 1,701
FY 1967. «ve.| 109,570 74,021 47,874 13,373 12,77 11,469 8,148 3,321 22,627 4,252 1,830 1,356 6,799 8,392 - 1,453
FY 1968..0vuvvrncnananss] 117,49 80,178 52,639 14,839 12, 700 11,204 7,79% 3,410 24,490 4,163 2,870 1,376 7,53 8,547 - 1,622
Technical Services
FY 1966..... veeeearneneas| 23,939 8,852 31 2,938 5,883 1,074 1,008 66 1,165 320 146 191 333 79 76 12,868
24,551 8,102 - 2,608 5,494 1,409 1,297 112 1,307 177 569 84 327 70 80 13,733
FY 1968........ 25,091 7,786 8 2,596 5,182 1,278 1,169 109 2,086 207 1,127 82 357 224 89 13,941
Administrative Support
FY 1966.. . .| 43,027 24,263 7,607 8,604 8,052 5,633 4,595 1,038 6,659 847 481 652 2,279 2,399 1 6,472
FY 1967........ -1 45,390 25,107 8,816 8,906 7,385 5,757 4,676 1,081 7,315 965 908 692 2,367 2,380 3 7,211
FY 1968...cuvcerecnnena| 46,112 25,233 9,031 8,850 7,352 5,859 4,761 1,098 7,876 960 1,214 708 2,553 2,438 3 7,144
Total
FY 1966..c.ccunnnanass...|$611,186 | $296,936 $81,952 $86,543 $128,441 $73,702 $64,365  $9,337 } $180,671  $33,211 $6,346 $9,380  $63,529 $66,383 $1,822 $59,877
FY 1967.. .| 647,483 315,400 92,658 94,989 127,753 81,222 71,211 10,011 187,100 33,739 12,252 9,485 63,302 66,283 2,039 63,761
FY 1968....... veeed] 671,300 323,500 99,575 97,636 126,289 82,428 72,240 10,188 200,200 33,954 19,264 9,630 68,265 66,996 2,091 65,172




NATTONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1968 ESTIMATES

DISTRIBUTION QOF OBLIGATIONS BY OBJECT CLASSIFICATION

ADMINISTRATIVE OPERATYIONS

BY FUNCTION

{In thousands)

Automatic
Object Classification Total Personnel Travel Data Facilities Technfical Administracive
HASA Processing Services Services Support
FISCAL YEAR 1466
Personnel compensation $3564,155 $354,155 - - - - .
Personnel terefits 25,577 25,577 ——— - -—- _— -
Benefits fcr former personnel 2 2 - - - - R
Travel & transp, »f pergons 19,466 258 $17,845 --- --- .- $1,361
Transportation of things 4,480 626 -- .- --- —-- 3,856
Rents, communications,
and utilit es 47,259 --- .- $19,777 $15,571 .- 11,911
Printing and reproduction 6,169 ——— “an - .- - 6,169
Other servic:s 97,679 1,669 --- 11,243 54,815 $20,958 8,99
Services o other agencies 14,067 929 i =" 10,441 1,727 970
Suppliea and materials 19,089 --- -~- - 11,627 --- 7.462
Equipment 17,854 - - 9,289 5,140 1,25 217
Lands and stcuctyres 5,258 - == --- 5,258 -——- -
Grants, subsidiec & comtributions -— - - .- _—- —_— .-
Insurance :laims and indemnities 131 -—— _—- _——— - . 13t
Totals $611,186 $383,214 $17,845 $40,309 $102,852 $23,939 $43,027
FISCAL YEAR 1967
Personnel ccmpensation $379,863 $379,868 .- -~ -— .- -
Personnel benefits 29,274 29,274 - .- - - --
Benefits for forner personnel 37 37 . -~ —— .- -
Travel & transp, of persons 20,619 471 $18,601 bt - - 81,5047
Transportation o things 5,435 908 - - --- .- 4,527
Rents, commmnica:ions,
and urilities 50,742 Ehd --- $19,333 $18,517 --- 12,892
Printing anc reproduction 6,623 - - --- --- --- 6,623
Cther services 105, 661 2,053 --- 13,818 58,773 $21,765 §,252
Service: of otier agencies 14,063 693 == 14 10,494 1,826 1,016
tupplies and materials 19,482 .- - --- 12,015 --- 1,467
Equipment 11,169 - .- 2,902 5,349 960 1,958
Lands and s:ructures 4,622 --- --- --- 4,422 —-- .-
Crants, subsldies & contributions 50 --- - --- - -—— cQ
“nsurance claims and indemnicies 38 .- --- - - --- 8
Totals $647,483 5413,304 518,601 $36,067 $109,570 $24,551 $4%,3%0
FISCAl. YEAR 1968
Personnel comper ration $188, 561 $388, 561 - - -~ --- .-
>ersonnel benefits 30,106 30,106 - -~ - --- .-
senefits for former personnel 2 2 .- ~-- - - .
fravel & tramsp, of persons 20,937 abb $19,021 - - --- $1,522
Transportation of things 5,269 7M1 --- .- - --- ’ 3,538
Rents, communications,
and utilities 56,586 .- - $21,929 $21,346 --- 13,311
printing ard reproduction 6.529 - - ~-- - - 6,329
Other services 109,7 2,270 --- 13,564 62,561 $21,924 9,465
Services of o:her agencies 15,718 696 .- 16 11,730 2,207 1,069
Supplies and materials 19,841 - --- .- 12,364 - 7,497
Equipment 13,674 R - 5,303 5,339 960 2,072
Lands anc itructures 4,174 .- --- --- 4,174 - -
Grants, subsidies & contributions 50 Rt --- Eid --- - 50
Insurance -laigs and indemnities 39 -=- -—- - - .- 39
Tot.als $671,300 $422,790 $19,021 $40,792 $117,494 $25,091 $L6,112
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1968 ESTIMATES
ADMINISTRATIVE OPERATIONS

DISTRIBUTION OF OBLIGATIONS BY OBJECT CLASSIFICATION
BY INSTALLATION

(In thousands)

J. F. Kennedy| Manned Marshall Goddard Ames Electronics Flight Langley Lewis Space Nuclear
Object Clasgification Total Space Center,{Spacecraft | Space Flight |Space Flight Wallops Research Regearch Regearch Research Resgearch Propulsion HDQTRS.
NASA RASA Center Center Center Station Center Center Center Center Center Office
FISCAL YEAR 1966
Personnel compensation $354,155 $27,764 $67,906 $80,178 $39,105 $6,483 $22,252 $3,738 $6,424 $61,199 $48,089 $1,432 $31,585
Personnel benefits 25,517 1,844 3,332 5,720 2,949 307 1,654 262 455 3,018 3,490 117 2,629
Benefits for former personnel 2 --- i --- --- --- m-- --- --- -- --- --- 2
Travel & transp. of persons 19,465 1,853 4,606 3,314 2,521 169 719 245 231 1,490 1,321 192 2,805
Transportat{on of things 4,480 1,383 615 215 1,287 73 48 39 2 294 229 3 269
Rents, communications,
and utilities 47,253 6,159 8,505 8,442 7,375 388 4,420 736 282 5,284 3,080 “-- 2,587
Printing and reproduction 6,163 1,543 801 973 417 41 27 44 8 160 7% --- 2,021
Other services 97,673 29,533 15,229 19,861 6,811 1,124 1,651 706 1,510 3,162 4,37 77 13,688
Services of other agencies 14,067 8,212 n4 2,343 194 70 161 153 19 70 127 1 2,003
Supplies and materials 19,087 1,857 2,335 5,094 2,162 1,484 756 177 288 2,46 1,820 - 649
Equipment 17,854 1,070 1,410 1,053 1,116 419 1,112 264 113 5,96: 3,517 bl 1,838
Lands and structures 5,253 719 1,089 1,245 367 673 410 2 25 440 288 --- ---
Grants, subsidies & contributions i --- == - === --- --- --- --- --- --- --- .-
Insurance claims and indemnities 13t 15 1 3 1 106 1 --- 1 ! 1 --- 1
Totals $611,185 $81,952 $86,543 $128,461 $64,365 $9,337 $33,211 $6,346 $9,380 $63,529 $66,383 $1,822 $59,877
FISCAL YEAR 1967
Personnel comdensation $379,863 $30,892 $564,539 $81,497 $42,860 $64,811 $23,797 $6,847 $6,587 $43,106 $49,970 $1,573 $33,389
Personnel benafita ~ 29,274 2,308 4,171 6,534 3,330 360 1,770 512 488 3,200 3,716 163 2,713
Benefits for former personncl 37 - --- --- “-- --- .- --- --- .- 26 --- 11
Travel & transp. of persons 20,619 2,300 4,775 3,270 2,703 250 EE)Y 345 220 1,55 1,310 209 2,955
Transportation of things 5,435 1,920 685 210 1,407 100 39 80 30 382 250 8 326
Rents, communications,
and utilities 50,742 8,405 8,616 8,125 7,852 409 4,326 1,655 276 5,203 3,216 --- 2,661
Printing and reproduction 6,623 1,760 700 975 434 50 27 95 20 160 60 --- 2,342
Other services 105,661 32,291 16,553 18,705 9,039 1,279 1,956 1,642 1,287 3,440 3,957 80 15,629
Services of other agencies 14,063 8,250 695 2,420 160 75 170 276 21 2 130 6 1,839
Supplies and materials 19,482 2,425 2,650 4,550 1,918 1,570 690 n 350 2,467 1,850 --- 641
Equipment 11,167 1,195 955 800 819 480 150 425 131 3,320 1,497 - 1,397
Lands and structures 4,622 902 645 662 689 626 82 --- 76 440 300 --- ...
Crants, subsidies & contributions 50 - - == - - --- - --- --- --- --- 50
Insurance claims and indemmities 33 10 5 5 - 1 1 4 1 - 1 --- 10
Totals $647,483 $92,658 $94,989 $127,753 $71,211 $10,011 $33,739 $12,252 $9,485 $63,300 $66,283 §2,039 $63,761
FISCAl, YEAR 1968
Personnel compensation $388,561 $32,79 $55,807 $80,631 $43,139 $4,879 $23,835 $10,305 $6,692 $44,162 $50,342 $1,600 $36,375
Personnel benefits 30,105 2,426 4,309 6,447 3,397 363 1,813 740 493 3,31 3,792 176 2,839
Benefits or former personnel 2 --- === === === --- --- b --- === --- - 2
Travel & rransp., of persons 20,987 2,300 4,775 3,270 2,789 210 731 655 220 1,551 1,310 209 2,967
Transportation of things 5,269 1,800 615 210 1,37 100 39 130 40 397 250 11 330
Rents, communications,
and utilities 56,583 9,300 8,665 8,125 9,547 420 4,633 3,088 27 6,18¢ 3,480 .- 2,874
Printing and reproduction 6,529 >1,760 700 975 337 50 27 130 25 160 60 --- 2,305
Other services 109, 764 35,841 17,121 18,476 8,404 1,677 1,782 1,852 1,214 4,181 3,975 89 15,352
Services of other agencies 15,713 8,420 1,695 2,390 160 78 170 633 21 21 135 6 1,989
Supplien and materiale 19,841 2,750 2,510 4,355 1,988 1,500 690 555 350 2,650 1,850 --- 643
Equipment 13,674 1,165 840 750 819 480 150 1,171 200 5,162 1,50t .- 1,436
Lands and structures 4,174 1,009 594 655 313 630 83 .- 100 490 300 - ---
Grants, subsidies & contributions 59 .- --- .- el il b g == == m- b 50
Insurance claims and indemnities kE 10 5 5 --- 1 1 5 1 .- 1 --- 10
Totals $671,300 $99,575 $97,636 $126,289 $72,240 $10,188 $33,95 $19,264 $9,630 $68,26% $66,99%6 $2,091 $65,172
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1968 ESTIMATES

JOHN F., KENNEDY SPACE CENTER, NASA

MISSION:

The Kennedy Space Center (KSC) was established at Cape Kennedy, Florida,
as a separate center within NASA in July, 1962. Prior to that time, it had
been the Launch Operations Directorate of the Marshall Space Flight Center.
It serves as the primary center within NASA for the test, checkout and launch
of space vehicles. This presently includes launch of manned vehicles at KSC-
Eastern Test Range (ETR), and unmanned vehicles at both ETR and the Western
Test Range (WTR). KSC has participated in the flight preparations for
Projects Mercury and Gemini; and Saturn vehicle development flights. The
center is now concentrating on the Apollo program unmanned and manned
launches, as well as scientific unmanned launches. KSC is specifically
responsible for:

1. Launch vehicle checkout and preparation.
2. Spacecraft and payload checkout and preparation.

3. Launch facility design, construction, maintenance, and
operations.

4. Final integration and integrated checkout of vehicle, spacecraft
and launch facilities, and the conduct of actual launch operations.

5. Operation and coordination of supporting facilities, ground support
equipment, and tracking and data acquisition and logistics support
required for operation of all NASA activities at ETR and WIR.

In fulfilling its assigned programs, the Kennedy Space Center has develop-
ed into a highly flexible "space port'" capable of handling a wide variety of
launch activities for present and future manned and unmanned space activities,

DESCRIPTION:

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

The total land area occupied by the installation is approximately 87,800
acres, including 84,303 acres owned by NASA. 1In addition to the land area
occupied, the state of Florida has dedicated to the United States exclusive
use rights to some 53,563 acres of state-owned submerged lands. Included in
the NASA-owned lands are 3,300 acres of producing citrus groves, situated in
the buffer zone, which are out-leased.
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In addition to the operation and maintenance of all facilities at the
Kennedy Space Center, the center is responsible for certain facilities within
the National Eastern Test Range launch area. The capital investment as of
June 30, 1966, was $808,549,000.

SUMMARY OF RESQURCES REQUIREMENTS:

(Dollars in Thousands)

1965 1966 1967
Authorized Permanent Positions,
end of year.......0............0 2’589 2,720 2’720
Administrative Operations......... $81,952 $92,658 $99,575
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1968 ESTIMATES

MANNED SPACECRAFT CENIER

MISSION:

The Manned Spacecraft Center (MSC) was established in November 1961 at
Houston, Texas, as NASA's primary center for the design, development, and
manufacture of manned spacecraft, and for selection and training of astronaut
crews and the conduct of space flight missions. MSC and its predecessor
organization, the NASA Space Task Group, have completed two major programs--
the Mercury program, which was the United States' pioneering venture into
manned space flight; and the recently completed Gemini program, which extend-
ed manned flight capability in space in many significant ways. MSC is now
heavily engaged in the Apollo program and is also proceeding with necessary
program planning and technical analysis of the Apollo Applications program
(AAP) and other post-Apollo activities,

The Apollo program utilizes the capabilities of the Manned Spacecrvaft
Center in several ways. MSC is responsible for:

1. The design, development, and fabrication of the Apollo spacecraft,
including the Command and Service Modules (CSM), and the Lunar
Module (LM).

2., Overall program management and control of the spacecraft including
module integration, testing and qualification.

3. Conduct of a program of flight hardware testing such as the static
propulsion system tests at White Sands Test Facility (WSTS) and
spacecraft environmental testing at MSC,

4, Selection and training of astronauts and preparation of primary
and backup crews for each mission.

5. Operation of the Mission Control Center and control of the space
flight missions from lift-off to recovery.

6. Development of scientific experiments to be flown on Apollo flights.

The longer duration flights planned for the Apollo Applications missions
will make it necessary to use the experienced personnel of this center to
up-grade spacecraft and lunar module subsystems. This center is also respon-
sible for the development of earth sensor experiment modules and biomedical,
bioscience and behavorial experiment modules to be flown on AAP missions,
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DESCRIPTION:

The Manned Spacecraft Center is located on NASA Road 1, two miles east of
the town of Webster, Texas. The site is approximately 20 miles southeast of
downtown Houston and 25 miles northwest of Galveston, Texas. A portion of
the site borders on Clear Lake, which provides water access to the Gulf of
Mexico through Galveston Bay. Total NASA-owned land consists of 1,620 acres.
The capital investment of the Manned Spacecraft Center at the Clear Lake Site
as of June 30, 1966 was $294,708,578., The center holds an additional 55,880
acres under use agreement at the White Sands Test Facility with a capital
investment of $19,486,664. Combined capital investment of the Manned Space-
craft Center as of June 30, 1966, was $314,195,242,

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in thousands)

1966 1967 1968

Authorized Permanent Positions,
end of year.O.......Q..OO.....0.'.0 4,737 4,634 4,634
Administrative Operations....eeocee.. $86,543 $94,989 $97,636
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1968 ESTIMATES

GEORGE C, MARSHALL SPACE FLIGHT CENTER

MISSION:

The Marshall Space Flight Center (MSFC) at Huntsville, Alabama, became a
part of NASA in July, 1960, and has served as NASA's primary center for the
design, development, and test of launch vehicles and space transportation
systems for manned space flights. MSFC also includes the Michoud Assembly
Facility (MAF) at New Orleans, Louisiana; the Slidell Central Computer
Facility nearby; and the Mississippi Test Pacility (MTF) in southwest
Mississippi. Building on the wealth of experience gained through work on
Army missile programs, MSFC has, since its transfer from the Army, success-
fully completecd the Saturn I program, and is now managing:

1, The Uprated Saturn I program which provides a launch vehicle
for Apollo spacecraft development and serves as a carrier for
large scientific satellite payloads.

2. The Saturn V program, which will provide the launch vehicle for
actual manned lunar landing missions, planetary missions, and
future very large scientific satellite payloads.

3. Selected payloads for Apollo Applications missions, such as the
Apollo telescope mount rack, and the S-IVB orbital workshop.

In carrying out its management responsibilities for these programs, the
Marshall Space Flight Center has developed the capability to:

1., Design, develop and manufacture large launch vehicle systems,
including vehicle systems test and integration,

2. Conduct test programs such as the static testing program for
the S-IC and S-1I stages at the Mississippl Test Facility,

3. Design, develop, and test large launch vehicle engines such as
the H-1, J-2, and F-1 systems.

4. Develop and integrate scientific experiment payload packages
to be flown on Saturn-Apollo vehicles or subsequent post-Apollo

migsions.

In support of its assigned programs, Marshall also maintains the research
and development capability to conduct advanced studies on launch vehicle and
space systems, space navigation techniques, astronautics, and space sclence
investigations. 1Its capability for both research and for the management of
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industrial operations give the Marshall Space Flight Center a highly flexible
base for manned space programs,

DESCRIPTION:

Operations of the Marshall Space Flight Center are conducted at three
primary locations,

The first location, the main Marshall Space Flight Center site is near
Huntsville, Alabama, on Army property at the Redstone Arsenal. The center
occuples 1,797 acres under a nonrevocable use permit from the Army, and 64
leased acres. The capital investment as of June 30, 1966 was $376,519,000.
Certain facilities such as the Redstone Arsenal Army Air Field and some
utilities are used jointly by NASA and the Army. The Huntsville location
has deep-water access via the Tennessee River, Ohio River, and Mississippi
River.

