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A-1Frenchsatellite ............... e

A-1 rocket engine (see RL-10A-1 engine)
A-3 rocket engine (see RL-10A-3 engine)
A-5A jet aircraft (see Vigilante aircraft)

ATL spacesuit .. ... ... ... .. . i

A.D. Little Co., Cambridge, Mass. (see Little,
A. D, Co., Cambridge, Mass.) )

A/RIA (see Apollo/Range Instrumentation Aircraft
(A/RIA)) -

AACB (see Acronautics and Astronautics Coordinating.
Board (AACB), DOD/NASA))

AAP (see Apollo Applications Program (AAP) (Skylab
program))

AAP-1 (see Apollo Applications Program (AAP) (Skylab
program)/Missions)

AAP-2 (see Apollo Applications Program (AAP) (Skylab
program)/Missions),

AAP-3 (see Apollo Applications Program (AAP)(Skylab
program)/Missions)

AAP-4 (see Apollo Applications Program (AAP) (Skylab
program)/Missions)

AASO (see Administrative Aircraft Standardization
Office (AASO))

‘Abbott, IraH. ... .o

ABL (see Automatic’ BIOIOglCdI Laboratory (ABL))

ABL engine, Vanguard 3satellite .. .................. :
Ablation rate meter inventions ......................
Ablative materials (see also Materials research) ... .. .
Able, CharlesR. ... ... ... ... ... o Ve

Abstracts (see also Education programs and services;
Publications; Technical Publications Announcements)

Academy of Sciences. US.S.R. .. ... ... ... ... ...

Acceptance Checkout Equipment Station (ACES-S/C) . .

ACE (see Automatic Checkout Equipment (ACE))
ACES-S/C (see Acceptance Checkout Equipment
Station (ACES- S/C))

ACF Industries . ...... ... . ..,
Acoustica Associates, Inc. .. ...... ... ... . ...

Active communications satellites (see Early Bird
communications satellites; Early Bird |; Early
Bird 2; Echo active communications satellites;
Relay active communications satellites; Relay
1; Relay 2; Syncom active communications

.satellites; Syncom 1; Syncom 2; Syncom 3;

. Telstar active communications satellites;
Telstar 1; Telstar 2)

Ad Hoc Committee on the Peaceful Uses of Outer
Space (see Committee on the Peaceful Uses of
Outer Space, U.N.)

Adams, Dr.MacC. .......... ... ... ... ... ... ...,

L Y
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k SN
ANP oy iy
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...................... 1--37, 65
......................... 2--15
......................... 8--81
....... 2--73, 75; 3--100; 5--116
...................... 2l--l78

S 1--44, 45; 3--142; 5--170;

6--158; 7--130; 8--157

.. 9--134; 10--157; 11--141,°145;

12--140; 13--143; 14--158;
L - 15--61, 62
............... 12--29; 22--30
........................ 8--188

....... 2--53; 3--89; 4--101 5--81

. ... 14--182; 19--143, 144; 20--175
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Adams, Maj. MichaelJ. ............ ... ... o oo oo L. 16--131518--88
Adelaide; Australia tracking station . .......... . o i 9--139; 11--145
Adelaide University, Australia ........ ... ... ............. 15--241; 17--135; 18--136;

19--238
Adelphi University, Garden Clty, NY. oo 10--225; 11--154, 155, 236;

13--149, 245, 246; 15--133,
236; 16--181, 267; 17--145,

243, 244
Admmnstrau_veﬂnrcmft Standardization

-Office, (AJASO)"}/ TN 19--167
Admlnlstrq\uve operal‘lpn (see also Automatic
i~ J’Data Processmg(ADP)/\é.rsonnel specific
:}-’ offlces{a‘nd'cem'érs) ()