The second location, the Michoud Assembly Facility, is located 15 miles
east of New Orleans, Louisiana. The main facility occuples 897 acres. The
Slidell Central Computer Facility, a satellite facility 20 miles to the
northeast, occupies 14 additional acres bringing the total acreage to 911,
The capital investment as of June 30, 1966, was $134,450,000. Michoud
facility space totals 3,483,862 square feet, including the main assembly
plant, covering an area of 43 acres under one roof, MSFC exercises overall
management of the facility, while a support contractor provides administra-
tive and technical services, and the vehicle prime contractors’ produce the
Uprated Saturn I and Saturn V booster stages at this location. The Michoud
Assembly Facility is on the Gulf Intra-Coastal Waterway, and has deep-water
access via the Mississippi River. v

The third location, the Mississippi Test Facility, is in southwest
Mississippi, approximately 50 miles northeast of New Orleans, Louisiana.
Total land area is 138,870 acres of which 13,428 acres make up the actual
test area owned by NASA., The remaining 125,442 acres are held as a buffer
zone. In the buffer area, 7,568 acres are owned by NASA, and 117,874 acres
are under restrictive easement. -Capital investment for the Mississippi Test
Facility as of June 30, 1966, was $215,994,000. Test stands include a dual-
position stand for testing the Saturn V first stage (S-IC), and two stands
for testing the 1,000,000 pound thrust Saturn V second stage (S-II), MSFC
exercises overall management of the facility, while a support contractor
provides administrative and technical services, and the vehicle prime con-
tractors are responsible for conducting tests on the stands. The site has
deep-water access for transporting large boosters via the Pearl River and
the Intra-Coastal Waterway.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)
1966 1967 1968

Authorized Permanent Positions,
end Of year..OOIb...l..l...'...” 7,271 7’030 7’030
Administrative Operations.sseceeeeces $128,441 $127,753 $126,289
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1968 ESTIMATES

SPACE FL CENTE

MISSION:

The Goddard Space Flight Center, established in 1959 as the first major
United States laboratory devoted to the investigation and peaceful explora=
tion of space, conducts a wide-ranging program of experimentation in the
space sciences. As a result, Goddard has developed many diverse capabilities:
the management: of complex satellite projects; the development of wholly inte-
grated spacecraft, ranging from systems engineering to development and integra-
tion; the development and operation of satellite tracking networks; data
acquisition and analysis; and, scientific research to include both theoretical
studies and the development of many significamt scientific experiments flown
in satellites.

Although the majority of Goddard's personnel are at the Greenbelt site,
other personnel are located at the Goddard Institute for Space Sciences in
New York City and throughout the world, managing the operation of satellite
tracking and communications network stations.

Goddard Space Flight Center is responsible for the development of the
sounding rocket program; the management of communications and meteorological
satellite programs, such as the Applications Technology and Nimbus Satellites;
the management of scientific satellite projects to include the Orbiting Geo-
physical (0G0), Orbiting Solar (0SO) and the Orbiting Astronomical (0AO)
Observatories and the Explorer series; project management of NASA's Delta
launch vehicle; and management and operation of two world-wide tracking and
data acquisition networks, the Space Tracking and Data Acquisition Network
and the Manned Space Flight Network. During 1966, Goddard was assigned two
new scientific satellite programs, the Small Standard Satellite to study
space enviromment inside the earth's magnetosphere and the X-ray Explorer
project to investigate recently discovered X-ray sources in space.

Significant achievements of the Goddard Space Flight Center in 1966 were:

Scientific_Satellites - Three scientific satellites, the Orbiting Geophysical
Satellite (OGO III), Explorers XXXII (AE-B) and XXXIII (IMP-D) were success=
fully orbited in 1966. OGO III assisted in the detailed mapping of the sun-
side of the magnetosphere accomplished by OGO I; AE-B continued the study of
the neutral helium atom belt around the earth discovered by Explorer XVII;
and IMP-D provided the first definitive proof of the earth's magnetosphere
extending beycnd the moon's orbit on the side opposite the sun.
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Meteorological Satellites = Nimbus II successfully completed its six-month
operating span in November 1966. The Medium Resolution Infrared Radiometer
(MRIR) pictures obtained may result in the successful plotting of the jet
stream flow as an aid to aviation. ESSA I through III were successfully
launched and initiated the Tiros Operational Satellite series. ESSA I1II
carried an advanced cartwheel design for continuous earth viewing and an '
advanced vidicon camera system producing additional data. i

Sounding Rockets - The Sounding Rockets program consisted of 158 scientific
rocket launchings in 1966, Of the total 158 rockets launched, 80 carried |
space research experiments, including 13 launches with experiments of foreign
scientists. The first successful launching of a rocket system-:capable of
pointing to specific locations in space occurred in 1966. This new device
should prove to be a valuable and relatively inexpensive astronomy research
tool,

Communications Satellite -~ The highly successful launch of the first
Applications Technology Satellite, a complex second-generation communications
meteorology scientific satellite, occurred in 1966. The satellite provides
a capability for the study of several scientific disciplines.

Tracking and Data Acquisition - The Space Tracking and Data Acquisition
Network, comprised of 14 stations located throughout the world, provided
communications and tracking coverage for automated scientific and applica-
tions satellites launched in 1966 and for similar operating satellites
launched prior to 1966. The successful Gemini manned flight launches VIII
through XI1 were supported by the Manned Space Flight Network. The Manned
" Space Flight Network which provides global tracking support for the United
States manned space flight program also supported the two unmanned Apollo/
Saturn launches, while converting to support new phases of the Apollo program.

DESCRIPTION:

The Goddard Space Flight Center, located 15 miles northeast of Washington,
D. C. and 1 mile east of the Baltimore-Washington Parkway, Greenbelt, Maryland
exit, is situated on a 553 acre main site. Three additional plots of 639 acres
comprise our remote site area and contain the Goddard Antenna Test Range,
the Magnetic Fields Component Test Facility, the Attitude Control Test
Facility, the STADAN Engineering and Real Time Station, the Manned Space
Flight Training Facility and the 40-foot Antenna Test Bed. Total capital
investment as of June 30, 1966, was $272,276,000.

0 SOURCES RE! S:
(Dollars in Thousands)
1966 1967 1968
Authorized Permanent Positions, end
of year..‘........-.l.'........... 3’712 3’782 3,782

Administrative Operationseecccececsss $64,365 $71,211 $72,240
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1968 ESTIMATES

WALLOPS STATION

MISSION:

Wallops Station, formerly the Pilotless Aircraft Research Station of the
National Advisory Committee for Aeronautics (NACA), was designated Wallops
Station when the resources and facilities of NACA were transferred to the
National Aercnautics and Space Administration (NASA) in 1958. Wallops'
early mission included wind tunnel and laboratory investigations of a variety
of aerodynamic problems of flight, as well as serving as a launch site for
meteorological and sounding rockets.

Today, the primary mission of Wallops Station is to prepare, assemble,
and launch experimental payloads; position them correctly in space at the
right velocity; track them, and acquire meaningful data. The data are then
processed and turned over to the experimenter to be analyzed. The rocket-
borne experiments flown from the Wallops Island range are conceived, and
for the most part, designed and built by scientists and engineers in the
laboratories and research centers of NASA, other Government agencies, colleges
and universities, and the world~wide scientific community. They are brought
by teams of experimenters to Wallops Station where the payloads are checked
out, prepared for flight, and mated to an appropriate launch vehicle.
Wallops personnel participate in these latter tasks and perform those en-
gineering functions necessary to design and establish ground facilities and
instrumentation systems compatible with test requirements.

In addition to supporting the launching of sounding rocket propelled
experiments, Wallops uses its facilities for a variety of other research
projects. The testing and development of components and instrumentation to
be flown in later types of vehicles and spacecraft is a continuing Wallops
project. A sizeable portion of Wallops effort is devoted to NASA's program
of international cooperation in space research. Some 50 countries have
sent representatives to Wallops Station over the past few years to observe
its operation or to receive training in methods and techniques of launching
sounding rockets and satellite payloads. The four-stage Scout, the largest
launch vehicle at Wallops, is used in the launch of small scientific satel-
lites, another important element of the Wallops research program. The Owl
series of University Explorers, a small scientific satellite project for
which Wallops has project management responsibility, is well underway. Resporn-~
sibility for the management of the Owl series of Explorers provides Wallops
with the capability of managing a project from initial design to the ultimate
launch, tracking and data acquisition phases.
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Wallops Station's achievements during the past calendar year include:
the launching of 336 sounding rockets and 267 test rockets; participation
in a number of international projects highlighted by two solar eclipse
expeditions to Greece and Brazil involving more than 20 launches; and the
first helicopter recovery in midair of a rocket-launched parachute and
payload. The station continues to play a noteworthy role in the training
of foreign nationals in the techniques of launch operations. Twenty per-
sonnel from Brazil, France, and Spain received training at Wallops Station
during the past calendar year and a total of 143 persons from 24 countries
visited the installation to observe its operation or seek assistance in

establishing a sounding rocket launch facility of their own.

DESCRIPTION:

Wallops Station includes three separate areas on the Atlantic Coast of
Virginia's eastern shore: The main base (formerly Chincoteaque Naval Air
Station), the Wallops Island launching site and the Wallops mainland.

The administrative offices, the range control center, support shops and the
main telemetry building are located on the main base. Wallops Island is
about seven miles southeast of the main base and is connected to the mainland
by a causeway and bridge. The island is about five miles long and its
widest point is only one-half mile. Located on the island are rocket storage
buildings, blockhouses, assembly shops and the launch sites. The Wallops
mainland is a one-half mile strip west of the island and houses the radar

and optical tracking sites. The Eastville tracking site located about 50
miles south of Wallops Station, was recently acquired at no acquisition

cost from the Air Force as a transfer of excess real property. The acquisi-
tion of the Eastville site from the Air Force assured that the NASA camera
tracking facilities located thereon may continue in operation.

Wallops Station, totaling 6,561 acres, consists of 2,313 acres on the
main base; 3,000 acres on Wallops Island, 108 acres on the mainland tracking
site; and 1,140 acres of unusable marsh land. The Eastville tracking site
consists of an additional 53 acres of govermment-owned property. The total
capital investment as of June 30, 1966, was $82,567,000.

0 SOURCES ENTS :
(Dollars in Thousands)
1966 1967 1968
Authorized Permanent Positions, end
of year..I..ll.'..'..'.l'..'.......... 518 518 518
Administrative OperationS.cecceccecceees $9,337 $10,011 $10,188
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ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1968 ESTIMATES

AMES RESEARCH CENTER

MISSION:

The mission of the Ames Research Center has been broadened significantly
since the establishment of NASA and now includes a major research
responsibility in the life sciences, a flight project management
responsibility and the operational responsibility for the NASA Convair 990
aircraft to conduct airborne scientific experiments in addition to the
traditional research mission in the physical sciences. 1In the curreat
and budget years, the installation has flight project management:
responsibility for the Pioneer and Biosatellite projects. Pioneer will
provide scientific observations of phenomena in interplanetary space
from an unménned spacecraft, and the Biosatellite project will explore
the bioclogical effects of the space environment on primates and other
earth organisms,

Research in the physical sciences includes studies in atmosphere
entry and environmental physics, guidance and control systems, and
aeronautics. The work in entry and envirommental physics includes
basic studies of the physics of high temperature gases, the stability,
control and performance of a wide range of spacecraft configurations,
and of materials and structures for spacecraft, In the area of gas
physics, particular emphasis is placed on problems associated with
flight into earth and other planetary atmospheres. Through this effort,
significant contributions have been made to the design of the Mercury,
Gemini and Apollo spacecraft, the design of Mars entry vehicles, and
the design of ballistic missiles. The work in guidance and control
systems is broad in nature and is applicable to manned and unmanned
spacecraft, as well as aircraft, Current emphasis in guidance systems
is directed mainly at current and follow-on manned missions. This
includes an intensive effort in the area of midcourse navigation and
terminal guldance with a smaller effort directed at studies involving
lunar approach, lunar landing, and rendezvous. The research in control
systems is directed at examining various techniques applicable to
unmanned satellites and probes and techniques applicable to vertical
and short take-off (V/STOL) aircraft, the supersonic transport, and
manned spacecraft. The research program in aeronautics is directed
at fundamental studies in aerodynamics, propulsion and operating
problems associated with supersonic aircraft with particular emphasis
on the supersonic transport, a wide variety of V/STOL vehicles and
with hypersonic research aircraft., This includes studies of piloting
problems with numerous fixed-base, moving-base, and flight simulators.
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Research in the space sciences includes studies in the fields
of solar physics, planetary environments, and geophysics. This includes
ground~based and sounding rocket experiments as well as experiments
requiring specialized instruments aboard satellites and space probes.
The work covers studies pertaining to magnetic fields and plasmas in
space, studies to determine the composition and structure of planets
and of planetary and stellar atmospheres and studies of cratering
mechanics in natural materials,

Research in the life sciences is conducted in three major areas:
basic research in the physiological and behavioral sciences concerned
with obtaining a basic understanding of the effects of terrestrial and
extraterrestrial environments and of space flight stresses upon living
organisms; many studies in exobiology oriented towards the prediction,
detection and study of extraterrestrial fossils, chemicals, and life
forms; and research in long~term advanced life support systems and in
the human factors aspects of the relationships between man and the
machines which will transport and support him during lunar and planetary
exploration.

DESCRIPTION:

The installation was established in 1940 and is located at the
southern end of San Francisco Bay on land contiguous to the U.S. Naval
Air Station, Moffett Field, California, Its physical plant comprises
many specialized facilities for aerospace research in the traditional
physical sciences as well as the space sciences and life sciences, all
of which are included in the mission of the center. These include
conventional wind tunnels, entry-heating simulators, and free-flight
ballistic test facilities capable of conducting tests at speeds up to
and above earth escape speed as well as laboratories equipped to study
solar and environmental factors. The Installation occupies about 226
acres of land. Certain other facilities, such as the utilities and
airfield runways, are used jointly by NASA and the Navy, The total
capital investment as of June 30, 1966, was $195,697,000.

) ) S S:
(Dollars in Thousands)

1966 1967 1968

Authorized Permanent Positions, end of year... 2,223 2,171 2,171
Administrative OperationsS....ceceeveceesssss... 333,211 $33,739 $33,954

A0 20



ADMINISTRATIVE OPERATIONS

FISCAL YEAR 1968 ESTIMATES

ELECTRONICS RESEARCH CENIER

MISSION:

The 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
aerondautical electronic systems and components. The center meets this
responsibility in two principal ways:

First, the center organizes, manages, and conducts a comprehensive
program of basic and applied space electronics research in order to:
(a) investigate concepts and techniques that will provide the techno-
logical foundation for the development of electronic equipment of
reduced weight, size, power drain, and complexity, able to operate for
long periods of time in the temperatures, radiation, vacuum, aad other
harsh conditions found in space; (b) investigate concepts and techniques,
establish performance characteristics, test procedures, and specifications
for space electronic components and techniques that will make space elec-
tronics equipment inherently more reliable; and (c) devise new electronic
concepts and techniques and prove their feasibility both analytically and
experimentally, leading to space electronic equipment with performance
characteristics far beyond those of today.

Second, the center provides a focal point for national space elec-
tronics research, coordinating nationwide research efforts and spomsoring
electronics research conducted by industry, universities, and private
institutions. In this capacity, the center (a) responds to the needs of
specific space programs and projects for new electronic techniques,
concepts, and devices, and helps shape future electronics research to
resolve anticipated problems in these programs; (b) distributes knowledge
about basic and applied research on space electronics within NASA and
also to industry, universities, and other members of the scientific and
engineering community; and provides to NASA programs and projects space
electronic scientists and engineers who are fully knowledgeable in the
electronics state-of-the-art.

Electronics research being managed and conducted by the center during
FY 1967 and FY 1968 is largely contracted with industry and universities
and is focused in the following areas:

1. Space electronics materials and components.
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2, Guidance and navigation of space vehicles, spacecraft, and supporting
ground based equipment.

3. Space vehicle and spacecraft control, stabilization and information
systems,

4, Electronic system simulation, analysis, evaluation and integration
in the fields of guidance, control, navigation, tracking, communi-
cation and instrumentation.

5. Electronic power conditioning and distribution,
6. Space and ground based instrumentation technology.
7. Space and ground based computers and computing systems.

8. Solid state physics, microwave propagation, microwave communications,
and transmitting and receiving phenomena,

9. Optical communications.

An in-house research effort is being conducted by the center staff on
those tasks offering great promise for space electronics technology and
on those problems requiring first~hand experience on the part of the center
personnel in order to contract related research with industry and univer-
gities,

RESCRIPTION:

The Electronics Research Center is being constructed on a tract in the
Kendall Square area of Cambridge, Massachusetts. The site, one and a half
miles west of the center of Boston, Massachusetts, is immediately north of
the Massachusetts Institute of Technology and one and a half miles from
Harvard University. The tract being acquired by the city for NASA use 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. 1In
addition to the center site, an auxiliary site will be required for the
field tests and research that cannot be conducted at the main site. The

total area to be occupied at the Kendall Square site in Cambridge is 29
acres, The total capital investment as of June 30, 1966, was $2,887,000.

0 SO S :
(Dollars in Thousands)
1966 1967 1968

Authorized Permanent Positions, end of year... 510 741 1,041
Administrative OperationS.....ceevscesescecess $6,346 $12,252 $19,264
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1968 ESTIMAIES

FLIGHT RESEARCH CENTER

MISSION:

The Flight Research Center, established in 1947, conducts research in and
evaluates problems, both within and outside the atmosphere. The work includes
effort on problems of take-off and landing, low-speed flight, supersonic and
hypersonic flight, and reentry to verify predicted characteristics and to
identify unexpected problems in actual flight.

The current and projected programs at this center include aeronautics
projects, such as X-15, XB-70, supersonic transport and hypersomic research;
space vehicle systems projects in which the flight behavior of advanced
reentry vehicles including M-2, F-2 and HL-10 heavyweight 1ifting bodies is
studied; and electronic systems projects such as display, guidance, and
control in advanced flight missions and improvements on systems and sensors
used in biomedical monitoring, tracking, and data acquisition.

Most important of the facilitjes and special equipment for conducting
programs at the Flight Research Center are the aircraft. They range from
lightweight c¢ivil aircraft for handling qualities investigations to century
series fighters used for pilot proficiency and general investigations and to
X-15 rocket asircraft used for hypersonic research and reentry investigations.
Special purpose vehicles such as 1ifting bodies, variable stability aircraft,
or airborne simulators are contractor procured or developed in-house. Spe-
cialized laboratory facilities are available to complement the flight
activities with proper preliminary research and testing. Simulation equipment
is used to guide and assist in the performance of productive flight activities.
A three-station radar for tracking and data acquisition is operated to support
the flight activity.

DESCRIPTION:

The Flight Research Center, Edwards, California is 65 air miles northeast
of Los Angeles. The center is located at the north end of Edwards Air Force
Base on 218 acres of land leased from the Air Force. Utilities are provided
by the Air Force on a reimbursable basis. The center is adjacent to Rogers
Dry Lake, a 55 square mile area with a complex of runways varying in length
from 5 to 11 miles.

The physical plant consists of an office-laboratory building with adjoining
shops, a flight maintenance hangar and a calibration hangar, and a high
temperature loads calibration facility. Auxiliary buildings include ware-
houses, an auxiliary power systems building, and a communications building.
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The main station of the three-station radar range operated by the center is
located on the third floor of the office-laboratory building. The total
capital investment as of Jume 30, 1966, was $40,178,000.

SUMMARY OF RESOURCES REQUIREMENTS :

(Dollars in Thousands) |

1966 1967 1968 {
Authorized Permanent Positions,
end of year....... ceerenseenenns .o 603 590 590
Administrative Operations.......... $9,380 $9,485 $9,630
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1968 ESTIMATES

LANGLEY RESEARCH CENTER

MISSION:

The Langley Research Center focuses its capabilities on the advancement of
the aeronautical and space programs of the United States. In this effort, a
broad range of activities are conducted to identify new techmological oppor-
tunities for important progress in flight; to expose and master crit:cal
problems that will confront the attainment of advanced flight objectives; to
provide sound design, construction, and operations guidance for progressive
flight endeavors; and to manage and support the undertaking of major natiomal
flight projects. For this purpose, the center has evolved a highly :ompetent
staff in aerodynamics, fluid physics, flight environments, structures and
materials, dynamic loading, energy conversion, navigation and control, elec-
tronics systems and instrumentation, crew performance and vehicular accowmmodan-
tion, life support, systems integration, and flight operations. Their work
involves the development and use of a unique research complex of advanced
wind tunnel and jet facilities, flight environment and operatiomns simulators,
flight hardware development and evaluation laboratories, experimental aircraft,
free flight models, rocket propelled flight systems, and space vehicles.

The research program in aeronautics is directed to the provision of a
rational technological basis for the successful development and utilization
of practicable supersonic and high subsonic speed transports, high parformance
military aircraft, advanced hypersonic ramjet powered vehicles, and improved
V/STOL aircraft. 1In this endeavor, special emphasis is placed on the refine-
ment of aircraft configurations for increased efficiency and the extension of
performance capabilities; the definition and provision of proper stability and
control for advanced flight operation; the achievement of optimum man/machine
compatibility for maximum mission effectiveness; the specification of critical
aircraft loading conditions and structural dynamic characteristics; fhe pro-
vision of improved aircraft construction technologies especially for the
accommodation of severe aerodynamic heating, corrosive atmospheres, cryogenic
storage, and fatiguing stresses; the establishment of a technical understanding
of the aircraft noise problem and its alleviation; the refinement and config-
uration integration of advanced propulsion systems, including the dewvelopment
of the hypersonic ramjet engine and the hingeless helicopter rotor; fthe
attainment of all weather operational capabilities, particularly in aircraft
terminal areas; and the enhancement of flight safety. Experience gained in
such advanced research also provides an eminent basis for Langley support
of the military services, the FAA, and industry in their progressive aircraft
development efforts, as in the F-111 and the supersonic transport programs.
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The Langley Research Center also executes a broad range of research programs
to provide a rational technological basis for future space developments, and
manages and supports a large number of current space projects. Especially
prominent are its contributions to the knowledge of atmosphere entry aerothermo-
dynamics, heat shielding, and the circumvention of communications 'blackout"
for earth orbital, lunar, and planetary missions; the prediction of the
structural dynamic characteristics of large launch vehicles and spacecraft
landing systems; the establishment of requirements and advanced design concepts
for controlled atmosphere entry and landing spacecraft, reusable launch
systems, manned orbital research laboratories, manned orbital telescopes,
and expandable space structures; the definition and alleviation of space
environment hazards to vehicular systems and materials; the evaluation and
enhancement of the ability of man to work in the space domain, including the
performance of vehicular rendezvous, lunar landing maneuvers, emergency
backup of automated navigation and control systems, and extravehicular opera-
tions in weightless flight and under lunar gravitation; and the generation
of improved technology for long duration life support and electrical power
systems, advanced guidance and stabilization equipment, instrumentation and
communication devices, solid and hybrid propellant rocket motors, and
aerospace materials. Langley also develops wide ranges of crucial technology
for the Apollo and follow-on manned space flight programs, and provides
research and development support for a number of other unmanned spacecraft
and launch vehicle projects. Langley is responsible for management of the
Lunar Orbiter project for detailed photographic surveys of the moon; for
the operation of the Scout launch vehicle in its various national and inter-
national satellite and entry vehicle applications; and for other vehicular
systems and experiments for evaluation of the earth's atmospheric characteristics,
the radiation and micrometeoroid hazards of the earth and moon environments,
the lunar gravitational field, the mechanical properties of the lunar surface,
and the precise interconnection of earth mapping systems, Langley also conducts
an intensive program of research on the design and operation of advanced
planetary exploration spacecraft, and has a8 major role in the development of
the Mars atmosphere probing and landing vehicles and experiments of the Voyager
program,

The depth and scope of these research and development activities should
contribute vitally to the attaimment of national flight aspirations.

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 governmment owned land. The West Area consists
of 750 acres of which 430 acres are owned by NASA and 320 acres are under
permit from the Air Force. The East Area consists of 22 acres under permit
from the 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, 3,276 acres
under permit from other govermment agencies, and 26 acres under lease. The
total acreage owned, under permit, or leased, is 4,184. The total capital
investment as of June 30, 1966, was $299,586,000,
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SUMMARY OF RESOURCES REQUIREMENTS :

(Dollars in Thousands)

1966 1967 1968
Authorized Permanent Positions,
end of year........... ... creieccne 4,233 4,136 4,236
Administrative Operations............ .o $63,529 $63,302 $68,265
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1968 ESTIMATES
LEWIS RESEARCH CENIER
MISSION:

The principle mission of the Lewis Research Center has always been
aircraft and spacecraft propulsion, During World War II, many improvements
were made in reciprocating aircraft engines, engine fuels, superchargers, and
other engine accessories. After the war, all facilities were converted for
research on turbojet engines, and a rocket laboratory was built. The maximum
operating altitude of turbojet engines was greatly increased, pioneer work
was done on afterburners, combustion efficiency and the efficiency of com-
pressors and turbines was improved, and an air cooled turbine blade was
developed. Rocket work proceeded slowly at first, but the feasibility of
using high energy fluorine and hydrogen instead of kerosene as the fuel, was
demonstrated. With the establishment of the NASA, work on ion propulsion and
spacecraft power systems expanded from theoretical studies and bench type
experiments to tests with hardware of practical sizes, and new facilities
were added to develop systems which will power and propel our advanced future
missions,

The center is now concentrating on research and development in the areas
of advanced propulsion and space power generation. This includes work on
turbojet engines for supersonic aircraft, on high energy chemical, nuclear,
and electric rocket engines and research on space power systems for converting
chemical, nuclear, and solar energy into electricity. Basic and applied
research is conducted on materials and metallurgy; cryogenic and liquid metal
heat transfer fluids; pumps and turbines; combustion processes, propellants,
tankage, injectors, chambers, and nozzles; system control dynamics; plasmas
and magnetohydrodynamics; space meteoroid damage and zero gravity effects,

In the space power area, a major effort is concentrated on turboelectric,
thermoelectrical, and thermionic energy conversion systems.

This in-house research provides technical input and direction to the
related development, or contractual, efforts for which Lewis has managerial
responsibility. For example, the Lewis Research Center maintains techmnical
management of NASA contracts on electric propulsion, nuclear and solar
turboelectric space power systems, and liquid hydrogen rocket technology.
In addition, Lewis has the development responsibility for the Atlas-Centaur
and the Atlas-Agena launch vehicles.

Major research tools, or facilities, at the Lewis Research Center (includ-
ing the Plum Brook Station) are designed to simulate various flight conditioms
and range from atmospheric wind tunnels to large space enviromment facilities
(vacuum tanks), A large 60-megawatt thermal reactor is now available for
studying radiation effects on materials and components, simulating various
flux levels associated with spacecraft applications of nuclear energy.
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DESCRIPTION:

The Lewis Research Center occupies two sites. The older one, established
in 1941, is cn the southwest edge of Cleveland, Ohio, and consists of over 90
laboratory buildings, shops, wind tunnels, space environment tanks and other
special facilities, all built for conducting research on advanced propulsion
systems or spacecraft power generating systems. The Cleveland facilities
occupy 364 acres of which about 15 acres are leased from Cleveland. A newer
site, established in 1956, is located south of Sandusky, Ohio, on land
formerly occupied by the Plum Brook Ordnance Works. Known as the Plun Brook
Station, it occupies 6,031 acres, of which 5,981 are owned and 50 are in
easements. There are over 200 buildings on this site, approximately 55 built
by the NASA, the rest by the former tenants. The research programs at Plum
Brook are under the technical direction of persomnel located at Cleveland.
They are conducted at the larger site because of the need for large separation
distances to minimize hazards. A nuclear reactor is used to test components
of nuclear powered propulsion systems; large rockets are operated with fluorine,
hydrogen and other high energy fuels; and turbopumps are developed for cryogenic
propellants. The total capital investment of the Lewis Research Center,
including the: Plum Brook Station, as of June 30, 1966, was $292,229,000.

SUMMARY OF EESOURCES REQUIREMENTS :
(Dollars in Thousands)
1966 1967 1968
- Authorized Permanent Positions,
end of yeaL‘l.‘.-.-.......-....-.... 4,819 4,676 4’676
Administrative Operations....cceee $66,383 $66,283 - 566,996
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ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1968 ESTIMATES

SPACE NUCLEAR PROPULSION OFFICE

MISSION:

The mission of the Space Nuclear Propulsion Office is to provide the
necessary research, design and engineering data, test hardware and general
technology required to develop nuclear rocket systems with power levels,
operating times, restart conditions, and specific impulse values suitable
for advanced space exploration missions, Through the use of nuclear rocket
propulsion, significant performance advantages accrue to such missions as
lunar logistics operations, deep space probing with heavy spacecraft, and
manned exploration of the planets,

The major areas of effort are the research and engineering of the nuclear
reactor, and the development of certain nonnuclear components into a complete
experimental engine system, Because of progress in developing the graphite
solid core reactor, the current emphasis is moving to the engine system phase
which includes development of the nonnuclear components and the integration
with the reactor,

DESCRIPTION:

The nuclear rocket program is a joint AEC-NASA undertaking, To ensure
an integrated program, the Space Nuclear Propulsion Office, established by
an interagency agreement between AEC and NASA, manages all aspects of the
program,

The office consists of a headquarters office located at Germantown,
Maryland; and three field extensions located in Ohio, New Mexico, and Nevada.
At the Nevada location, the Nuclear Rocket Development Station (NRDS) was
established to provide a site for ground static testing of the reactors,
engines, and eventually, vehicles associated with nuclear rocket develop-
ment, The NRDS consists of a 90,000 acre site approximately 90 miles north-

west of Las Vegas, The total capital investment of NASA funded facilities
as of June 30, 1966, was $31,881,000,

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1966 1967 1968
Authorized Permanent Positions, end
of year....OQ...Oﬁﬂ......'.0.....0 117 117 117
Administrative Operations....ecceoe $1,822 $2,039 $2,091

AO 30



ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1968 ESTIMATES

NASA HEADQUARTERS

MISSION:

The missgion of the National Aeronautics and Space Administration Head-
quarters is to plan and provide executive direction for the programs auth-
orized by the Congress, and to implement the national objectives stated in
the National. Aeronautics and Space Act of 1958, as amended. The principal
statutory functions are:

1.

The
the te

The
dir

To conduct research into, and for the solution of, problems of
flight within and outside the earth's atmosphere and to develop,
construct, test, and operate aeronautical and space vehicles
for research purposes.

To conduct activities required for the exploration of space
with manned and unmanned vehicles.

To arrange for participation by the scientific community in
planning scientific measurements and observations to be made
through use of aeronautical and space vehicles, and conduct
or arrange for the conduct of such measurements and observa-
tions,

To provide for the widest practicable and appropriate dissem-
ination of information concerning its activities and the results
thereof.

following offices at Headquarters assist management in carrying out
chnical aspects of this mission:

Office of Manned Space Flight - Responsible for all NASA activities
ectly involving manned space flight missions. Programs include:

Apollo - To provide a broad national capability for manned space

exploration, including earth orbital, lunar orbital, and lunar
surface operations, and to achieve the specific objective of manned
lunar landing and return within this decade;

Apollo Applications - To include the improvement of manned space

operations and hardware technology and the initiation of exterded
use of men for scientific, technological, and applied observations
in space, and to provide a fuller understanding of the abilities
of men, vehicles, and systems to function effectively in the space
environment by extending the flight of existing Apollo/Saturn
equipment; and
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Advanced Missions - To plan a broad program of explorations which will
achieve and maintain a position of space leadership for the United
States., The Office of Manned Space Flight has launch responsibility
for all major manned and unmanned missions utilizing NASA launch
vehicles, This office also has over-all institutional responsibility
for the three installations primarily concerned with the manned space
flight programs, These installations are: the George C, Marshall
Space Flight Center, including Mississippi Test Facility, Michoud
Assembly Facility, and Slidell where a computer facility is located;
the Manned Spacecraft Center, including NASA activities at the White
Sands Test Facility; and the John F, Kennedy Space Center, NASA,
including NASA activities at the Eastern and Western Test Ranges.

The Office of Space Science and Applications - Responsible for NASA
programs involving the automated scientific investigation of the space
environment including the earth, moon, planets, and interplanetary

space utilizing ground-based, airborne, and space techniques such as
sounding rockets, earth satellites, and deep space probes (e.g., Voyager);
for scientific experiments to be conducted by man in space and selection
and training of astronaut-scientists; for the research and development

of space flight applications in such areas as meteorology, communications,
navigation, geodesy, and earth resources surveys, and for the support of
operational systems using these developments; for the development, pro-
curement, and use of light and medium class launch vehicles, such as
Centaur; and for the Sustaining University program,

The Office of Space Science and Applications has an over-all institutional
responsibility for those NASA installations primarily involved in space
science and applications programs. These are the Goddard Space Flight
Center, Wallops Station, the Jet Propulsion Laboratory (a government-
owned facility operated for NASA by the California Institute of Technol-
ogy), and the NASA Pasadena Office, a component field activity.

The Office of Advanced Research and Technology - Responsible for the
planning, direction, execution, evaluation, documentation, and dissem-
ination of the results of all NASA research and technology programs
which are conducted primarily to demonstrate the feasibility of a
concept, structure, component, or system which may have general applica-
tion to the nation's aeronautical and space objectives. This office is
also responsible for coordinating NASA's total program of supporting
research and technology related to carrying out the specific flight
missions in order to avoid unnecessary duplication and to insure an
integrated and balanced agency research program.

In addition, this office has over-all institutional responsibility
for the research centers primarily involved in carrying out NASA's
advanced research programs. These installations are: the Ames
Research Center, the Electronics Research Center, the Flight Research
Center, the Langley Research Center, the Lewis Research Center, and
the Space Nuclear Propulsion Office.
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The Office of Tracking and Data Acquisition - Responsible for the develop-
ment, implementation, and operation of tracking, data acquisition, com-
munications, and data processing facilities, systems, and services
required for NASA flight systems, In addition, the office is responsible
for agency-wide coordination of the management of automatic data process-
ing systems and services,

The component field offices represent NASA in the southwestern area and
provide technical, contractual, and administrative support to NASA centers
and NASA Headquarters for programs and projects located in southern
California and other areas west of Denver, Colorado,

The NASA Office--Downey, located at Downey and Seal Beach, California
provides contract management support for the Apollo command and service
module and the Saturn S-II contracts with North American Aviation, Space
and Information Division,

The Western Support Office, Santa Monica, California provides administra-
tive support including personnel, financial, public, technology utiliza-
tion, facilities, limited technical and other support activities f.o

NASA elements on the West Coast,

The NASA Pasadena Office, Pasadena,California was established May 8, 1966,
as a component field activity of the NASA Headquarters Office of Space
Science and Applications., Staffing was provided by transferring 69
employees from the former Western Operations Office and by absorbing the
NASA Resident Office at JPL., The mission of NaPO is to negotiate and
administer MASA contracts with the California Institute of Technology

for the operation of the Jet Propulsion Laboratory; provide procurement,
contract administration, and financial management services for NASA prime
contracts for Voyager systems that are assigned to JPL; provide patent
and technology utilization services as they relate to prime and sub-
contracts at JPL; and perform such additional procurement, contract
administration and other functions as may be assigned by the Associate
Administrator for Space Science and Applications,

'DESCRIPTION:

The NASA Headquarters is located at 400 Maryland Avenue, S,W,, Washington,
D.C,, and alsoc occupies other buildings in the District of Columbia and
nearby Virginia, Except for space leased in the Reporters Building and a
storage area in Virginia, personnel occupy government-owned buildings, The
Western Support Office is located at 150 Pico Boulevard, Santa Monica,
California, This office occupies a group of leased buildings and there is
no government investment in buildings or land at this location, NASA-O
Downey is located in government-owned facilities at Downey and Seal Beach,
California, The NASA Pasadena Office is physically located at the Jet
Propulsion Laboratory in Pasadena, California.
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SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)
1966 1967 1968

Authorized Permanent Positions, end

of year...'....Q.O..‘............ 2)592 2’611 2,611 ‘
Administrative OperationsS.,cceeeecee $59,877 $63,761  $65,172
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SUMMARY OF APPROPRIATION BUDGET PLANS BY INSTALLATION

(In millions of dollars)

Installation Research and Development Construction of Facilities Administrative Operations _ Total
T 1966 1967 1968 1966 1967 1968 1966 1967 1968 1966 1967 1968
John F. Kennedy Space Center, NASA.... 133.7 228.0 235.6 6.9 35.8 24,9 82.0 92.7 99.6 222.6 356.5 360.1
Manned Spacecraft Center.....veveseess 1,510,6 1,411.6 1,401.9 4.2 9.1 2.4 86.5 95.0 97.6 1,601.3 1,515.7 1,501.9
Marshall Space Flight Center.......... 1,548.1  1,373.1  1,437.4 2.0 - .9 128.4 127.7 126.3 1,678.5 1,500.8 1,564.6
Michoud Assembly Facility........... - - .3 .7 2.0 - - - .3 .7 2.0
Goddard Space Flight Center........... 351.3 375.0 438.5 2.4 .7 6 64.4 7.2 72.2 418,1 446.9 511.3
Wallops StatioN.....esveeeveneoscacone 7.5 7.7 9.3 1.0 .2 .7 9.3 10.0 10.2 17.8 17.9 20.2
Jet Propulsion Laboratory......eeeeees 223.2 213.8 236.6 .9 .3 3.1 - - 224 .1 214.1 239,7
Ames Research Center....ecoeveieescocoes 6l1.6 62.2 68.0 2.7 - 5.4 33.2 33,7 33.9 97.5 95.9 167.3
Electronics Research Center........... 8.7 14.4 22.4 5.0 7.5 6.2 6.4 12.3 19.3 20.1 34.2 47.9
Flight Research Center.....covevseaces 17.7 9.9 25.6 - - - 9.4 9.5 9.6 27.1 19.4 35.2
Langley Research Center.......ceseevss 122.8 92.6 107.6 8.3 6.1 63.5 63.3 68.3 194.6 162.0 175.9
Lewis Research Center.....eevevivessone 251.8 170.2 170.0 .9 16.0 2.1 66.4 66.3 67.0 319.1 252.5 239.1
Space Nuclear Propulsion Office....... 50.4 48,0 39.3 - - - 1.8 2.0 2.1 52.2 50.0 41.4
NASA Headquarters:
HeadquUATLeT S, vuurrnnerontroanvaranns 175.1 152.7 173.2 - - - 56.7 61.9 63.4 231.8 214.6 236.6
Western Support Office......... ... 20.5 15.9 19.1 - - - 3. 1 1.8 23.7 17.8 20.9
Various Locations.....uevvrvvvonninns - - - 19.4 3.6 2.9 - - - 19.4 3.6 2.9
Facility Planning and Design.......... - hd - 4.2 5.0 2.0 - - - 4,2 5.0 3.0
Total Budget Plan............ 4,483.0 4,175.1  4,384.5 58.2 85.0 54,2 611.2 647.5 671.3 5,152.4 4,907.6 5,110.0
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FISCAL YEAR 1968 ESTIMATES

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

(In thousands of dollars)