S (Approp’ri‘é'l\lfms for f'%fé} year 1967 .. ... R P 15--154
{Comract\ddmmlslmuon 4' ................................. 13--165, 175; 14--201
Coord”mauon of mtcrageqcy ACHVILIES . .. oot e e e 14--207, 208
JFundmgtfor fl&:dl year 1967 ... ... L L. s 15--15%
ﬂrLaboﬂrelauons RS SRR 15--166, 167; 16--215
NASA-wide user- charger INVENLOTY ... . 19--149
;% Organization charft S 14--191
.;‘Orgamzauondl IMProvements . ............couuuuin.n.. 17--163-165; 18--163-165;
: . 19--147, 148
Personnel changes .. .. ... 13--165-167; 14--182, 183,
190-193
Phased project planning .. ... ... . 14--192, 193
Property accounting .. ... ... ... e 19--149
Administrator’s Proclamation . .......... ... e 1--66
ADP (see Automatic Data Processing (ADP))
Advanced- ground systems (see Tracking and
data acquisition program) )
Advanced manned missions program (see also

Apollo Applications Program (AAP) (Skylab

program); Apollo Extension Systems (AES);

Apollo program) .
Evolutionary program . ...ttt 16--69; 18--35-37
Information management systems study ... ........... e 22--32
Long term space mission planning ......... ... . ... . .. i il 22--31
Objectives . ... e 13--41, 42; 14--40; 15--39-41;

) 16--70 72; 17--29-31; 20--46,

. : 47, 22--31
Post-Apollo MissSiOns .. ... ... i e 13--44
Program review ...... e 16--69
‘Saturn V derivative launch vehicle system . ............................... 22--32
Space safety design criteria studies ... ...... e 19--28
Space station studies .. ... ... e e 19--27, 28; 20--46, 47,
. 21--37,39; 22--32
Space transportation studies ....... . ... L 19--28

TEKTITE project studies . ..... P 21--38
Advanced Manned Missions Program Office
Advanced Nova (see Nova launch vehicle)
Advanced Orbiting Solar Observatory .......................ccuiio... 14--202, 205
Advanced Orbiting Solar Observatory B ........... ... . ... . ... ... ....... 11--64, 65
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Advanced research and technology program (see
also Aeronautical research; Biotechnology
and human research; Chemical propulsion systems;
"Electric propulsion program; Nuclear power
research and technology; Nuclear propulsion and
power generation; Nuclear rockets program; Office
of Advanced Research and Technology (OART); Space
power technology; Space vehicles program; Spacecraft
electronics and control)

Ceramicsresearch ... ... .. ... ... i uuueeunon..
Earth orbital application areas . ...................
Electrophysics . ......... ... ... .. .. ..

Fluidphysics4..4.............; ...............

Heat transfer studies . .. .................... -
Materialsresearch . ... .. ... ... . ...

Polymers ... ...
Programreview ........ ... . ... . ...,

Solid state physics . .......... .. ... ... 0. ...

Advanced Research Projects Agency (ARPA), DOD'

ACHIVILIES .. oot e

Cooperation with NASA
Advanced research programs -~
Advanced Saturn (see also Saturn launch

vehicle; Saturn V launch vehicle)

Advanced Technological Satellites program _
(see ATS (Applications Technology Satellites))
Advanced Vidicon Camera System (AVCS)

........................ 7--97
....... 9--106; 10--134; 11--122;

12--112; 13--115; 14--124;
15--102; 16--148, 149:17--105;
18--105, 106; 19--98, 99;
20--132; 21--132; 22--119-121

................... 10--12, 133
....................... 12--46
...... +9--105, 106; 10--132, 133;

11--123; 12--113, 114; 13--116,
117; 14--126; 15--103, 104;
16--149, 150; 17--106; 18--106,
107; 19--100; 20--133, 134;
21--134, 135; 22--122, 123

... 9--106; 10--131, 132; 11--121,

122; 12--112; 13--91, 114, 115;
14--123, 124; 15--101, 102;
16--148; 17--103, 104;
18--102-105; 19--98; 20--131,
132; 21--131, 132; 22--118, 119

s 9--106; 11--121, 122; 13--126
..... 10--133, 134; 12--112, 113;

13--91,92,94, 115, 116, 126,
127; 14--124-126;.15--103;
16--149; 17--105, 106; 18--106;
19--99; 20--132, 133; 21--131,
134;22--121, 122

...... L 13116 15102
....... 15--79-101; 16--115-150;