J. F. KENNEDY

MANNED

MARSHALL

6072 4RY JtT aMES ELECTRONICS FLIGHT LaNGLEY LENLS SPACE VUCLE AR NsA WESTERN
PROGRAM OFFICE TITAL SFACE CEWTER, SFACECRAFY SPACE FLIGHT SFACE FLICHT PRCPUL S1CY WALLUFS RESEARCH RESEARCH RESEARCH RESEARCH RESEARCH FRGPULSION HE ADQUARTERS SUPFORY
NS A CENTER CENTER CENTER ABCRATORY STATION CENTER CENTER CENTER CENTER CENTER QFFICE QFFICE
Office of Manned Space Flight
3,199,507 128,859 1,506,278 1,517,982 1,986 - 200 1,721 - - 2,140 - - 36,631 3,710
3,024,000 224,050 1,407,527 1,354,141 93 - - 125 - - 1,070 - - 36,7% 200
3,069, 200 232,200 1,392,000 1,390,800 100 - - - - - - - - 54,100 -
Qffice of Space Science and
Applications .
1966. . 759,093 4,647 18 8,500 184,181 149,767 2,050 40,414 1,335 5 75,436 183,755 - 100, 201 8,784
1967. 607,100 3,987 - 2,295 173,373 139,675 1,148 41,493 1,715 10 42,607 118,213 - 74,659 7,925
1968.. 694, 600 3,332 5,000 23,820 215,171 154,400 2,173 42,200 1,995 25 49,469 110,233 - 72,417 14,365
Office of Advanced Research
and Technolo
1966..... 288,596 193 3,011 20,010 9,676 20,788 - 19,454 7,325 15,828 43,431 68,023 50,431 22,432 7,99
1967.. 268,150 - 4,040 15,910 10,166 18,344 - 20,531 12,694 8,011 46,460 51,946 47,985 24,324 7,739
1968, urrierecnanncess 318,000 100 4,925 21,942 10,115 21,840 - 25,788 20,375 23,590 56,095 59,770 39,350 29,410 4,700
Office of Tracking and Data
Acquisition
1966.000.nns 231,065 - 1,271 1,627 155,425 52,629 5,300 - - 1,900 1,800 - - 11,113 -
1967, 270,850 - - 800 191,400 55,800 6,600 - - 1,900 2,450 - - 11,900 -
1968......... . 297,700 - - 800 213,100 60,400 7,100 - - 2,000 2,000 - - 12,300 -
Office of Technology Utilization
and Policy Planning
1966. .. 4,750 - - - - - - - - - - - - 4,750 -
1967. . 5,000 - - - - - - - - - - - - 5,000 -
1968, .. 5,000 - - - - - - - - - - - - 5,000 -
Total Budget Plan
1966. - 4,483,011 133,699 1,510,578 1,548,119 351,268 223,184 7,550 61,589 8,660 17,733 122,807 251,778 50,431 175,127 20,488
1967, . [‘,175,1001/ 228,037 1,411,567 1,373,146 375,032 213,819 7,78 62,149 14,409 9,921 92,587 170,159 47,985 152,677 15,864
1968.., 4,384,500— 235,632 1,401,925 1,437,362 438,486 236,640 9,273 67,988 22,370 25,615 107,564 170,003 39,350 173,227 19,065

1/ 1Includes $60 million unobligated balance available to finance new program plan,




ADMINISTRATIVE OPERATIONS
FISCAL YEAR 1968 ESTIMATES

JET PROPULSION LABORATORY

The Jet Propulsion Laboratory (JPL) is a government-owned facility which
is staffed and managed by the California Institute of Technology under con-
tract with NASA. The contract is administered by the NASA Pasadena Office,

which is located at the laboratory, but is organizationally a part of NASA
Headquarters. Both JPL and the NASA Pasadena Office are responsible to the

Associate Administrator for Space Science and Applications.
Personnel and other administrative-type costs as3ociated with the operation
of JPL are funded under the Research and Development appropriatiomn, except for

the lease and purchase of administrative aircraft and passenger motor vehicles.
These costs are included in the Headquarters Administrative Operations budget.

MISSION:

The Jet Propulsion Laboratory (JPL) is engaged in activities associated
with the nation's program of space exploration. This work includes:

1l Lunar and deep space automated scientific missions.
2. Project management of complete spacecraft systems.

3. Tracking, data acquisition, data reduction and analysis required by
lunar and deep space flights.

4. Advanced solid propellant and liquid propellant spacecraft eagines.
5. Advanced spacecraft guidance and control systems.
6. Integration of advanced propulsion systems into spacecraft.

Research snd development programs represent a highly important aspect of
the work of JPL. Extensive research in the space sciences is conducted in
support of flight projects. Advanced development and experimental engineering
investigations are conceived and executed in the areas comprising space flight
technology.

JPL designs and tests flight systems including complete spacecraft and
also provides technical direction to contractor organizations. Certain com-
ponents and spacecraft elements are fabricated, assembled, and tested at JPL.

Space flight operations include the control of flight missions and the

collection and evaluation of data. Spacecraft tracking, as well as acquisi-
tion of data collected by spacecraft, are accomplished through the facilities
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of the Deep Space Network (DSN), with all communications and control centered
at the Space Flight Operations Facility at JPL.

Some of the work at JPL is closely associated with other NASA facilities
and projects. This is particularly true of world-wide tracking facilities of
the Deep Space Network, which supports such projects as the Lunar Orbiter and
Pioneer managed at the Langley and Ames Research Centers respectively,

DESCRIPTION:

The Jet Propulsion Laboratory is located in Pasadena, California,
approximately 20 miles from downtown Los Angeles. Subsidiary facilities are
located at Goldstone, California (tracking and data acquisition), Edwards
Air Force Base in Muroc, California (solid propellant formulation and testing),
and Table Mountain, California (open air testing and astronomy).

At Pasadena, California, ‘the laboratory occupies 171.7 acres of land,
145.9 of which are owned by NASA and 25.8 leased from the city of Pasadena
and conmercial sources. At Goldstone, California, facilities are located on
40 acres of land occupied under permit from the Army. At Edwards Air Force
Base, Muroc, Califormia, facilities are located on 600 acres of land occupied
under permit from the Air Force. The Table Mountain, California, facilities
are located on 10.5 acres of land occupied under permit from the Forest
Service of the Department of Agriculture. The capital investment value as
of June 30, 1966, was $126,612,000.

SUMMARY OF RESOURCES REQUIREMENTS:

(Dollars in Thousands)

1966 1967 1968

Authorized Permanent Positions,
end of year......co0000.e cesesacs oo 4,400 4,650 4,650
Administrative Type Cost....cveveeeenans $63,647 §76,663 $81,355
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FISCAL YEAR 1968 ESTIMATES

CONSOLIDATED STATEMENT

ON THE AERONAUTICS PROGRAM

Even though the funding shown in the NASA Research and Development budget
for the Aeronautics program has increased in FY 1968 by almost 100% over FY
1967, the prozram shown does not totally reflect the level of effort heing con-
ducted. The strong, in-house capability of NASA exemplified by major wind tun-
nel complexes, operational research aircraft, and extensive flight sirwlation
facilities, operated by government personnel, is being utilized in the con-
duct of an aggressive aeronautics support program. The magnitude of fhe
total NASA aeronautics research effort, therefore, must consider the portion
of the Administrative Operations appropriation which supports aeronautics
projects. 1In addition, the cost of related Construction of Facilities
projects should be considered. 1In addition to the above funding, a consid-
erable amount of work performed in other NASA Research and Technology
activities is of indirect or potential benefit to aeronautics. An estimate
of this work is shown below as ''Other NASA Supporting Research and Technology
Applicable to Aeronautics''.

(Dollars in Milllons)

1966 1967 1968
Research and development................... $41.5 $35.9 $66.8
Construction of facilities......... ceeecnas o7 21.0 3.2
Adnministrative operations........ ... 000 38.2 46.5 49.6
Sub-Total....voveeeinnnnnnennn ciaeceaeas . 80.4 103.4 119.6
Other NASA supporting research and
technology applicable to aeronautics..... 30.0 30.0 30.0
Tota]. ................... tee s e oa es e s s s ecnse §11004 _§-1330‘2_ 149 06:
Number of direct personnel engaged in
aeronautics research and development
effort........cc.... Chcetesssectresnaaenen 1,775 2,065 2,147

SA 5



NATIONAL AERONAUTICS AND SPACE AIMINISTRATION
FISCAL YEAR 1968 ESTIMATES

SUPPORT ING RESEARCH AND TECHNOLOGY
(Thousands of dollars)

Fiscal Year Fiscal Year Fiscal Year

1966 1967 1968
OFFICE OF MANNED SPACE FLIGHT.... $31,400 $27,000 $32,000
Apollo supporting development.. 31,400 27,000 32,000
OFF ICE OF SPACE SCIENCE AND
APPLICATIONS..cosevoessns cresns $69,533 $67,980 $75,700
Physics and astronomy.......... 20,594 19,900 19,900
Lunar and planetary exploration 23,000 20,900 20,900
Bioscience....... cesescenctonnan 11,100 11,550 14,300
Space applicationS.....cccouees 10,839 11,630 16,600
Launch vehicle development..... 4,000 4,000 ---
Launch vehicle procurement..... -~ --- 4,000
OFFICE OF ADVANCED RESEARCH AND
TECHNOLOGY . ..ovveesss et osasae $193,278 $185,738 $218,500
Basic research.....c.ciieveennes 22,000 21,465 23,500
Space vehicle systems..... ceean 26,450 26,635 29,000
Electronics systemS..cccovesess 29,848 31,797 39,200
Human factor systemS....ce.cc.. 13,000 14,675 19,500
Nuclear rocketS......... PO 20,644 16,506 16,500
Chemical propulsion............ 32,950 30,138 38,000
AeronauticsS.ceieeeseccscacssnse 10,186 9,582 18,600
Space power and electric pro-
pPulsion systems.....osveeusse 38,200 34,940 34,200
OFFICE OF TRACKING AND DATA
ACQUISITION.....v.uwn et ecsnens $13,800 $13,800 $13,800
GRAND TOTAL. .. vveevvennnennnnnnn. $308,011 $294,518  $340,000
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MATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Automatic Data Processing Equipment
General Statement

The utilization of computers within NASA is increasing, as it is with all
other agencies of the Federal Govermment. In NASA, computers are used primarily
as an essemntial tool for conduct of our research and our missions. As such,
computer applications are intimately involved in all aspects of NASA's
programs. As one of the larger users of computers in the Federal Government,
NASA is continuing to expend an appreciable portion of its budget for this
use. Our missions and programs are becoming more complex, and the require-
ments for accuracy and size of calculations are getting even higher, thus
requiring faster, larger computers. To manage such an effort on an agency-
wide basis is a tremendous task and one that must be approached with caution
in order not to inhibit the application of these devices. It is necessary
to give some explanation of the techniques NASA uses to manage this growing
program, followed by information on requirements, costs and management
planning. i

Figure 1 illustrates the approach that we have taken in managing ADF
resources. In July of 1965, new management procedures for automatic data
processing equipment were issued as NASA Handbook 2410.1. The Handbook
spells out the policies and responsibilities for ADP management down tc the
center level, along with the reporting and controls that are applied at all
levels. The annual planning report, described in Chapter 2 of the Handbook,
provides documentation on requirements, equipment actions, personnel statistics,
facilities, and future trends. This report provides all levels of management
with necessary knowledge of ADP resources and also furnishes a blueprint for
future action. Chapter 3 gives procedures for a formalized acquisition
document that :is prepared on all equipment actions. This document includes
the feasibility studies required by BOB, the procurement methods, the imple-
mentation schedules and costs, and is the formal management document fcr
approval to acquire ADP equipment. Finally, Chapter 4 of the Handbook
specifies guidelines for selection, acquisition and utilization of autcmatic
data processing equipment in NASA. This section lists the various reviews
of utilization that are made, emphasizes the need for competition in procuring
computers, and specifies the reporting that is made by the Centers.

The responsibilities as outlined in the Handbook are reflected in Figure 2.
The Office of rhe Administrator has the final responsibility for policy
and approval of Automatic Data Processing Equipment (ADPE) plans. The
Office of Tracking and Data Acquisition (OTDA) has the responsibility for
recommending ADP plans, coordinating requirements from the various institu-
tional offices, reviewing and coordinating ADP utilization, and cooperzting
with other agencies. The institutional offices, as the regular line maznagement,
have the responsibility of reviewing and approving ADP requirements from
their Centers, budgeting for approved ADP plans and, of course, managing
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their ADP resources. The field installations have responsibilities for
determining their requirements, acquiring approved equipment, establishing
local control procedures for utilization, and preparing and submitting
reports as specified.

In preparing these procedures, it was recognized that computers are being
utilized in many different ways. The main use has been in the major computa-
tional facilities of NASA Centers. However, computers are being used
increasingly for other purposes. This use is concerned with control of
physical systems, which has only become economical as equipment costs have
been reduced. Some examples are the real time telemetry processing computers,
process control computers, and the automatic checkout computers. Accordingly,
management procedures were divided into two major categories.

Figure 3 is an explanation of these categories. Category A covers the
commonly known, general purpose computational facilities that include the
large centralized facilities within NASA. The right side of Figure 3 lists
the Category B, or special purpose uses of computers which are an integral
control element of an overall system and cannot easily be utilized by any
other user. For Category A equipments, the objective is to get optimum
utilization and this is where major management effort is concentrated. There-
fore, the Category A equipment is centrally managed and acquisitions require
approval at the Administrator's level. For Category B, where equipments
cannot be separated from the overall systems in which they are installed,
the level of documentation and reporting that is necessary for Category A is
not required. This equipment is categorized at the OTDA level, but after
categorization action, all management, including procurement, is the respon-
sibility of the program offices. However, the Category B inventory must be
reported in the Annual Plan each year and OTDA must be notified if there is
a change in use of the equipment so that categorization can be reconsidered.

In order to break down our requirements into meaningful use types, five
areas have been identified in the Category A equipments and six within the
Category B as shown in Figure 4, For Category A, these are: (a) mission
control, which includes not only the active mission control centers but
also the mission analysis that supports these centers; (b) the scientific
and engineering area, which includes all the research calculations, engineer=-
ing computations and detailed analysis of scientific data; (c) the data
reduction area which includes the processing necessary to get data into a
usable form for the experimenter but does not include the detailed analysis
which is included in the scientific and engineering area; (d) the administra-
tive areas which covers both business data processing and engineering support
data processing, such as master configuration lists for our large systems;
and finally (e) the simulation area, which covers that part of digital data
processing that actually replaces analog simulation functions. Simulation
of entire networks for mission control purposes has been included in the
mission control figures. On the Category B side, the requirements are listed
by major overall systems in which computers are utilized. These include the
tracking networks, the automatic checkout function, mission control support,
test data acquisition systems and communications processors.
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As shown above, the management of Category A and B computers differs
considerably. Therefore, it is necessary to discuss their requirements
separately. Since Category A equipments represent the general purpose
facilities in NASA and the larger share of costs, these will be discussed
first.

ADP Requirements

Category A

Figure 5 shows the overall Category A requirements for FY 1965-68, hroken
down into the various application areas that were explained previously.
FY 1965 and 1966 are actual figures while FY 1967 and 1968 are projections.
The figures are given as percentages of the 1965 workload. The charts give
an appreciation of the growth in workload that has been encountered during
this period. It can be seen that NASA's requirements for ADP are beginning
to indicate a slowdown in rate of increase. Primarily, this slowdown can be
attributed to the actual program oriented functions nearing operational
readiness. For example, mission control had a very rapid buildup in order
to acquire a capability for Gemini, Apollo, and the Deep Space projects.
However, with the completion of Gemini and expected completion of the Surveyor
and Oribter projects, 1968 mission control requirements are expected to level
off. Although data reduction requirements have increased, improvements in
equipment and techniques permit greater amounts of data to be handled for a
given period of computer utilization. As a result computer utilization for
data reduction is leveling off.

The only major increase in our requirements for 1968 is for scientific
and engineering calculations. This increase in workload is attributable to
these factors:

1. Increasing knowledge of the techniques for mathematical analysis and
computation.

2. Increasing experience of the scientific community in the use of ADP.

3. A large amount of scientific data available for analysis and possible
application to future programs.

4, The formulation of highly complex mathematical models for design,
research, simulation, etc.

5. The increased capability of the newer machines to process very large

mathematical calculations, thus opening many fields for research not feasible
before.
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The use of computers for simulation is increasing but at the present time
is primarily involved with combinations 6f analog and digital computers.
NASA feels, however, that digital computers will be utilized more and more
in place of analog computers and is sponsoring some research in this effort.
In the business applications area, NASA is experiencing a constant steady
growth and will continue to do so for some time. It is becoming increasingly
important to our managers to have proper management information techniques
available for their use. In addition, the increased complexity of our
spacecraft and vehicles has imposed a heavy workload for configuration control.

Category B

Figure 6 shows the computer requirements for the Category B uses within
NASA. These are broken out into the various application areas, as explained
earlier. It must be mentioned here that the scale for this chart is in
dollars. We have found it impossible to assign capacity as a measure, since
these computers are totally imbedded in the implementation systems. It is
evident that we are indeed slowing down in application of computers for
these types of uses. This is occasioned by the nearly complete implementation
of many of our instrumentation facilities. In FY 1968 our tracking networks
will be heavily operational and there will be few additional requirements
that must be met, although there may be some capacity increases by addition
of peripherals and/or memory to existing computers. In fact, all the systems
except for test data acquisition and the miscellaneous category will be opera-
tional by 1968 so that major expansions will not be required. This does not
mean that there will not be many new applications but the overall dollar
cost will be small since the majority of the computers utilized for Category
B are small computers with a low cost.

Overall ADP Funding

Automatic Data Processing Equipment (ADPE) is such an integral part of
NASA's mission that it is found in all elements of our projects and operations.
Because of this, ADPE costs are being funded from all three sources of appro-
priations in NASA. A one line summary of total hardware costs is shewn for
reference purposes (in thousands):

FY 1966 FY 1967 FY 1968
ADPE Costs.oonco.oo.-.vooooooo. $80,570 $79,717 $73’902

In Figures 7, 8, and 9 these same costs are shown first by appropriations,
second by category, and finally by lease, purchase and maintenace. As shown,
although there are variations within appropriations, overall costs are tending
to remain fairly stable over the.three years with small declines in FY 1967
and FY 1968. It should be noted that the rise in maintenance costs is caused
by our growing capital investment in computers. 1In our capital investment
program, we have phase-funded major procurements through the AO appropriation
by exercising options in subsequent years as the equipment becomes available.

SA 12



This means that for subsequent years we will have continuing investmerts
in third generation systems.

The requirements for ADP in NASA have been discussed and the growth
picture was shown by Figures 5 and 6. Although our requirements have
steadily increased we now have trends showing leveling off in 1968. NASA
believes that accommodating the large increase in ADP requirements shcwn on
Figures 5 and 6 without drastic changes in overall ADPE costs is a major
accomplishment and the following factors enabled us to achieve this success:

1. The large procurements in FY 1965.

2. The improved cost-per~computation ratio of the newer ADP systems.

3. Centralization of major computational facilities at the Field Centers,
thus eliminating many computers with low economic payoff.

4, Better management at the Field Centers that results in higher utiliza-
tion of our capabilities.

5. Increased sharing of both equipment and software.

SA 13
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Summary of Automatic Data Processing Requirements

FY 1966 - FY 1968

(In Thousands of Dollars)

FY 1966 FY 1967 FY 1968

Ames Research Center 2,961 4,000 3,448
Electronics Research Center 45 436 1,998
Flight Research Center 281 107 371
Goddard Space Flight Center 15,377 19,312 18,094
Headquarters 278 203 159
Jet Propulsion Laboratory 8,200 12,725 10,548
Kennedy Space Center 5,209 2,080 4,045
Langley Research Center 8,388 6,435 8,494
Lewis Research Center 2,552 278 206
Manned Spacecraft Center 25,782 23,064 16,169
Marshall Space Flight Center 10,734 10,230 9,80¢&
Space Nuclear Propulsion Office 168 360 360
wWallops Station 595 487 ___ 202z
Total 80,570 19,717  13.90¢
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Analysis of Automatic Data Processing Equipment
FY 1966 - Summary (Categories A & B)
(In Thousands of Dollars)
Purchase Lease Maintenance Jotal
Research and Development

Ames Research Center 340 62 79 481
Electronics Research Center ——- —-- - ——-
Flight Research Center 161 3 20 184
Goddard Space Flight Center 7,534 16 1,184 8,734
Headquarters - c-- ——- -
Jet Propulsion Laboratory 4,848 2,751 601 8,200
Kennedy Space Center 136 385 60 581
Langley Research Center - 27 - 27
Lewis Research Center ———- ——- ——- ——-
Manned Spacecraft Center 6,815 13,123 179 20,117
Marshall Space Flight Center 1,136 5,247 24 6,407
Space Nuclear Propulsion Office === 168 —-- 168
Wallops Station 509 g .= 209
Total, R&D 21.479 21,782 2,147 45,408
nistrative ations
Ames Research Center 874 1,575 31 2,480
Electronics Research Center 27 15 3 45
Flight Research Center 2 72 ., 23 97
Goddard Space Flight Center 161 5,160 114 5,435
Headquarters 165 90 23 278
Jet Propulsion Laboratory ——- —-- -—- c=-
Kennedy Space Center 1 947 —-- 948
Langley Research Center 5,460 2,849 52 8,361
Lewis Research Center 2,163 321 68 2,552
Manned Spacecraft Center 403 4,974 288 5,665
Marshall Space Flight Center 33 3,898 396 4,327
Space Nuclear Propulsion Office ——- - - ==
Wallops Station e 63 23 86
Total, AO 9,289 19,964 1,021 30,274
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FY 1966 Summary (Categories A & B) Cont'd

urchase lLease in nce Total
Construction of Facilities
Ames Research Center = - = -
Electronics Research Center —-- - == -
Flight Research Center o= b ——- e
Goddard Space Flight Center 1,208 - .—- 1,208
Headquarteis - fale —-- Dkt
Jet Propulsion Laboratory —-- - - ——-
Kennedy Space Center 3,680 -—- .- 3,680
Langley Research Center - e - ——-
Lewis Research Center - bl ——- ~e=
Manned Spacecraft Center —-- .- -—- ~==
Marshall Space Flight Center ——- == - ==
Space Nuclear Propulsion Office - —-- --- -
Wallops Station dadd === === ===
Total, CoF 4,888 --- -——- 4,888
SUMMARY ALL APPROPRIATIONS

Ames Research Center 1,214 1,637 110 2,961
Electronics Research Center 27 15 3 45
Flight Research Center 163 75 43 281
Goddard Space Flight Center 8,903 5,176 1,298 15,377
Headquarters 165 90 23 278
Jet Propulsion Laboratory . 4,848 2,751 601 8,200
Kefinedy Space Center 3,817 1,332 60 5,209
Langley Research Center 5,460 2,876 52 8,388
Lewis Research Center 2,163 321 68 2,552
Manned Spacecraft Center 7,218 18,097 467 25,782
Marshall Space Flight Center 1,169 9,145 420 10,734
Space Nuclear Propulsion Office .- 168 - 168
Wallops Station 509 63 23 595

Total 32,656 41,746 3,168 80,570
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Analysis of Automatic Data Processing Equipment
FY 1967 - Summary (Categories A & B)
(In Thousands of Dollars)
Buxchase Lease Maintenance Jotal
Research_and Development

Ames Research Center 2,196 107 107 2,410
Electronics Research Center 165 - .- 165
Flight Research Center —--- 48 36 84
Goddard Space Flight Center 11,077 16 1,997 13,090
Headquarters —-— - - ——-
Jet Propulsion Laboratory 5,972 5,762 991 12,725
Kennedy Space Center - 450 300 750
Langley Research Center 260 152 2 414
Lewis Research Center —— ——- 3 3
Manned Spacecraft Center 2,150 15,798 232 18,180
Marshall Space Flight Center -=-=- 5,878 58 5,936
Space Nuclear Propulsion Office - 360 -—- 360
Wallops Station 369 11 71 457

Total, R&D 22,189 28,582 3,803 54,574

Administrative Operations

Ames Research Center - 1,536 54 1,590
Electronics Research Center 35 236 - 271
Flight Research Center 4 - 19 23
Goddard Space Flight Center ~-=- 5,987 235 6,222
Headquarters ——- 175 28 203
Jet Propulsion Laboratory - .- —=- -
Kennedy Space Center - 1,330 --= 1,330
Langley Research Center 2,835 2,603 223 5,661
Lewis Research Center .- 184 91 275
Manned Spacecraft Center === 4,397 487 4,884
Marshall Space Flight Center 28 3,864 402 4,294
Space Nuclear Propulsion Office == ~—- == ——
Wallops Station === 30 === 30

Total, AO 2,902 20,342 1,539 24,783
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FY 1967 Summary (Categories A & B) Cont'd

Purchase Lease Maintenance Totagl

Construction of Facilities

Ames Research Center - —— —— ——-
Electronics Research Center ——- ——- -——— -
Flight Research Center —m- -—— ——= -~
Goddard Space Flight Center - ——- -——- ——-
Headquarters - - -—— -
Jet Propulsion Laboratory - —m- ana -—a
Kennedy Space Center ——- -—- PR ~e
Langley Research Center 360 - -—- 360
Lewis Research Center - ——- R com
Manned Spacecraft Center ——- - ——— ——-
Marshall Space Flight Center -—- -—- - -
Space Nuclear Propulsion Office “e- --- -—- -
Wallops Station = === -_— -

Total, CoF 360 -—— ——- 350

SUMMARY ALL AFPROPRIATIONS

Ames Research Center 2,196 1,643 161 4,000
Electronics Research Center 200 236 -——- 436
Flight Research Center 4 48 55 107
Goddard Space Flight Center 11,077 6,003 2,232 19,312
Headquarters -—- 175 28 203
Jet Propulsion Laboratory 5,972 5,762 991 12,725
Kennedy Space Center .- 1,780 300 2,080
Langley Rescarch Center 3,455 2,755 225 6,435
Lewis Research Center --- 184 94 278
Manned Spacecraft Center 2,150 20,195 719 23,064
Marshall Space Flight Center 28 9,742 460 10,230
Space Nuclear Propulsion Office -—- 360 ——- 260
Wallops Station 369 41 17 487

Total 25,451 48,924 2342 18,717
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Analysis of Automatic Data Processing Equipment
FY 1968 - Summary (Categories A & B)

(In Thousands of Dollars)

Purchagse Lease Maintenance Total

eaxrch and lo

Ames Research Center 1,450 38 160 1,648
Electronics Research Center 400 === alald 400
Flight Research Center 250 56 41 347
Goddard Space Flight Center 7,608 16 2,844 10,468
Headquarters —-- - ke -
Jet Propulsion Laboratory 3,138 6,221 1,189 10,548
Kennedy Space Center 2,048 214 441 2,703
Langley Research Center - 152 13 165
Lewis Research Center ‘ —-- ——- 12 12
Manned Spacecraft Center 300 10,940 132 11,372
Marshall Space Flight Center -== 5,450 75 5,525
Space Nuclear Propulsion Office S 360 wo= 360
Wallops Station == 80 82 162

Total, R&D 15,194 23,527 4,989 43,710

Administrative Operations

Ames Research Center - 1,744 56 1,800
Electronics Research Center 645 908 45 1,598
Flight Research Center 5 -=- 19 24
Goddard Space Flight Center === 7,282 344 7,626
Headquarters - 131 28 159
Jet Propulsion Laboratory === -——- —-- ==
Kennedy Space Center === 1,342 == 1,342
Langley Research Center 4,627 3,300 402 8,329
Lewis Research Center - 77 117 194
Manned Spacecraft Center === 4,337 460 4,797
Marshall Space Flight Center 26 3,855 402 4,283
Space Nuclear Propulsion Office == - - ~—--
Wallops Station m== 40 === 40

Total, AO 5,303 23,016 1,873 30,192
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FY 1968 Summary (Categories A & B) Cont‘'d
Purchase Lease Maintenance Total

Construction of Facilities

Ames Research Center ——- ——— ——- -
Electronics Research Center ——- ——— -——- -
Flight Research Center e ——- _——- an=
Goddard Space Flight Center ~—- ——— - -——-
Headquarters ——- ——— - —n-
Jet Propulsion Laboratory - - -——— -n-
Kennedy Space Center - - ——— -
Langley Research Center ) -——- .a- .-
Lewis Resesarch Center ——- cmw - ——
Manned Spacecraft Center ——- ——- -~ ————
Marshall Space Flight Center --- ~—- ——- e
Space Nuclear Propulsion Office ——- ——- ——- -—
Wallops Station === === == ==

Total, CoF - ——- P -

SUMMARY ALL APPROPRIATIONS

Ames Research Center 1,450 1,782 216 3,448
Electronics Research Center 1,045 908 45 1,498
Flight Research Center 255 56 60 371
Goddard Space Flight Center 7,608 7,298 3,188 18,094
Headquarters e~ 131 28 159
Jet Propulsion Labozatory 3,138 6,221 1,189 10,5548
Kennedy Space Center 2,048 1,556 441 4,045
Langley Research Center 4,627 3,452 415 8,494
Lewis Research Center - 77 129 206
Manned Spacecraft Center 300 15,277 592 16,169
Marshall Space Flight Center 26 9,305 477 9,308
Space Nuclear Propulsion Office n—- 360 ——- 360
Wallops Station —— 120 82 202

Total 20,497 46,543 6,862 73,302
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Analysis of Automatic Data Processing Equipment
FY 1966 Category A (General Purpose Use)

(In Thousands of Dollars)

Purchase Lease Maintenance Total

Research and Development

Ames Research Center -——- 53 6 59
Electronics Research Center -—-- - - ———
Flight Research Center - -——— -~—— -

Goddard Space Flight Center 59 - 304 363
Headquarters --- .- -——— ---
Jet Propulsion Laboratory 161 2,641 402 3,204
Kennedy Space Center 136 385 60 581
Langley Research Center -—- 27 -——- 27
Lewis Research Center --- --- --- “—-
Manned Spacecraft Center 13 11,335 --- 11,348
Marshall Space Flight Center 1,136 5,020 19 6,175
Space Nuclear Propulsion Office - 168 - 168
Wallops Station 334 --- === 334

Total, R&D 1,839 19,629 791 22,259

Administrative Operations

Ames Research Center 874 1,575 31 2,480
Electronics Research Center 27 15 3 45
Flight Research Center 2 72 23 97
Goddard Space Flight Center 161 4,502 86 4,749
Headquarters 165 90 23 278
Jet Propulsion Laboratory --- c-- --- ~--
Kennedy Space Center 1 947 = 948
Langley Research Center 5,460 2,849 52 8,361
Lewis Research Center 2,163 321 68 2,552
Manned Spacecraft Center 403 4,974 288 5,665
Marshall Space Flight Center 33 3,898 396 4,327
Space Nuclear Propulsion Office .-~ --- --- -———
Wallops Station --- 63 23 86

Total, AO 9,289 19,306 993 29,588
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FY 1966 Category A (General Purpose Use) Cont'‘'d

Purchase Lease Maintenance Total

Construction of Facilities

Ames Research Center - “-- - ———-
Electronics Research Center ——- .- --- R
Flight Research Center _——— - -—- ———
Goddard Space Flight Center -——- -- --- -
Headquarters --- -——— .- ———
Jet Propulsion Laboratory --- --- --- -
Kennedy Space Center 3,680 --- -—- 3,680
Langley Research Center --- - - _——-
Lewis Research Center -—- - -- R
Manned Spacecraft Center C-——- - -——- ———
Marshall Space Flight Center - - - ——
Space Nuclear Propulsion Office --- --- - ——-
Wallops Station - - --= -

Total, CoF 3,680 -—-- --- 3,680

SUMMARY ALL APPROPRIATIONS

Ames Research Center 874 1,628 37 2,53%
Electronics Research Center 27 15 3 45
Flight Research Center 2 72 23 97
Goddard Space Flight Center 220 4,502 390 5,112
Headquarters 165 90 23 278
Jet Propulsion Laboratory 161 2,641 402 3,204
Kennedy Space Center 3,817 1,332 60 5,209
Langley Research Center 5,460 2,876 52 8,388
Lewis Research Center 2,163 321 68 2,552
Manned Spacecraft Center 416 16,309 288 17,013
Marshall Space Flight Center 1,169 8,918 415 10,502
Space Nuclear Propulsion Office --- 168 - 168
Wallops Station 334 63 23 420

Total 14,808 38,935 1,784 55,527




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Analysis of Automatic Data Processing Equipment
FY 1967 Category A (General Purpose Use)

(In Thousands of Dollars)

Burchase Lease Maintenance Total

Research and Development

Ames Research Center 51 10 14 75
Electronics Research Center ——- --- - -
Flight Research Center ——- - ekl ==
Goddard Space Flight Center 897 - 354 1,251
Headquarters - -— ——- ——-
Jet Propulsion Laboratory 380 5,162 514 6,056
Kennedy Space Center —— 450 300 750
Langley Research Center -—- 152 - 152
Lewis Research Center - -——- - -
Manned Spacecraft Center --= 12,973 - 12,973
Marshall Space Flight Center === 5,606 52 5,658
Space Nuclear Propulsion Office - 360 ——- 360
Wallops Station 29 11 15 145

Total, R&D 1,387 24,724 1,309 27,420

Administrati Operations

Ames Research Center - 1,536 54 1,590
Electronics Research Center 35 236 ——- 271
Flight Research Center 4 - 19 23
Goddard Space Flight Center -=~ 5,363 208 5,571
Headquarters ~—- 175 28 203
Jet Propulsion Laboratory - - - -
Kennedy Space Center - 1,330 -—- 1,330
Langley Research Center 2,835 2,603 223 5,661
Lewis Research Center -—- 184 91 275
Manned Spacecraft Center === 4,397 487 4,884
Marshall Space Flight Center 28 3,864 402 4,294
Space Nuclear Propulsion Office - o=- —-- -—-
Wallops Station === 30 === 30

Total, AO 2,902 19,718 1,512 24,132
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FY 1967 Category A (General Purpose Use) Cont'd

Burchase Lease Maintenance Jotal
Construction of Facilitjes

Ames Research Center ——- ~—- - -
Electronics Research Center == -——— ——- e
Flight Research Center - .- ——- wa-
Goddard Space Flight Center - ~—- —- wesm
Headquarters - —— ——- e
Jet Propulsion Laboratory e -—— -——- oo
Kennedy Space Center - ——- -m- wew
Langley Research Center - O ana -
Lewis Research Center ) —— ——— e
Manned Spacecraft Center .-~ —— - .
Marshall Space Flight Center -——- -——- ——- we-
Space Nuclear Propulsion Office - e ——— -
Wallops Station -——— ——— —— -

Total, CoF -——— -——— - -

SUMMARY ALL APPROPRIATIONS

Ames Research Center 51 1,546 68 1,565
Electronics Research Center 35 236 - 271
Flight Research Center 4 --- 19 23
Goddard Space Flight Center 897 5,363 562 6,322
Headquarters - 175 28 203
Jet Propulsion Laboratory 380 5,162 514 6,056
Kennedy Space Center - 1,780 300 2,080
Langley Research Center 2,835 2,755 223 5,313
Lewis Research Center - 184 91 275
Manned Spacecraft Center === 17,370 487 17,357
Marshall Space Flight Center 28 9,470 454 9,352
Space Nuclear Propulsion Office - 360 - 360
Wallops Station 259 41 5 175

Total 4,289 44,442 2,821 51,552
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Analysis of Automatic Data Processing Equipment
FY 1968 Category A (General Purpose Use)

(In Thousands of Dollars)

Purchase Lease Maintenance Total

ea and elopment

Ames Research Center -——- - 16 16
Electronics Research Center - ——- se- -
Flight Research Center - - - -—-
Goddard Space Flight Center 3,000 --= 412 3,412
Headquarters ——- -—- ——- -
Jet Propulsion Laboratory ~=~ 5,642 495 6,137
Kennedy Space Center 2,048 214 441 2,703
Langley Research Center adaded 152 -—- 152
Lewis Research Center ——- —-- -— —--
Manned Spacecraft Center === 9,352 ——- 9,352
Marshall Space Flight Center === 5,174 63 5,237
Space Nuclear Propulsion Office - 360 - ~ 360
Wallops Station = 80 80 160

Total, R&D 5,048 20,974 1,507 27,529

Adminjstrative Operations

Ames Research Center ~== 1,744 56 1,800
Electronics Research Center 645 908 45 1,598
Flight Research Center 5 .- 19 24
Goddard Space Flight Center -=-- 6,830 316 7,146
Headquarters ——- 131 28 159
Jet Propulsion Laboratory ——- ——- ——- -
Kennedy Space Center === 1,342 ——- 1,342
Langley Research Center 4,627 3,300 402 8,329
Lewis Research Center —— 77 117 194
Manned Spacecraft Center === 4,337 460 4,797
Marshall Space Flight Center 26 3,855 402 4,283
Space Nuclear Propulsion Office -—- -— - —--
Wallops Station = 40 b 40

Total, AO 5,303 22,564 1,845 29,712
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FY 1968 Categorvy A (General Purpose Use) Cont'd

Purchase Lease Maintepance Total
Construction of Facilities

Ames Research Center ——- - .= o
Electronics Research Center ——- - —— -
Flight Research Center -— —— —— -
Goddard Space Flight Center .= - .e- oo
Headquarters it - ——- -
Jet Propulsion Laboratory - == - -
Kennedy Space Center ——- o=- - =
Langley Research Center - -—- ——- -
Lewis Research Center bkt - - iy
Manned Spacecraft Center - oo —-—- -
Marshall Space Flight Center - -—- -— -
Space Nuclear Propulsion Office - ——- - -
Wallops Station - -—- == s
Total, CoF ——— -— -—- .-
SIMMARY. ALL ARPROPRIATIONS

Ames Research Center === 1,744 72 1,816
Electronics Research Center 645 908 45 1,578
Flight Research Center 5 - 19 24
Goddard Space Flight Center 3,000 6,830 728 10,558
Headquarters - 131 28 159
Jet Propulsion Laboratory === 5,642 495 6,137
Kennedy Space Center 2,048 1,556 441 4,045
Langley Research Center 4,627 3,452 402 8,481
Lewis Rese&rch Center - 77 117 194
Manned Spacecraft Center -=-= 13,689 460 14,149
Marshall Space Flight Center 26 9,029 465 9,520
Space Nuclear Propulsion Office - 360 -—- 360
Wallops Station it 120 80 200
" Total 10 1 43,538 3,352 21,241
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Analysis of Automatic Data Processing Equipment
FY 1966 Category B (Special Purpose Use)
(In Thousands of Dollars)
Purchase Lease Maintenance Total
Research and Development

Ames Research Center 340 9 73 422
Electronics Research Center - ——- - .-
Flight Research Center 161 3 20 184
Goddard Space Flight Center 7,475 16 880 8,371
Headquarters —-- - - el
Jet Propulsion Laboratory 4,687 110 199 4,996
Kennedy Space Center - m—- .- ===
Langley Research Center s=- —-- indaded —--
Lewis Research Center .- ——- - kit
Manned Spacecraft Center 6,802 1,788 179 8,769
Marshall Space Flight Center - 227 5 232
Space Nuclear Propulsion Office se- - —-- ——-
Wallops Station 175 === stnd 175

Total, R&D 19,640 2,153 1,356 23,149

Administrative Operations

Ames Research Center - -—- -—- ——-
Electronics Research Center - --- ——- -—-
Flight Research Center -—- —— -—— -
Goddard Space Flight Center - 658 28 686
Headquarters adnded --- = el
Jet Propulsion Laboratory --- -—- - ——-
Kennedy Space Center -=- .- - .-
Langley Research Center —-- -—- - -—
Lewis Research Center - - - ——
Manned Spacecraft Center - - - ——-
Marshall Space Flight Center ~-- .- - -
Space Nuclear Propulsion Office - - - -
Wallops Station == == ——- ——-

Total, AO ' - 658 28 686
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FY 1966 category B (Special Purpose Use) Cont'd