17--73-106; 18--73-107;
19--73-100; 20--88; 21--83;
22--79

............. “13--116; 14--125

............... 2--54; 3--32, 120
........................ 2--15

........ 5--68, 69; 6--9, 85; 7--3,

17, 20-22, 37; 8--25-27

1271, 73; 13--72-74; 14--78,
79; 15--67, 71; 16--103, 107;
17--59, 61; 18--65; 19--63;
20--78, 79; 21-:69; 22--67, 69



4 SUBJECT INDEX
Advertised bids (see Contracting and procurement/
Bidding) ]
Advisory Committee on Equal Employment Opportunity .......... TR 21--174
Advisory Group for Satellite Geodesy, NASA“. . ... ... ... ... ... ... .. ... 16--110

AEC (see Atomic Energy Commission (AEC))
AEDC (see Arnold Engineering Development Center,
Tullahoma, Tenn. (AEDC))

Aero Commander aircraft ..................... e 11--101; 16--121
" Aerobee sounding rockets . ........ F 3--77; 4--35-37, 40,41,
5--44; 7--49; 8--95; 9--97,
130; 10--156; 14--157; 15--127;
16--75, 174; 18--136, 138;

19--42, 57
Aerobee 150A sounding rocket . ... .. 3--22; 6--57
Aerobee-Hi sounding rocket . .......oouuin it 33--55-57; 5--44
Aerodynamic buffeting test facilities .. ...... ... ... ... . ... 5--139
Aerodynamic heating (see also Reentry) . ... ............... 1--31; 2--62, 69, 71-73, 75,

78, 79, 82; 3--100; 4--130,
133; 5--104, 116, 119, 128,
139; 7--93, 94
Aerodynamics Conference, Langley Research Center,

Va. e . 15--89
AeroelastiCily . ... ... i 4--124, 126
Aerojet-General Corp. ... .. 1--25; 2--20, 36, 56; 3--8, 28,

94, 95; 4--60, 106, 109; 5--4,
.82, 84;6--99, 149; 7--140;
8--169, 182, 184; 10--211;
11--189, 190; 12--196; 13--178,
179; 14--204, 206; 15--166;
16--214, 215; 17--177, 179;
18--180, 181; 19--163: 20--191,

N 192; 21--194, 196, 22--180, 181
Aerolab Development Corp., Pasadena, Calif. .......... ... ... .. ... ........ 4--40
Aeronautical Chart and Information Center,

St LoUIs, MO, .« e 10--233

Aeronautical research (see also CTOL aircraft;
Hypersonic aircraft; Noise research, Subsonic
aircraft; Supersonic Commercial Air Transport
(SCAT); Supersonic Transport (SST); V/STOL
aircraft; V/TOL aircraft)
- Aerodynamics . ... .......... e e e 9--89; 10--117; 11--101, 102;
12--98; 13--95, 96; 14--100,
101; 15--89, 90; 16--128, 129;
17--83, 84; 18--80; 19--80;
20--106, 107; 21--101, 102;

22--97,98
AerothermodynamiCs . . oottt it s 8--97
Air-breathing propulsion . ........ ... ... ... ........ 9--90; 10--117, 118; 11--103;

12--101; 13--96, 97, 106;
14--101, 102; 15--91; 18--80;
20--108; 21--103

Air Force/NASA cooperation . ................cciiuienan.. 21--198; 22--100, 101
Airtraffic controlsystem .. .................... PO, 13--100, 101, 182, 183
ATrborne Jaser tests . ... ... it s 16--130, 131
Aircraft loads and structures ... ....... ... ... .. ... ... 1--11-14; 2--80; 4--125, 126;

7--92; 8--104; 9--89; 10--117;
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Aeronautical research—continued

11--102, 103; 12--100; 13--96;
14--101; 15--90; 16--129, 130;