Purchase Lease Maintenapnce Totsal

Construction of Facilities

Ames Research Center —— -——— —— .
Electronics Research Center ——— -—— ——— —-
Flight Research Center -—- ——— ——— .
Goddard Space Flight Center 1,208 - -~ 1,208
Headquarters ——- S -~ -
Jet Propulsion Laboratory ——- -—— ~—— -——-
Kennedy Space Center - -—- ~—- -
Langley Research Center - -—a —— -n-
Lewis Research Center ——— —~—— e -
Manned Spacecraft Center ——- - - -
Marshall Space Flight Center - -——- ——- -r-
Space Nuclear Propulsion Office —— ——- -——- -
Wallops Station -—— ce- -——- -

Total, CoF 1,208 - ——- 1,208

SUMMARY ALL APPROPRIATIONS

Ames Research Center 340 9 73 422
Electronics Research Center - -=- —= ==
Flight Research Center 161 3 20 184
Goddard Space Flight Center 8,683 674 908 10,265
Headquarters -=- - - -=-
Jet Propulsion Laboratory 4,687 110 199 4,996
Kennedy Space Center e m—— - g
Langley Resedarch Center ——- === .- .-
Lewis Research Center nadd o= itk -
Manned Spacecraft Center 6,802 1,788 179 8,769
Marshall Space Flight Center - 227 5 232
Space Nuclear Propulsion Office - - ke -
Wallops Station 175 hoduind === 115

Total 20,848 2,811 1,384 25,043
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Analysis of Automatic Data Processing Equipment
FY 1967 Category B (Special Purpose Use)

(In Thousands of Dollars)

Purchase Lease Maintenance Total

esearch and elopment
Ames Research Center 2,145 97 93 2,335
Electronics Research Center 165 ——- -—- 165
Flight Research Center == 48 36 84
Goddard Space Flight Center 10,180 16 1,643 11,839
Headquarters .- -—- - ——-
Jet Propulsion Laboratory 5,592 600 477 6,669
Kennedy Space Center -—- - .=- -—-
Langley Research Center : 260 - 2 262
Lewis Research Center ~=- - 3 3
Manned Spacecraft Center 2,150 2,825 232 5,207
Marshall Space Flight Center -——- 272 6 278
Space Nuclear Propulsion Office - —=- ——- -
Wallops Station 310 === 2 312
Total, R&D 20,802 3,858 2,494 27,154
Administrative Operations
Ames Research Center --- | ==- ——- -
Electronics Research Center --- So- - -
Flight Research Center -—- - - -—-
Goddard Space Flight Center -—- 624 27 651
Headquarters == ——- e ~--
Jet Propulsion Laboratory we- .- —=- ——-
Kennedy Space Center -—- —-- == -
Langley Research Center --- == e ——-
Lewis Research Center —-- —-- o= Ll
Manned Spacecraft Center .- --- add -
Marshall Space Flight Center --- --- ——- ==
Space Nuclear Propulsion Office --- - ~-= -—-
Wallops Station -=- --- -—- -—-
Total, AO .== 624 27 651
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FY 1967 Category B (Special Purpose Use) Cont'd

Purchase [Lease Maintepance Jotal

Construction of Facilities

Ames Research Center - -——- ——- wam
Electronics Research Center c—- ——- -—— -
Flight Research Center e ——- -——- ——
Goddard Space Flight Center —— -——- ——- -
Headquarters ——- c—- - -
Jet Propulsion Laboratory ——- --- .- m—-
Kennedy Space Center ——- -—— . -
Langley Research Center 360 - -—- 360
Lewis Research Center - —— . a-
Manned Spacecraft Center -—- ——- ~— —-
Marshall Space Flight Center --- -—- .- "—-
Space Nuclear Propulsion Office —— -——— ——— -
Wallops Station ——- —— -ne S

Total, CoF 360 o= - 360

SUMMARY ALL APPROPRIATIONS

Ames Research Center 2,145 97 93 2,335
Electronics Research Center 165 - ~—- L65
Flight Research Center -—-- 48 36 84
Goddard Space Flight Center 10,180 640 1,670 12,490
Headquarters o= ——- m-- -
Jet Propulsion Laboratory 5,592 600 477 6,569
Kennedy Space Center - - - -
Langley Research Center 620 —-- 2 522
Lewis Research Center == -— 3 3
Manned Spacecraft Center 2,150 2,825 232 5,207
Marshall Space Flight Center - 272 6 278
Space Nuclear Propulsion Office = -— -—- -
Wallops Station 310 --- 2 312

Total 21,162 4,482 2,521 28,165
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Analysis of Automatic Data Processing Equipment
FY 1968 Category B (Special Purpose Use)
(In Thousands of Dollars)
Purchase [ILease Maintenance Total
Research and Development

Ames Research Center 1,450 38 144 1,632
Electronics Research Center 400 ——- - 400
Flight Research Center 250 56 41 347
Goddard Space Flight Center 4,608 16 2,432 7,056
Headquarters - - - -
Jet Propulsion Laboratory 3,138 579 694 4,411
Kennedy Space Center Se=- - s-- ladaded
Langley Research Center ——- —-- 13 13
Lewis Research Center ——- --- 12 12
Manned Spacecraft Center 300 1,588 132 2,020
Marshall Space Flight Center - 276 12 288
Space Nuclear Propulsion Office == - c=- e
Wallops Station === === 2 2

Total, R&D 10,146 2,553 3,482 16,181

A trative Operatio

Ames Research Center el ~e- —— -
Electronics Research Center - - - el
Flight Research Center - --- —— —-—-
Goddard Space Flight Center - 452 28 480
Headquarters ——- - - —--
Jet Propulsion Laboratory ~—- - ~—- -
Kennedy Space Center ——- - == -
Langley Research Center - == - ——-
Lewis Research Center ——- -—— e -—-
Manned Spacecraft Center == ——- -—- —--
Marshall Space Flight Center ——— -——- - ——-
Space Nuclear Propulsion Office - o= - -
Wallops Station ——- ——- ——- ——

Total, AO - 452 28 480
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FY 1968 Categocry B (Special Purpose Use) Cont'd

Purchase Lease Maintenance ‘[otal

Construction of Facilities

Ames Research Center -— -—- --- .--
Electronics Research Center --- -=- - ===
Flight Research Center == —e= == -
Goddard Space Flight Center - -—- - -
Headquarters - o= - -=-
Jet Propulsion Laboratory -— -=- - ==
Kennedy Space (Center -—- ik bl -
Langley Research Center == === - ---
Lewis Research Center -—- —-- - -
Manned Spacecraft Center -—- .- -—- -—-
Marshall Space Flight Center —-- --- —-—- -=-
Space Nuclear Fropulsion Office --- - .= ---
Wallops Station -—= - === ——=

Total, CoF —=- o= ——- -=-

SUMMARY ALL AFPROPRIATIONS

Ames Research Center 1,450 38 144 1,632
Electronics Research Center 400 - b 400
Flight Research Center 250 56 41 347
Goddard Space Flight Center 4,608 468 2,460 7,536
Headquarters ——- - - -
Jet Propulsion Laboratory 3,138 579 694 4,411
Kennedy Space Center === - -—- ===
Langley Research Center -—- - 13 13
Lewis Research Center --- -——- 12 12
Manned Spacecraft Center 300 1,588 132 2,020
Marshall Space Flight Center - 276 12 288
Space Nuclea1 Propulsion Office il -—- - ==
Wallops Statiom -=- tades 2 _ 2

Total 10,146 3,005 3,510 16,661
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Inventory of Computers

EXPLANATORY NOTE

This year's tabulations of computer inventories as of 6/30/66 and 6/30/67
reflect totals somewhat higher than those shown in last year's submission
for these dates. Differences are accounted for primarily by the following
factors: (1) In the previous submission a direct coupled system containing
more than one computer was counted as a single computing system; this year,
to assure that all main frames are reflected in the inventory, each in-
dividual computer is counted regardless of its position in a larger system.
(2) Excluded from the inventory last year were a number of small computers
used exclusively for checking out spacecraft systems at contractor operated
facilities. These computers have been identified and are included in this
submission.

DEF INITIONS

Large refers to computers costing $1,500,001 or more,
Medium $450,001 to $1,500,000,

Small $450,000 or less.

Purchase refers to equipment that is owned,
Lease to equipment leased and

P/L denotes a combination of components, some owned, some leased.

SA 42



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Category A (General Purpose)

6/30/66 Purchase
lLease
F/L
Total

6/30/67 Purchase
lease
P/L
Tctal

6/30/68 Purchase
Lease
F/L
Total

Category B (Special Purpose)

6/30/66 Purchase
Lease
P/L
Total

6/30/67 Purchase
lease
P/L
Total

6/30/68 Purchase
Lease
P/L
Total

Summary (Cat.egories

A and_B)

6/30/66 Purchase
Lease
P/L
Total

6/30/67 Purchase
Lease
P/L
Total

6/30/68 Purchase
Lease
P/L
Total

Large
7
22

21
50

11
20
25
56

13
19
24
56

End of Year Inventory of Computers
Agency Summary

Medium
7

25

2
41

5
18
10
33

15
26
19
60

16
21
21
58

21
10
19
50

Small
20

56

2
85

20
60
10
90

19
47

A
73

335

10
356

402

13
10
425

414

10
10
434

355

67
19
441

422

73
20
515

433

57
17
507

Total

34
103
332
176

35
93
—4li
179

37
74
32
150

343

12
23
380
413

17
24
456

430

13
24
467

377
115
_64
556
449
115

63
633
467

87

63
617
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

Ames Research Center

Moffett Field, Calif.

Categor General Purpose
6/30/66 Purchase
Lease
P/L
Total

6/30/67 Purchase
Lease
P/L
Total

6/30/68 Purchase
Lease
P/L
Total

Category B (Special Purpose)
6/30/66 Purchase
Lease
P/L
Total

6/30/67 Purchase
Lease
P/L
Total

6/30/68 Purchase
Lease
P/L
Total

Summar Categories A and
6/30/66 Purchase
Lease
P/L
Total

6/30/67 Purchase
Lease
P/L
Total

6/30/68 Purchase
Lease
P/L
Total

Large

Medium

)
'
V-

1o N

1N = N

ol

]
1
=N

=W

1PNy W

ol

18
9

18
14

23

SA 44



Category A (General Purpose)

6/30/66

6/30/67

6/30/68

Category B (Special Purpose)

6/30/66

6/30/67

6/30/68

Summary (Categiories A and B)

6/30/66

6/30/67

6/30/68

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Purchase
Lease
P/L
Total
Purchase
Lease
P/L
Total

Purchase

Lease

P/L
Total

Purchase
Lease
P/L
Total
Purchase
Lease
P/L
Total

End of Year Inventory of Computers

Electronics Research Center
Cambridge, Mass.

Large Medium

[

.bln N Ni

1
1
1

1
]
t VW N

ol
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Yeaf Inventory of Computers

Flight Research Center
Edwards AFB, Calif.

Category A (General Purpose) Laxge Medium Small Total
6/30/66 Purchase -——- 1 ——— 1
Lease -——- . —— ———
B/L — n === =
Total -—- 1 - 1
6/30/67 Purchase --- 1 --- 1
Lease --- --- --- ---
P/L - == === ==
Total ——- 1 J 1
6/30/68 Purchase 1 1 --- 2
Lease == --- --- e
P/L === === === ===
Total 1 1 PR 2
Category B (Special Purpose)
6/30/66 Purchase ——- -——- 4 4
Lease - -=- --- .-
P/L == o== == ===
6/30/67 Purchase - _——- 4 4
Lease ——- _——a 1 1
P/L === 2= === ===
Total - - 5 5
6/30/68 Purchase ——- ——- 4 4
Lease -—— - 1 1
P/L === === === ===
Total -—- -——- 5 5
S Categoxries A and
6/30/66 Purchase .- 1 4 5
Lease - == - ---
P/L === == === ===
Total -a 1 4 5
6/30/67 Purchase --- 1 4 5
Lease .- “ma 1 1
P/L === 2= === z==
Total —— 1 5 6
6/30/68 Purchase 1 1 4 6
Lease —— -- 1 1
P/L == 2== === ===
Total 1 1 5 7
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

6/30/66 Purchase
Lease
P/L
Total

6/30/67 Purchase
Lease
P/L
Total

6/30/68 Purchase
Lease
P/L
Total

End of Year Inventory of Computers'

Goddard Space Flight Center

Greenbelt, Md.

Category A (General Purpose) Large

1
10

ecial Purpose)

6/30/66 Purchase
Lease
P/L
Tetal

6/30/67 Purchase
Lease
P/L
Total

6/30/68 Purchase
Lease
P/L
Total

6/30/66 Purchase
Lease
P/L
Total

6/30/67 Purchase
Lease
P/L
Total
6/30/68 Purchase
Lease
P/L
Total

Summary (Categories A and B)

Medium

]
]
' anap-

Small

20
11
-1l
42

28
15
-1l
54

29
13

50

Total

18

-

26
13

-9
32

11
- |
28

24

12

—at.

41
32

12

49
35

12

49

24
13

=20
67

32
18

31
81

35
13

22
77
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

Goddard Space Flight Center
Institute for Space Studies

New York, N.Y.
Category A (General Purpose) Large Medium Small Total
6/30/66 Purchase cee ——- ——— -
Lease —-- - - ===
P/L 1 === === .
Total 1 ——- . 1
6/30/67 Purchase --- . —a= ——
Lease -~ - o= -
P/L 1 === === —1
Total 1 ——- -—- 1
6/30/68 Purchase -—- - ——- .-
Lease -—- - = -
P/L 1 === === 1
Total 1 ——- ———- 1
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

Goddard Space Flight Center
Tracking Stations

Medium

Category B (Special Purpose)
6/30/66 Purchase
Lease
P/L
Total

6/30/67 Purchase
Lease
P/L
Total

6/30/68 Purchase
Lease
P/L
Total

Large

Smagll
80
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Categor
6/30/66

6/30/67

6/30/68

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Special Purpose

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

End of Year Inventory of Computers
ddard ce F1

C

Other locations

Large Medium

Small
14
1

15

14
1

15

Total
14
1

15

14
1

15

SA 50



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

NASA Headquarters
Washingto D. C.

Category A (General Purpose) Large Medium Small Total
6/30/66 Purchase - 1 c—- 1
Lease -—- - 1 1

P/L == == === ===

Total --- 1 1 2

6/30/67 Purchase - - - -
Lease --- -—- -—- -—

P/L === -1 === -1

Total . —-- 1 ——- 1

6/30/68 Purchase “=- dald - ~--
Lease - ' 1 - 1

P/L === 1 ied —

Total ee- 2 P 2

SA 51



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

Jet Propulsion Laboratory
Pasadena, Caljif.

Category A (General Purpose) Large Medjium Small Total
6/30/66 Purchase ——- ——— 3 3
Lease 3 2 7 12

P/L —2 -2 === -1

6/30/67 Purchase .- ——— 2 2
Lease 3 2 9 14

Total 10 4 12 26

6/30/68 Purchase ——- c—— 3 3
Lease 3 2 9 14

Total 10 4 13 27

Category B (Special Purpose)

6/30/66 Purchase o ——- 22 22
Lease ——- - == -—-
P/L e === _3 3
Total - ——- 25 25
6/30/67 Purchase --- 3 27 30
Lease ——- 2 1 3
P/L o= -1 -3 4
Total —— 6 31 37
6/30/68 Purchase - 3 27 30
Lease il 1 2 3
P/L == -2 3 -3
Total -——- 6 32 38
Summar Categories A and
6/30/66 Purchase - - 25 25
Lease 3 2 7 12
P/L -3 -2 -3 10
Total 8 4 35 47
6/30/67 Purchase -——- 3 29 32
Legse 3 4 10 17
P/L A 3 _4 14
Total 10 10 43 63
6/30/68 Purchase -——- 3 30 33
Lease 3 3 11 17
P/L _— A 4 _4 1>
Total 10 10 45 65
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

Jet Propulsion Laboratory
Tracking Stations

Category B (Special Purpose) Large Medium Small Total.
6/30/66 Purchase -—-- --- 34 34
Lease --- --= --- .-

P/L o== === 2 -2

Total - ——- 36 36

6/30/67 Purchase —-- --- 40 40
Lease - -—- --- ---

P/L == === -2 —2

Total ——- -——- 42 42

6/30/68 Purchase --- --- 41 41
Lease - .- .- .-

P/L == z== -2 -2

Total —-- ——- 43 43
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

Kennedy Space Center, NASA
Kennedy Space Center, Fla,

Category A (General Purposge) Large Medium Small Total
6/30/66 Purchase 1 : --- 3 4
Lease -—- 5 -ma 5
P/L == === = el
Total 1 5 3 9
6/30/67 Purchase 2 e~ 3 5
Lease --- 4 --- 4
P/L == === === ===
Total 2 4 3 9
6/30/68 Purchase 2 -=- 3 5
Lease -—- == - -
P/L === == === ahaied
Total 2 —— 3 5
Category B (Special Purpose)
6/30/66 Purchase - -——- 19 19
Lease === === == se-
P/L === === == ==
Total - === 19 19
6/30/67 Purchase ——- --- 28 28
Lease - o-- - -
P/L == == === bl
Total ——- -——- 28 28
6/30/68 Purchase ——- -—-- 28 28
Lease - ——- --- ~--
P/L == == === ===
Total - -- 28 28
Summar Categories and
6/30/66 Purchase 1 - 22 23
Lease - 5 g 5
P/L == === == ==
Total 1 5 22 28
6/30/67 Purchase 2 --- 31 33
Lease ——- 4 —— 4
P/L == === === ===
Total 2 4 31 37
6/30/68 Purchase 2 -—- 31 33
Lease - --- ——- -—-
P/L fded === == ==
Total 2 - 31 33
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

Langley Research Center

Category A (General Purpose)

Hampton, Va.