17--84, 85; 18--80; 19--81;
20--107, 108; 21--103; 22--99

AITCrafi operation . ...ttt s 13--97; 14--102; 15--91;
: 17--85; 19--82; 20--108, 110, 1 11
Army/NASA COOPEFation . ... ... ... ... i 13--183
DOD aircrafl .. ...ttt 13--184
DOD/NASA COOPETAUON ...ttt it it et e e 16--218
FAA/NASA cooperation ...........ovieinennennnnn... 13--183; 20--111; 21--119
Flighttests .. ... o i 13--97; 14--102-104
General aviation aircraft .............. ... ... .. . ..., 18--82, 20--111, 112; 21--104
Hypersonic ramjet experiment ... ................. P 12--101; 22--101, 102
International cooperation .. ....... ... ..., o... 19--120, 122,124
Large jet research aircraft .. ... ... ... ... ... o o il 12--101; 13--97
Military aircraft . ... . 21--111
Noise abatement ... ...... ... .. it rennenannn .. 15--91; 16--130; 17--85, 86;
18--80, 81; 19--81, 82;
20--111
Paraglider .. ... ... ... e e 7--86
Passenger restraint . ... .. 12--101
Pneumatic tire hydroplanming ........ .. ... . . i 10--119
Safety in commercial aircraft ... ... ... . . 6--100
SOMICDOOM « .ot 13--99; 14--110
SUMMATY . e s P 3--2
Supersonicaircrall .. ... ... ... e 22--99-101
Take off/landing simulation .......... ... ... . ... .. .. .. 16--131
Aeronautics and Astronautics Coordinating Board
(AACB), DOD/NASA ....... e 4--195; 5--181, 182; 6--165;

Acroneutromc Div., Ford Motor Co., Newport
Beach, Calif,
Aeros satellite

Development ........ ... ... i
Feasibility study ........ ... ... ... ...
Germany/U.S. cooperation .....................

National Operational Meteorological

Satellite Systemuse .. ...

Review

Acrospace Medical Research Labs., Ohio

(see also Air Force Aerospace Medical Lab.) ...........

Aerospace medicine (see Apollo program; Bioscience
program; Biotechnology and human res¢arch; Gemini
project; Space medicine)

Aerospace Research Applications Center, Bloomington,
Ind.

Acerospace Industries Association . ....................
Aerospace Medical Association . . ........ ... .. .. ..

10--125, 199; 11--91;
12--188-191; 13--68, 182;
14--207, 208, 219-222; 15--169;
16--216, 217, 224-227; 17--180,
181; 18--98, 182, 183; 19--164,
165, 20--193; 21--198, 199;
22--183

... 2--20, 53; 3--88; 4--58 547

........ 9--162; 10--196; 11--190;

16--194
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Acrospace Safety Advisory Panel, NASA ... ... ... ... ... ... ..., 18--163, 165

Acerospace Safety Working Group, NASA . ... ... ... ... ... ... ... ...... 18--163, 165
Aerospace Test Pilot School . ...... ... ... . ... 12--104

AES (see Apollo Extension Systems (AES))
Affirmative Action Program for Federal

Employment .. ... e 11--174; 12--13
AFGE (see American Federation of Government N
‘Employees (AFGE)) .
AFL/CIO employee-management agreement . .............. 13--162 163; 14--179, 180;
15--142

AFOSR (see Air Force Office of Scientific
Research (AFOSR))

Africa (see also Ouagadougou, Upper Volta
tracking station; South Africa; specific
countries) : .

ACLIVILIES o .o ottt e e 9--137; 11--162
International cooperation .. .......... ... .. ... ......... 10--95, 148; 11--14, 142
AFSSD (see Space Systems Division/Air Force :
(SSD/AF))

AGARD (see North Atlantic Treaty Organization
(NATOY)

Agena launch vehicle (see also Agena, B launch vehicle;

Agena D launch vehicle; Atlas-Agena launch vehicle;
Atlas-Agena B; Atlas-Agena program; Atlas-Agena

target vehicle; Thor-Agenalaunch vehicle ; Thor- Agena

B launch vehicle; Thor-Délta launch vehicle;

Thorad-Agena launch vehicle; Thordd -Agena D launch vehicle)

Geminirendezvous .. ..., .. .. e L., 7--33; 8--41-44; 15--10,
12-16, 21; 16--19-22

Launches .. ... ... ... .. .. ... T 15--63; 16--100, 101; 17--56
57; 18--63

Maneuverability .. .. ... .. e 16--21, 22
SERT applications ... ... .ot 22--65
Status .......... 0 e 9--76; 10--88; 11--20, 21,

165; 12--69, 70; 13--68;
14--16, 72, 73; 18--63; 19--59

iTarget vehicle test program .......... .. ... ... 15--10
Agena Blaunchvehicle ....... ... ... .. . . i 3--2, 6, 30, 68; 4--79; 7--43
Agena Dlaunchvehicle.. ... ... ... ... ... ... . i 7--8; 8--44;9--23, 24, 76;

‘ 10--31; 11--25, 74, 75; 12--22,
70
Agency Wage Committee, NASA . ... ... .. ... ... . ... ...l 21--173
Agriculture, Department of (see Department of
Agriculture)
ATAA (see American lnsmule of Aeronautics and
Astronautics (AIAA))

Air Force, U.S. (see also Air Force Aerospace Medical
Lab.; Air Force Cambridge Research Center; Air
Force Logistics Command; Air Force Nuclear Aerospace
Research Facility; Air Force Office of Scientific
Research; Air Force Rocket Propulsion Lab.; Air
Force Systems Command; Arnold Engineering
Development Center; Clark AFB tracking system;
Department of Defense; Downey, Calif. Air Force
plant; Eastern Test Range; Ellington AFB, Tex.;
Eglin AFB, Fla. ground station; F-15 aircraft;
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Air Force, U.S.-continued
F-111 aircraft; Holloman AFB, N. Mex.; Rome Air
Development Center (RADC); School of Aerospace
Medicine; Space Systems Division/Air Force; -
Wendover AFB; Western Test Range; Williams AFB,
Ariz.; Wright Patterson AFB, Ohio)
Aerospace Test Pilot School . ... .. ... ... ... ... ... 12--104
Agenalaunchvehicle . ... ... ..................... 9--76; 11--75; 12--70: 14--16
Agena target vehicle test program .................. P ;. 15--10
Apolloprogramrole . ... .. ... ... .. ... .. i 13--32, 34; 14--145, 146;
. 15--22, 26; 16--62-64; 18--13
Atlas program . ...... e e e e 11--75; 12--70
Bioastronautics PrOram .. .. ...vu vt er e v ettt ernnennnas 14--46, 49
Biomedical research . ... .. .. ... .. .. L) AN 15--44, 45,95, 232, 238
Biosatellite program . .. ...... .. ... ... .. ... ..., 11--69; 13--58; 16--218; 18--54
Communications satellites program . ................... 10--96; 12--81, 82; 13--79
Cooperation with AEC , .
Nuclear rockets program . ...................c..c... . 16--155, 156
Cooperation with Army/Navy/NASA ... .. ... ... .o 7--62, 63
Cooperation with FAA/NASA .
SSTHESHNG & oo et e e 19--165; 20--116, 117
Cooperation with NASA
ACHVILIES « oot e 1--12, 13; 2--20,.30; 7--62,
63;9--21-24, 58, 76; 10--23,
24, 68, 80, 81,96, 119;
11--21, 24, 34, 69, 75, 98,
99, 111, 241; 12--3, 26, 70,
81, 82, 104; 13--32, 34, 58,
79, 99-101, 105, 106; 14--16,

46,49,73, 104, 110, 121, 145,

146; 15--10, 22, 26,

44, 45,

76,93, 95, 141, 169, 170,
232, 238; 16--62, 64, 136-139,

. . 217, 218; 19--117

Aeronautical research ......... ... ... oL 21--198; 22--100, 101
Aircraft accident investigation . ....... ... ... ... . i i 19--166
Apollo program ... ... ... 18--13
Biosatellite 2 recovery . ... ............ F 18--54
Computer programming .. ............uiiioronneunnnnnennenenanyaen. 2197
Earth resources survey aircraft ... ... ... ... .. 19--70
CF-106 pilot training ..o o 17--182
FXaircraft ... ... 19--166
GEOS 2 utilization ........ ... i i 21--80; 22--74
Informationexchange ........ .. .. ... .. .. ..., 17--182
Launch vehicles . ..... S 18--98
Manned Space Flight Network ........ ... ... ...t 18--132, 133
MOL Project . .....oveiiie e [P 19--34
Personnel exchange .......................... 14--12, 208; 17--181; 18--182;
’ 20--194