6/30/66

6/30/67

6/30/68

Category B

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

(Special

Purpose)

6/30/66

6/30/67

6/30/68

Purchase

Lease

P/L
Total

Purchase
Lease
P/L
Total
Purchase
lease
P/L
Total

Sumary (Categories

A and B)

6/30/66

6/30/67

6/30/68

Purchase
lLease
P/L
Total
Purchase
leease
P/L
Total

Purchase

Leasge

P/L
Total

Large

Medium

Small Total
1 2

2 6
3 8
1 4

2 3
et 1
3 8

1 5

1 2
fadaded 1
2 8

1 1
1 1
6 6
3 6
6 6
6 3
2 3

2 6
4 9
7 10

2 3
fdadied 1
9 14

7 11

1 2
fudaled 1
8 14
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Category A (General Purpose)

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

Lewis Research Center

Cleveland, Ohio

6/30/66

6/30/67

6/30/68

Category B

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

(Special

Purpose)

6/30/66

6/30/67

6/30/68

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Summary (Categories

A and B)

6/30/66

6/30/67

6/30/68

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Large

Medium

2
1

-l

Small Total
3 6

1 2
A )
3 6

1 1
& 7
3 6

1 1
A 7
2 2
2 2
2 2
2 T2
3 6

1 2
4 T8
5 8

1 1
6 )
5 8

1 1
B )
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Category A (General

End of Year Inventory of Computers

Purpose)

Manned Spacecraft Center

Houston, Texas

6/30/66 Purchase
Lease
P/L
Total
6/30/67 Purchase
Lease
P/L
Total
6/30/68 Purchase
Lease
P/L
Total

Category B (Special

Purpose)

6/30/66 Purchase
Lease
P/L
Total
6/30/67 Purchase
Lease
P/L
Total
6/30/68 Purchase
Lease
P/L
Total

Sumnary (Categories

A and B)

6/30/66 Purchase
Lease
P/L
Total
6/30/67 Purchase
Lease
P/L
Total
6/30/68 Purchase
Lease
P/L
Total

244-879 O - 67 - 14

Large Medium
4 1
11 3
1 2
16 6
4 1
8 ———
_1 _2
13 3
4 1
9 —a-
1 2
14 3
- 3
3 1
5 4
-—— 1
1 1
3 _1
4 3
--- 1
1 1
3 ===
4 2
4 4
11 3
_6 _3
21 10
4 2
9 1
_4 3
17 6
4 2
10 1
_4 _2
18 5

Small Total
- 5
10 24
=== -3
10 32
--- 5
4 12
=== 3
4 20
--- 5
4 13
o= _3
4 21
49 52
4 4
=== )
53 62
61 62
4 6
o= _4
65 72
64 65
4 6
fadoded 3
68 74
49 57
14 28
e -3
63 94
61 67
8 18
== 7
69 92
64 70
8 19
e -6
72 95
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

Marshall Space Flight Center

Category A (General Purpose)

6/30/66

6/30/67

6/30/68

Category B

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

(Special

Purpose)

6/30/66

6/30/67

6/30/68

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Summary (Categories

A and B)

6/30/66 Purchase

6/30/67

6/30/68

Lease
P/L
Total

Purchase

Lease

P/L
Total

Purchase

Lease

P/L
Total

Huntsville, Alabama

Large

Medium Small
--- 6
8 17
-2z  _3
10 26
--- 6
8 20
-2 _3
10 29
——- 4
——- 8
=== 3
-—-- 15
--- 81
2 ==
2 81
--- 85
2 el
2 85
--- 85
2 ===
2 85
--- 87
8 17
4 _3
12 107
--- 91
8 20
4  _3
12 114
ama 89
- 8
-2  _3
2 100

Total

81

83
85

87
85

87

87
26

172
91
30

130

89
11

105
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6/30/66

4

6/30/67

6/30/68

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers

Marshall Space Flight Center
ichoyd Ags 1

New Orleans, la,
gategory A (General Purpose)

Purchase
Lease
P/L
Total
Purchase
Lease
P/L
Total

Purchase

Lease

P/L
Total

Category B (Special Purpose)

6/30/66

6/30/67

6/30/68

Purchase
Lease
F/L
Total
Purchase
Lease
P/L
Total

Purchase

Lease

P/L
Total

Summary (Categories A and B)

6/30/66

6/30/67

6/30/68

Purchase

Lease

P/L
Total

Furchase
Lease
FP/L
Total
Purchase

L.ease
P/L

Total

Laxge

a

i1i

Medium

Swall
1

Total
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a

o
6/30/66

6/30/67

6/30/68

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

End of Year Inventory of Computers
ea opulsion Offi

a
Purchase
Lease
P/L

Total

Purchase
Lease
P/L

Total

Purchase
Lease
P/L

Total

a

o

Jackass Flats, Nevada

Large Mediym
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
End of Year Inventory of Computers
Wallops Station
Wallops Island, Va,

Category A (General Purpose) Large Mediym Small Total
6/30/66 Purchase - —e-

Lease - ——- —— -—-

P/L === 1 === -1

Total ——- 1 ——- 1

6/30/67 Purchase -—- == —- .
Lease ——- ——- —— -

P/L -== 1 === _1

Total -——- 1 —— 1

6/30/68 Purchase -——- ~—- ——— ———
Lease - - ——— -

P/L -——— . -——- _1

Total .- 1 - 1

Category B ($pecial Purpose)

6/30/66 Purchase -——- ~—— 2 2
Lease —— ~—- wa= -mw

P/L -o hadndd - o ‘ :—-_:

Total .=~ ~-- 2 2

6/30/67 Purchase ——- .—- 3 3
Leasae = ——- - o=

P/L === === == o=

Total ~—— - 3 3

6/30/68 Purchase ——- w—- 3 3
Lease - ——- - —e-

P/L === === === ===

Total - - -—-- 3 3

Summary (Categories A and B)

6/30/66 Purchase -—- ——- 2 2
Lease ~—— we- -——- -

P/L === 1 b 1

Total - 1 2 3

6/30/67 Purchase -—- - 3 3
Lease - cea —— ——

P/L === 1 fuaded -

Total ——— 1 3 4

6/30/68 Purchase ——- - 3 3
Lease m- - -—=- -

P/L === 1 === -1

Total —— 1 3 4
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

S _RESEARCH CE

FY 1966 FY 1967 FY 1968
Computexr Cost (In thousands of dollars):

PurChase. S 0 0 ¢ 0 8 0 80000 000 P e OO 00BN s e e 1’214 2’ 196 1’450
Iﬁase..... ® 0 O 00 00 O 000D OO SO GO OO OSSN eOEe 1’637 1’643 1’782
MaintenancCeecececececescocsccssasscscsasasne 110 161 216

Total......l.......I.....'............ 2!261 g!goo ;!448
Number of Computers (End of Year):

Purchasedoooo.--oooooocoooo.cooo-'oooo.o 12 14 21
Leasedoloocooo.oooo-ot-ooooooon-oooooooo LO_ _1__0_ Lz_
Total.o.-o.to-oooooonoo-o.-ooc--..oot. 22 24 33

Numbex of Personnel:

Civil Servicecicccescenrcescosecsscnsnns 65 64 68
Contracting FirMe..cccececcscsccccncessse 59 73 90

Contractor Identjfication

Name of Firm Service ormed

Computer Science Corp. Scientific Programming and Analysis;

Administrative Applications
Programming

Massey Temporary Services Programming and Operation

Computer Usage Corp. Computer Operators

Electronic Associates, Inc. Maintenance

Honeywell, Inc. Maintenance

IBM Maintenance and Programming

Scientific Data Systems Maintenance

Aero, Inc. Programming

Informatics Programming
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S_RESEARCH CENTE

FY 1966

ARC utilizes ADP equipment for wind tunnel test data reduction and analysis,
for scientific and engineering studies, and for administrative applications.
New ADP requirements result from new and advanced theoretical studies in Space
Vehicle Systems, Electronics Systems, Aeronautics, and Bioscience. The
IBM 7094/40 DCS, including four remote access 1440 units, provides support
for most of the Scientific and Engineering requirements. The H 800/200 system
is used for reduction of experimental data from Bioscience and other research
labs, data from wind tunnel work, and data from Pioneer, 0GO, and AIMP. This
system is indirectly connected on-line with several of the wind tunnels to
provide quick look during test runs as well as improved efficiency for bulk-
data reducticn; in addition, the H 800 is shared by the U. S. Naval Alr Station.
Administrative support activities utilize the IBM 1401 system and the 7094
DCS system.

FY 1967

Data reduction requirements reflect a 10 to 12% increase in FY 1967 resulting
from reactivation of several wind tunnel test facilities, and from requirements
of flight projects including Pioneer, Biosatellite and 0SO. Additional increases
will result as the Bioscience program progresses, and as additional experimental
work in the area of sonic-boom phenomena is undertaken. Increased requirements
for Scientific and Engineering computation result from research studies in
Aeronautics, Electronics Systems, Space Vehicle Structure Analysis, and Bio-
science. The two major computer systems at Ames are scheduled to be improved
and expanded to provide additional on-line computing and data acquisition
capability, iIncluding on-line data processing for two wind tunnels running
simultaneously.

FY 1968

The data reduction workload will continue to increase gradually as improved
and more sophisticated data collection techniques are developed. Research
related to aeronautics will be extended to include more advanced techniques
and is expected to work existing ADP systems to their limits.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

LECTRONICS RES C

FY 1966 FY 1967 FY 1968
C ute s housands of dollars):

27 200 1,045

LeBS@ecssecssnorccosssccssssancacsassoncs 15 236 908

Maintenanceseecsseececcsssesrocscssscscsss 3 ==- 45
43

436 1,998

PurChase-......-...-...--o.--..oo-...-.o

Tota.l.oo.'o.-cn‘lo-o-o--olcccoloaol-..

ber of ers (End of Year):
Purchased....l.....'....'....O.'.....l.. w—- 1 3
Leased.’..l’.....l."....'..'.Q'Il...... - - -l g
Total’...’.........'......l'.......Ol. hadndd 2 5
Number of Personnel::
Civil Servicesesceescececoceccscnneassece 9 21 27
Contracting Firleccceeeeecececcnccnncone 11 37 76
Co ctor Ide ficatio
Name of Firm Service Performed
Wolf R&D, Inc. Numerical Analysis
Computer Applications, Inc. Programming
Research Calculations, Inc. Programming
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LECTRONICS S C R

FY 1966

ERC organizes and manages a program of basic and applied space electronics
research as well as providing a focal point for national space electronics
research. AIP applications are directed primarily to the solution of a broad
range of scientific and engineering problems typical of those encountered in
electronics guidance and reliability studies, such as trajectory analysis,
power spectral analysis, and large matrix inversion problems. ERC also
requires ADP equipment for support of extensive program management. Later
development is expected to include simulation, requiring hybrid equipment
configurations. During FY 1966 ERC utilized facilities of other govermment
agencies in the area, commercial facilities, and some remote time-~shared
services.

FY 1967

Requirements for Scientific and Engineering type processing continue, and
data reduction requirements are increasing as the various research labs pro-
gress in experimental testing phases. The growing variety of requirements
for ADP equipment at ERC results in a need for complex large scale equipment.
Some scientlfic applications require equipment with very large word size and
large bulk memory. Present requirements will continue to be met on a variety
of systems in the Boston area including some computer time on very large and
complex systems.

FY 1968

An analysis of current and expected future requirements indicates a need
for a high degree of flexibility in the design of the Center's computing
facility. The need for a modular design applies particularly to the peripheral
equipment and remote access devices located in the various labs throughout the
Center. There will also be a continuing need for a very large and ccmplex
central processing facility.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

LIGHT RES CENTE

FY 1966  FY 1967 = FY 1968
Computer Cost (In thousands of dollars):

PUrchasSe.eccccceeccevocsaassssssscssncsne 163 4 255
Lease.....'...'.......QO.......ll...... 75 48 56
mintenance. ® 0 @ @ 9 0 00 ¢ 08 TS ST EETT 00 RS 43 5: §0
Total'.............‘......'..I...‘..Q 281 102 ;Zl
b of Com s (End of Year):
Purchased. @ 9 O D 008 5O 000N SO L OSSO S0 00 5 5 6
Ieased'.........‘.............‘l..'.... - l l
Total. ® 6 0 0 090000060 0608000090000 ee0e e 5 6 7
Number of Personnel:
Civil Service. ® 0 080 000 00 00 000 0000 e s 19 19 19
Contracting FirMeccececccccccsccoccocsns 9 12 14
Contractor Identification
Name of Firm Service Performed
General Electric Computer Operations, Key Punching,
Data Preparation, and Maintenance
Telecomputing Services, Inc. Biomedical Programming and Analysis
IBM Maintenance
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FLIG| SEARCH C
FY 1966

FRC utilizes ADP equipment for general aeronautical research programs in
conjunction with testing phases of the Lifting Body program, X=-15 Ramjet
Propulsion, X-15 Delta Wing, Supersonic Transport, and Hypersonic Research
Aircraft. The airborne instrumentation systems of flight research vehicles,
as well as ground based test facilities, are being converted to incorporate
improved data collection methods; and large quantities of biological data come
from monitoring pilot reaction during flight. New and improved computer pro-
grams are being developed to efficiently utilize these increased volumes of
data. New requirements include provisions for automatic edit of large volumes
of data, more detailed analysis, and format control for data plotting as well
as data storage. FRC is investigating methods for describing transfer functions
of human operators in an effort to develop unified handling qualities criteria
ratings. The Center has completed installation of an IBM 360/40 to ac:ommodate
all general purpose computing and the central ADP facility is in use three
full shifts per day. This is expected to increase to full saturation by FY 1968.

FY 196

New requirements in the area of flight simulation will be a major factor
in planning for an expanded ADP system. Interim steps will be taken to meet
these requirements by utilizing ADP equipment on a lease basis, with specially
designed input/output interface equipment. Current planning includes upgrading
the IBM 360/40 to a more powerful central processor, and increased flexibility
for input/output equipment. This would incorporate advanced design and techni-
ques to include flight simulation on the central computer.

FY 1968

Anticipated new requirements will result from additional improvemerts in
data acquisition and installation of new high precision radar tracking facili-
ties. Other applications included in feasibility planning stages would provide
real-time interconnection of the computer with biological laboratory instrumen-
tation.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

GODDARD SPACE FLIGHT CENTER

Computer Cost n thousands of dollars):

PUrChaS@eeeccscosccscsnscssccasrscscosee
Ilease.....'.l‘.'.."‘.‘...............
Maintenance.cceceevrccoccssccsssscscsss

Totalu--......-.....-..'.-....o....-

Number of Computexs (End of Year):

PurChasedo.oo-loo.ooooooco.--0.-.0..00
Iaased...................l'......‘....
Purchased/Leased.ccesesccccccrcaccncss

Totaluou-o--ooocoooo--ooo.uolo'uuo"

Number of Personnel:

Civil Service..'.....................'
ContraCting FirMeceoceooecercossscscccne

Contractor Identification

Name of Firm

Aero Geo Astro
CEIR
Computer Applications

Computer Service Corp.
Dynalectron (1966 only)
IBM

The Martin Company

Sperry Rand Corp.

System Development Corp.
Telecomputing Services Inc.
Westinghouse

Wolf R&D Corp.

FY 1966 FY 1967 FY 1968

8,903 11,077 7,608
5,176 6,003 7,298
1,298 2,232 3,188
15,377 19,312 18,004

118 141 145

14 19 13
21 32 20
163 192 188
399 413 419
822 974 1,006

Service Performed

Data Reduction and Data Analysis

Programming

Programming, Operation and
Maintenance

Programming

Data Processing

Programming, Operation, Main-
tenance and Mathematical Analysis

Programming

Programming and Analysis

Programming and Analysis

Data Processing

Programming

Programming
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CE FLIG ENTE

FY 1966

In carrying out its prime responsibility for supporting the NASA unmanned
satellite program, and in providing tracking and communications suppori to the
manned space program, GSFC is a major user of computers. FY 1966 marksd the
arrival of the first of the third generation IBM computer systems purchased
in FY 1965. 171wo major elements of the system were received: the interim
IBM 360/75J was installed at the Goddard Institute for Space Studies in
New York City, and an IBM 360/65H was installed at Goddard's Greenbelt com-
plex. Seversl smaller computers were also acquired on a lease basis to provide
support to the major systems. FY 1966 also saw the beginning of the up~dating
of the satellite telemetry data reduction system when the first of two
Univac 1108 replacements for Univac 1107's was received.

FY 1967

During FY 1967 the major system up-~dating started in FY 1965 to meet the
projected growth in support requirements will continue. Major deliveries
will include the second IBM 360/65 for the central computing facilities at
GSFC Greenbelt, and a second Univac 1108 which will complete the up-dating
of the satellite telemetry data reduction system. Again, several small
leased computers to support the major systems will be acquired. During
FY 1967 a number of small computers are being added as direct: flight project
support components. The majority of these small computers will be installed
at tracking sites to expand the capability of these facilities to meet flight
project support requirements.

FY 1968

FY 1968 will see the completion of the conversion of the GSFC major com-
puting facilities to the third generation systems purchased in FY 196.
The final system IBM 360/95 will be installed at the Institute for Spuce
Studies, replacing the interim IBM 360/75J. At Greenbelt, the remaining five
large IBM 360 system computers will be installed. A number of large scale
second generation computers and their associated small support computers
will be released as the third generation systems become operational. As a
result, this year will see the start of a downward trend in the total number
of computers at GSFC.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

HEADQUARTERS

FY 1966 FY 1967 FY 1968
Computer Cost (In thousands of dollaxs):

Purchaseecececcceesscsccoscsscoscccane 165 --- bl
LeBSC@eeeseeroscsssosossscesasssscsnens 90 175
MaintenancCese.ceecercesscscccocscccscsss _23 _28

Tot@leseeeeocecsesossascosncnscascens ;;g 203

p—
(%)
p—

el

ber of uters (End of Yea

PurChasedo-oo--cooo-ooo-oo-ono-no-.--o 1 - -

Leased.......o.o..-o-.o.--.o--...---.. 1 hadhing 1

PurChased/Leasediotooooooooooao'o..oot :: _l __l
Total...‘....‘..'.....'.........'... 2 1 2

Number of Personnel:

Civil service..'..'..'...II..‘........ 12 12 11
Contracting Firme.cocevescesosrscoscoss 31 31 40

Contractor lIdentification

e of F Sexvice Performed

Documentation, Inc. Programming and Operations
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FY 1966

Early in FY 1966 NASA Headquarters purchased an IBM 1410 and released an
IBM 1401 to the Office of Economic Opportunity through the GSA disposal service
program. The increased capacity of the IBM 1410 was necessary to accommodate
the greatly expanding demands for timely data needed for management cecision
making. General scientific calculations for the manned space flight program,
including Gemini engineering analysis and mission planning, were performed on
an IBM 1620.

FY 1967

A comprehensive reappraisal has been made of all administrative applications
with the objective of optimizing machine utilization. As a result, additional
storage and increased printing capacity are being added to the IBM 1410 system
to provide a more balanced configuration. The phasing out of the Gemini program
provided a logical point at which to review the functions served by ihe IBM 1620.
As a result of this review, the IBM 1620 is scheduled for release in FY 1967.

The scientific workload will be divided between the Headquarters IBM 1410 and
a leased remote terminal linked to a large Washington area computer, at a
considerably reduced cost.

FY 1968

The projected increase in administrative workload cannot be handlad by the
IBM 1410. A new computer is therefore planned for installation by the last
quarter of IY 1968, following a complete review of Headquarters' computation
requirements. Preliminary indications show a need for better accessibility
and increased accuracy of data bank information, integratation of related
data into single data banks, and increased discipline of total information
systems from source data to end product. Future scientific ADP requirements
will be met largely by remote terminals linked to major scientific computer
systems in the Washington area.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

ET PROPULSIO

er Cos n _thousands of dollars):

Purchase.occcco..o.co.oo-c.oc-o.o.c.o.
Lease.o.......-.................--.o.-

Haintenance..-......-.................

Totalo......-.c.c.-..c...o-.ooo.occc

Number of Computers (End of Year)

PurChased...........-............-.-..
Leasedoo.c.o.o.-n..o.-n-o.o-o-.oooc.o'

Purchased/Leasede..cceecvecescceccoscee

Totaliooca..o..o.oo-.o..oo-o.c-oo.'o

Number of Personnel:

JPL Staff..........'....IQ.....Q.....'
Contracting Firme.cccseceencecncnnnnsns

Contractor Identification
Name of Firm

Aerojet General Corp. (1966 only)

.
.

Bendix Field Engineering Corp.

Computer Applications, Inc.
Computer Services, Inc.

Consultants and Designers, Inc.

Informatics
IBM

Planning Research, Inc.
RCA

Service Bureau Corp. (1966 only)

Superior Service Bureau
VIP Engineering, Inc.

FY 1966 FY_1967 FY 1968
4,848 5,972 3,138
2,751 5,762 6,221

601 991 1,189
8,200 12,725 10,548
59 72 74

12 17 17

12 16 YA

83 105 108
189 223 244
171 236 234

S ic erformed

Off-Lab. Computer Service

Operation

Programming and Analysis

Programming

Programming

Programming and Analysis

Programming and Analysis,
Operation and Maintenance

Programming and Analysis

Operation and Maintenance

Off-Lab. Computer Service

Keypunching

Programming
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JET PROPULSION LABORATORY

FY 1966

JPL is the principal center for research and development related to deep
space exploration, and provides support for deep space flights. To accomplish
this mission, extensive use is made of electronic data processing equipment,
The major action that occurred during FY 1966 was the acquisition of a third
computing system consisting of three machines by the Space Flight Operations
Facility (SFOF). 1In addition, the administrative computing facility was up-
dated through the acquisition of a medium size third generation computer
and two small support computers.