RB-57 aircraft utilization .. ...... ... ... ... .. . . i 22--76
Research grantsand contracts ......... ... ..ccoiiuninenninennaronn, 17--259

ST tesSting . ..o e 19--165; 20--116, 117
SUPPOIE SEIVICES . . . ot ettt e e ettt 20--45
X-I1S flight program .. ... 20--119
XB-70 flight research program . .................... 17--88; 18--84, 85; 19--88
Cooperation with Navy/NASA ... ... ... ... ... ... 1--12; 2--30
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Air Force, U.S.—continued

Cryogenic gyroscope research .. .................... [N e 11--98, 99
Earth resources sSUrvey . .......... ..ttt 15--76; 19--70
Engine dynamics program .. ............... [ e 14--121
F-106 pilot training . ........... ... ... il e 17--182
FX aircraft ........ P L 19--166
Gemini Project .. ... ... ... 9--21-24, 58; 10--23, 24;
11--21, 24; 12--2, 26

© Geodetic ObSErvations . ... ... ... 20--85
Joint Navigation Satellite Committee ... .....................ooue.... 152169
Launch vehicles . ... ...t e e e 4--73; 16--101; 18--98
Liquid hydrogensupply ... ... ... . . 14--208
Lunar Orbiter photographsanalyses . .............. ... ... o i, 16--77
Manned space flight programrole .. ............. .. - ... 10--68, 80, 81; 13--34, 184
Manpower utilization .............. L .. 15--141, 169
NASA supervisory training films request ........... ... .. ... ... ....... 21--174
Program Review Group .......... .. .. . . i 11--111
Project SPA D . ... e 16--217
SupersonicTransport studies .. .............. P 13--99-101; 14--104; 19--165
Titan 2 flighttests .. ... ... 11--24
Tracking and data acquisition . ........................: 11--34;15--170; 19--117
Training Command Survival School . ... ... .. ... ... .. ol L. 427
Transfer of Launch Complex 13 .. ... ... ... ... ... .. ... ... PN 14--73
X-15research aircraft . ... .. ... ... . ... e 10--119; 20--119
XB-70research ... ... ... .. .. . 13--105, 106; 14--110;

15--93; 16--136-139; 17--88;
18--84, 85; 19--88

Air Force Aerospace Medical Lab. .......................... 9--212, 214, 215; 13--32,
o i 252,259
Air Force Cambridge Research Center . ................ 5--152; 6--132; 7--117; 8--146,
: : i 188
Air Force Logistics Command . ... ... ... .. i 16--101
Air Force Nuclear Aerospace Research Facility,
Fort Worth, Tex. .. ... . i e e et 9--120; 17--181
Air Force Office of Scientific Research (AFOSR) ...................... [P 17--181
Air Force Rocket PropulsionLab. ..... .. ... ... ... ... ... ... J 16--156

Air Force School of Aerospace Medicine (see
School of Aerospace Medicine, Brooks AFB, Tex.)
Air Force Space System Division (see Space Systems

Division/Air Force (SSD/AF)) - '
Air Force Systems Command . ....................... e 8--168; 13--182, 183
Air Line Pilots ASSOCIALION ... ..\ttt ee ettt 22--188
Air Products and Chemicals, Inc. . . ......... ... ... ... .. .. ... ... ... 13--253; 16--215
Airtrafficcontrol ... ... .. L e 3--113
Air Weather Service . ... .. 19--70; 20--86

Airborne Auroral Expeditions (see also Aurora ) .
Borealis Study) ... ... i, 19-242.43; 21--157, 158;
' 22--46, 143
Aircraft (see also Aero Commander aircraft; ’
" Apollo/Range Instrumentation Aircraft (A/RIA); ;]
B-52 aircraft; B-58 aircraft; BAC-111 aircraft; 13
Bell 47-G helicopter; Bell X-14 airplane; Bell :
X-22 airplane; Bell XV-3 airplane; Boeing B-377

aircraft; Boeing 720 aircraft; Boeing 727 aircraft; : .
C-5A aircraft; C-130B _aircraft; C-133B aircraft; \ o
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\
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Aircraft—continued
C-135 aircraft; C-141 aircraft; CL-84 aircraft;