FY 1967

This year the expansion of the Space Flight Operations Facility will be
completed. A fourth computer string will be added through the acquisition
of an excess IBM 7094 from the Manned Spacecraft Center and the leasing of
the necessary support components. A number of small general purpose computers
will also be added to provide direct support of the deep space projects. The
majority of these computers will be installed at the tracking sites or in the
laboratory as support to the tracking function.

FY 1968

Third generation replacement equipment for the Scientific Computing Facility
of the laboratory will be installed in FY 1968. This system will provide data
processing support for all research and development efforts, all mission de-
sign and analysis, and post flight data reduction. The introduction of this
third generation system will provide the laboratory with an increase in the
total computer capability in the scientific areas while at the same time
effecting a reduction in the total cost of this ADP support.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

SPACE C

FY 1966 FY 1967 FY 1968
Computexr Cost (In thousands of dollars):

Purchaseo-onoooooonoo..-o--o-oo-.oo.c. 3’817 inbakad 2’048

Iaeaseooaooooocoo~oooooo-oooooooo.o.o'c 1’332 1’780 1’556

Maintenance...cccesesccosssccossccecscse 60 300 441
Total........'.......l.............. g!zgg & M

umber of ters (Eud of Year):

Purchased"'...'.......'....l......... 23 33 33

Leased........-.-..................... _2 i :_::
Total..'........I....‘............I. 28 37 33

Number of Eersonhelz

Civil Serviceec.icecsccocsesccncocccsas 52 58 58
Contracting FirMeceoeoerecooscoceccces 369 501 474

Contractoxr Jdentification

Name of Firm Sexrvice Performed
Computer Applications, Inc. Administrative Applications

Programming and Operations

Federal Electric Co. Scientific Applications
Programming and Operations
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SPACE CENTE
FY 1966

ADP equipment at KSC is used for scientific and engineering computation,
automatic checkout work, data reduction and mission control, and administra-
tive applications. The general purpose computer equipment at KSC is operated
"on~1line" as part of the count down and launch control system for a signifi-
cant part of its total operating time, since all major vehicle projects are
supported. 7The special purpose checkout computers must be supported by
general purpose machines for assembling checkout programs, checkout evaluation,
and tabulating results. 1In the administrative area, financial management,
supply accounting, automatic checkout support, vehicle configuration control,
and contractor support make up the bulk of the workload. During FY 1966
both IBM 1410's were upgraded to 7010's to handle the increased volume of
work in the administrative area.

FY 1967

To prevent unneccessary cost increases, all general purpose computation at
KSC will be consolidated on the GE 635 computers. This has been delayed by
late delivery of system software and by rapidly increasing commercial work-
load, but is expected to be completed by the end of FY 1968. Expansion of
the present GE 635 system and the lease of a second processor has been approved
and will be inplemented during FY 1967. Other equipment actions during FY 1967
include release of the GE 235 and 415 systems and release of one of the IBM
7010's if the workload can be transferred to the GE 635.

FY 1968

Further consolidation of both business and scientific applications on the
GE 635 systems is planned commensurate with the machines' ability to handle
the specialized ADP requirements such as on-line and mass storage functions.
Additional computing resources do not at this time appear necessary for the
Apollo Applications Program. However, the future support role of the KSC
Computation Qffice in this program has not yet been defined.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

LANGLEY RESEARCH CENTER

FY 1966 FY 1967 FY 1968

Computer Cost (In thousands of dollars):
PurChase"C......"0.'00'0'.......00.. 5’460 3’455 4’627

Lease..................-.............. 2,876 2,755 3’452
Haintenance....o.....................- 52 22§ 41:5

Total.'...............'.....l.'..... g!ng 6!222 8!424
Number of Computers (End of Year):

Purchasedl ® 0 O @ O 6 60O 0O O E P OO0 O 0PSB OSSN 3 10 11
Mased..........Q..I.................. 6 3 2
Pul‘chased/Leased......--.............. habuiing __l ‘_1._
Total................'..........I... 9 14 14
Number of Personnel:
Civil SerViceo ® 0 0 000 6000 000 P OO0 SO0 SO OPS 129 134 140
Contracting Firme...cecoececccccncnnses 35 62 113
Co cto dentificatio
Name of Firm Sexrvice Performed
Hampton Institute Read-out and Data Preparation
Hayes International Corp. Keypunching
IBM Maintenance
Unselected Programming

SA 76



LANGLEY RESEARCH CENTER
FY 1966

ADP requirements at Langley are primarily for support of the Space Flight
Program and the Aeronautical Research Program. Increased demands are being
placed on Analytical and Engineering computations, particularly for increased
computation speeds, larger bulk memories, and greater precision. Increased
requirements include analysis of composite structures and studies of dynamic
systems involving control and environment as applicable to launch vehicles
and spacegraft of the Saturn, Titan, and Lunar Lander type; and, Langley must
convert from analog to digital simulation to meet requirements for research
on projects such as Lunar Orbiter. Langley has completed feasibility studies
and has scheduled installation of new third generation CDC equipment as a
part of this conversion. Scientific and Engineering requirements are presently
on the IBM 7094/40 DCS systems, including 16 remote terminals located in
research labs and at other strategic points throughout the Center. Data
reduction requirements are primarily for conversion of experimental data from
wind tunnels and other ground test facilities as well as flight test. Increased
requirements are for larger, more flexible memory to accommodate larger data
files, and increased flexibility of input/output. ADP equipment at Langley
is currently scheduled approximately three shifts per day with some operating
around-the-clock. Utilization during FY 1966 was approximately a 90% increase
over the previous year.

FY 1967

Two of the three phases of the third generation CDC 6400/6600/6800 integrated
computer complex will be installed. The new generation equipment will allow
Langley to gradually combine all general purpose applications into a single
integrated operation. Release of present equipment will follow as the work=~
load is shifted over to the new generation system. Langley is continuing to
install IBM 1050 system remote terminal equipment in various lab facilities
and it is expected that this will continue through FY 1967. The need for
peripheral equipment is constantly changing as program techniques and computers
are changed. It is anticipated that minor additions of this type of equipment
will continue to be made.

FY 1968

The third phase of new generation equipment is scheduled for installation
this fiscal year, and will allow Langley to expand facilities to include
digital simulation, which i8 required to meet the need for greater accuracy,
increased flexibility, and more sophisticated function generators. These
requirements relate directly to Lunar Orbit and Landing Approach and to Space
and Launch Vehicle control problems. Other applications include glide slope
and air traffic control studies (FAA) and air combat studies for DOD.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

WIS RES CENTE

FY 1966 FY 1967 FY 1968
Computer Cost (In thousands of dollarsg):

Purchaseoo.u.-o.looDocoob.ol.ocoooono. 2’163 we- it
Lease..ooooo.o.oo.oooo.oo-c‘oo..oonoo. 321 184 77
MaintenanCeoa'o-.oololoot.oo‘oocoo.‘oo §§ _2& lgg

Total...'....ll....l................ 2!222 ﬂ 2&
Number of Computexs (End of Year):

PurChasedooloo.ol.o.-oooo.ooo..lo.c.00

Leased..oolol.'o'oo'oo.oo-'ooooo.loo'.

I JIXN- N
O = oo
O = ©

Total....l.ll(...'.‘..l‘llQ...Ql.'..
er of so 1l:

CiVil Serviceicsicsecesessseeoscncsnce 154 148 148
ContI'aCting Fimo-.ooo.ooo--otoooo.oo. inhudie - hudadhad

(o] cto d ificatio
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s CE
EX 1966

Lewis Research Center utilizes ADP equipment primarily for Scientific and
Engineering work as related to the Center's primary function, research and
development of techniques for advanced propulsion and space power gemneration.
Major new ADP requirements result from improved, or new, research facilities
which include more sophisticated data acquisition devices. These increasing
requirements are consistent with a rapidly evolving state of the art for in-
vestigating fundamental energy conversion processes, and for development of
more efficient conversion techniques. During FY 1966 steps were taken to
transfer the growing data reduction workload from the Univac 1103 to the
IBM 7094/44 DCS on an interim basis. The anticipated installation of the
IBM 360/67 was delayed, resulting in around-the-clock use of the DCS system.

FY 1967

Scientific and Engineering work includes basic as well as applied research.
Applications range from basic heat transfer calculations to trajectory calcula-
tions and other elements of mission analysis. As an example, engine design
requires mission oriented input to predict performance during all flight phases.
The 7094/44 DCS is expected to continue meeting this requirement through FY 1968.
Data reduction includes test results from wind tunnels, space envirorment
facilities, and thermal reactors. Other specialized experimental facilities
include rocket static thrust stands, and a full scale non-nuclear NEEVA test
stand for the study of engine control dynamics. The IBM 360/67 computer system
is being installed to be used primarily for data reduction. During the transi-
tion period, a large percentage of the data reduction workload is scheduled con
the 7094 DCS system. The LeRC Fiscal Division uses an IBM 1401 for administra=
tive support services to the entire Center. This is supplemented by the IBM 1620
located at the Plum Brook station.

FY 1968

LeRC will continue basic and applied research studies in space power and
electrical propulsion systems, chemical propulsion, and nuclear rockets. ADP
requirements indicate a need for a more modular type design to allow installa-
tion of remote facilities. This refers primarily to test data acquisition
from the large variety of testing facilities but will include a need for the
display-interrogate type remote consoles.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

SPACE T E

FY 1966 FY 1967 FY 1968
Computer Cost (In thousands of dollarg):

PurchaB@eccsececcesssssccassssnsscccss 7,218 2,150 300

LeASBCecccccssososcscsosossssassosssssssss 18,097 20,195 15,277

Maintenanceeccccecescccensscscccscacas 467 719 592
TOot@leceoeoessceoscocoscersnscsacscs 25,782 2;!022 16,1

b o) u 8 nd of :
PurChasedo 0 0 0 00 6000000 0000 P00 0P st 57 67 70
I‘eased O 6 0 0 00000 ¢ O 0 05 000G O SO SPOSOOES IS LN 2 28 18 19
Purchased/Leased' EEEEXEN NN NN N NI NI NI NI i l i
Tota l [ R ERERXNENRENE NI NN N B I I SRR B B I R R B B N 94 92 95

Numbey of Personnel:

Civil service'.0.0000'0.00.0'.0.0'.'0' 192 2% 207
ContrBCting Fimoo'."0.0"0..0....00. 1,241 1’360 1.300

on cto den icatio

Name of Firm Service Performed
IBM RTCC System Design, Programming
and Operations
Philco RTCC System Design and Programming
Lockheed General Purpose Computation,

Programming and Operations
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SPACEC CENTE
FY 1966

At the Manned Spacecraft Center the Computation and Analysis Division
(CAD) is responsible for general purpose scientific computation, data reduction
and commercial data processing; the Flight Operations Directorate (FOD)
manages the operation of the Real Time Computer Complex (RTCC) which i3 the
computing and data processing facility controlling all manned spacecraft
missions; and the Information Systems Divieion is responsible for most of
the special purpose equipment. The culmination of the Gemini program coin-
cident with Apollo development caused a doubling of computation requirements
in 1966 as compared to 1965 workload.

FY 1967

Four major equipment actions are planned during FY 1967. Late in FY 1966
replacement of the IBM 7094/7044 and the IBM 7040 was approved. A competitive
selection resulted in chosing Univac 1108 systems scheduled for delivenry
to CAD starting in mid FY 1967. The second equipment action planned i3 the
upgrading of the CDC 3600 used for Guidance and Control Applications to a
CDC 3800, The IBM 7094's used to support Mission Planning and Analysis and for
contractor support are saturated and must be augmented during FY 1967.

(Plans to effect this augmentation call for three peripheral processors linked
to the large central computers through the Univac 418 communications processor.
IBM 360/30 processors presently installed can act as remote terminals In
addition to handling peripheral functions pending a competitive procurement

of terminal equipment.) Within FOD the conversion from IBM 7094's to IBM 360's
which started in FY 1966 was completed in FY 1967. All 7094's will be phased
out by March 1967, following installation of five 360/75's. Several smaller
360 computers leased during the interim conversion phase will be released.

EY 1968

At this time, no major equipment actions are schedulad for MSC during
FY 1968 unless there are significant changes in the overall MSC program
responsibilities. It may be necessary to augment the CAD Univac 1108 com-
puter systems if the general purpose computation requirements increase
substantially or if additional responsibilities are transferred to MSC,
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

SHALL SPACE FL E

FY 1966 FY 1967 FY 1968
Computer Cost (In thousands of dollars):
Purchase...l...lo...........‘.'.....QQ 1,169 28 26

Leaseoooo....--......o.-.--..ooo.....- 9’145 9,742 9’305
mintenanCe.oo-oool.-o.o.o.oo.o.oooo.. 420 460 &zz

Total.ooo.ooooooo.oooo.....--.o.oo-. 10!224 12'222 2!808

umb of Com ers (End of Year):

Purchased..cccececcoossesscsscescccccss 91 95 93
Leased.cceececcccscrssoscsacsaccsonsnsns 36 40 18
Purchased/Leasedecsccsesccccsccscscans 11 1 _17

TotAlesececeooceccorccsoscssencscsnne 138 146 118

Number of Personnel:

Civil Serviceloo-oono.o-o.o.o.ooo-n.nl 185 189 189
COntraCting Fim.---oo-.-............- 1’142 1’236 1’313

Contractor Identification

Name of Firm ervice Performed
Huntsville
Computer Science Corp. Computer Operations and Programming
Slidell
Ling-Temco=-Vought Programming and Operations
Boeing Programming and Operations
Chrysler Programming and Operations
Mason=Rust Programming and Operations
General Electric Programming and Operations
North American Aviation Programming and Operations



MARSHALL SPACE FLIGHT CENTER
FY 1966

MSFC computation requirements are served by large central computer complexes
at Huntsville and at Slidell, La., in addition to a variety of smaller computers
located in the MSFC research laboratories. During FY 1966 increasing workload
in the administrative area required upgrading of two IBM 1410's at Huntsville
to IBM 7010's. Also during FY 1966 the decision was made to centralize all
computations in the Huntsville area into the central complex; and increased
contractor requirements forced the planned replacement of present equipment
at Slidell. A combined procurement was initiated which resulted in selection
of three Univac 1108's to be installed at Huntsville and two to be installed
at Slidell,

FY 1967

The plan to replace most decentralized scientific computers at Huntsville
with remote terminals and combine the scientific and commercial workload at
the central computer facility will require several years to implement.. Since
some of the peripheral and decentralized machines will become economic liabili-
ties prior to the time when they could be replaced by third generation equipment,
plans now call for an interim replacement of four IBM 1620's and three IBM 1401's
with machines of greater capability at substantially less cost during FY 1967.
At Huntsville, installation of the third generation systems is scheduled in
three phases with the first phase planned for late FY 1967 and with final imple-
mentation in late FY 1968. At Slidell, the conversion started with the installa~
tion of a Univac 1108 in October 1966. Other computer actions planned at MSFC/
Slidell during FY 1967 include conversion of an IBM 7094/40 DCS from lease to
purchase; and release of two H 800's, an H 200, an IBM 7094 and an INM 1401.

FY 1968

During FY 1968 most of the decentralized general purpose computers at Hunts-
ville can be released as they are replaced by terminals linked to the central
facility. Approximately 20 central processors are involved. Additional
expansion of the facilities will be required for launch support and real-time
£light support functions. New programs, however, are not expected to have
sufficient impact on requirements to justify additional computers. it Slidell,
the remaining Honeywell and IBM computers are planned for release during
FY 1968 as the conversion to Univac third generation systems is compileted.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

SPACE NUCLEAR PROPULSION OFFICE

ompute st n_thousands of dollars):

Purchase. ® @ 0 08 GO OO OO OO0 0O 00O 0O Oe N Oee
Lease. 9 © 8 & 0 0 0 0 0 O Q@ O OO OO0 OO 0SSP OO NSO NSO
MaintenancCescceecececcscosccccssccncea

TOtalo..----.............-.........o

Number of Computers (End of Year):

PurchasSedececcccecrcccssccsscccssasancce
Leased‘......‘........-...............

Total.....o.oooooooo-ooooo.ooo.o.o..

Number of Personnel:

Civil Serviceeccccecececsococcoscennas
Contracting Firmecceeccccoscccsccossens

Contractor Identification
Name of Fiym

Pan American World Airways, Inc.

FY_1966 FY 1967 FY 1968

Eli &
gl

Service Performed

Programming, Analysis and
Operations
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SPACE NUC OPULSION OFFIC
EXY 1966

The Space Nuclear Propulsion Office (SNPO) Nuclear Rocket Development Station
(NRDS), Nevada, uses ADP equipment for data reduction from engine test stands,
and engineering analysis of test results. The major test projects are PHOEBUS =~
testing of advanced nuclear rocket reactors; and NERVA - testing rocket reactors
and engines. ADP requirements are steadily increasing as work progresses toward
full scale engine systems development phases. Administrative support includes
monitoring data and control channels to generate work orders required for status
modifications and to maintain the channel data logs. Work orders and miscellane-
ous instruction reports are issued daily, semi-weekly, and weekly. Cost accounting
and inventory control are currently a part of the ADP business applications and
require weekly, semi-monthly, monthly and quarterly reports. The NRDS uses a
CDC 3200 computer for ADP applications.

FY 1967

ADP requirements will continue to increase, particularly for data reduction
and analysis from engine systems testing phases. Test data are recorded directly
on specially designed magnetic digital tape for input to the CDC 3200 computer.
The Center is evaluating methods for improving data acquisition in other areas,
particularly in the area of optical readers.

FY 1968

ADP requirements are expected to remain fairly steady during continued test
and analysis of engine systems. New ADP developments will center primarily
around improved and more sophisticated data collection devices for direct input
to the central processor. Additional requirements will include some type of
display-interrogation for quick look, as well as improved utilization of the
central computer.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
SUMMARY OF REQUIREMENTS

WALLOPS STATION

Computer Cost (In thousands of dollars):

PurChase..lo!o..oo.o"acooooto-oo-.ooo
Lease...........--......-......-......
MaintenanCee.sceccesccscessoseccssnsans

TOtal....-...........---....-.......

Number of Computers (End of Year):

Purchasede.cecececesccescoseccncosccns
LeasSedeececrcccececscccsoscnsaccncnsoe
Purchased/Leasedececcecsscoceccssccnaas

TOtal..-......-......ao.............

Number of Personnel:

Civil Service
Contracting Firm

Contractor Identification
Name of Firm

General Electric

Philco

Technitrol Engineering, Inc.
Undetermined (in 1968)

FY 1966 FY 1967

509
63

Service Performed

Programming
Programming

FY 1968

120
82
202

b'v—- (]

15

Operation and Data Reduction
Operation and Programming
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WALLOPS STATION
Fy 1966

Wallops Station provides support to a wide variety of programs in the fields
of scientific research, vehicle testing, and testing of flight hardware. The
station also provides launching facilities for sounding rockets and certain of
the smaller satellites. To accomplish these tasks, a small inventory of com-~
puters is required. The major computing effort at the station is provided by
a central computing complex. During FY 1966 this facility was modernized
through the replacement of the existing system with a third generation GE 625,
A small general purpose computer was also procured to provide full time support
to the OWL satellite project.

FY 1967

During FY 1967 a small general purpose computer will be procured for inte-
gration into the station's Mobile Range System. Other ADP expenditures will
provide components for expansion of the capabilities of existing systems.
Since the GE 625 has certain leased peripherals, some leasing funds must be
provided.

FY 1968

No computer purchases are scheduled for FY 1968. It is contemplated that
an additional processing unit for the GE 625 will be procured as a leased
item. This unit will provide the system with a greater data reduction capa-
bility to meet increased requirements arising from the station's growing launch
program.
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