" COIN (Counter-Insurgency) aircraft; Convair 240-A
survey aircraft; Convair 880 aircraft; Convair 990
aircraft; CTOL aircraft; Doak 16 aircraft; Dornier
'DO-31 aircraft; Electra P-3A survey aircraft;
F-12/SR-71 aircraft; F-14 aircraft; F-15 aircraft;
F-104 aircraft; F-106 aircraft- F-106B supersonic
aircraft; F-111 aircraft; F8U-3 aircraft; F100
aircraft; F-100F aircraft; FX aircraft; Hypersonic
aircraft; Instrumentation aircraft; Jet aircraft;
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Alabama A & M College, Normal . ........................ 13--212; 15--197: 17--211;
22--147

Alabama University . ......... ... ... ... ... .. ... . ... 9--193; 11--154, 212; 13--154,
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16--200; 17--160; 18--159;

20--175: 21--178; 22--164

Exceptional Service Medal . .. . ... .. ... ... ...... 13--168; 14--187, 188;
17--160; 18--158, 159; 20--175,

176; 21--177, 178; 22--164

Federal Woman’s Award . ... ... .. .. .. ... ... ... .. ... ... 15--144
Government Employees Incentive Award Act :
of 1954 . . . . .. e 20--179
Group Achievement Awards . . ... ... ..... ... 13--168; 14--186, 187; 15--149;
16--201; 18--159, 160; 21--179;
22--164

Incentive awards granted NASA employees,

tables
Jan. 1 -Jun. 30, 1965 ... ... L 13--192-194
Jul. 1 -Dec. 31, 1965 . . . ... . ... 14--233, 234
Jan. 1 - Jun. 30, 1966 .. . ... ... ... ... 15--180, 181
Jul. 1 - Dec. 31, 1966 . . ........ e e 16--238-240
Jan. L - Jun. 30, 1967 ... . L 17--196-198
Jul. 1 - Dec. 31, 1967 .. . .. .. 18--204-207
Jan. 1-Jun. 30, 1968 .. . ... L oL 19--179-182
Jul. 1-Dec. 31, 1968 ... .. ... ... ... 20--217, 218
Monetary awards for inventions and contributions . . . ... .. f e 19--146
Outside Honorary Award . .. . ... ... ... ... . .. ... ... ... 13--169
Outstanding Leadership Medal . . . ... ... ..., . . 13--167, 168; 14--184, 185;
- 15--147-149; 16--200
Public Service Award . .. ... ... .. ... .. ... 13--168; 16--201; 18--160;
22--164
Space Act Section 306 awards summary . .. ... e e 20--216; 22--211
Special Service Award . .. ... . 13--168
SUMMATY . . .o oo 3--128; 5--166-169; 6--143;
) 8--159, 160; 9--159, 161,
187-189; 10--182-184; 11--177,
178; 12--14, 170, 171;
14--184-190; 15--147-149;
16--199-201
AZUR project

Germany/U.S. cooperation . . . ................... 17--136; 22--45, 46, 140
AZUR-T satelhite . . . o oo oo 22--45, 46, 65, 140

B-52 aircraft . . . .. L T I 1--12; 11--95
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B-58 aircraft . .. .. ... . ... 2--84; 14--110; 16--139
B-70 aircraft (see XB-70 aircraft)

Babbitt, Donald O. . . . .. .. L e 18--159
BAC-111 aircraft . . . . .. o e e .. h5-91

Back contamination (see Interagency Agreement
on Back Contamination; Interagency Commitiee
on Back Contamination)
Bader, Michel . . .. . . . .. 18--140
Baker-Nunn optical camera stations . . .. ... ......... 2--42, 44; 3--75; 4--71, 72;
5--38, 58, 59; 8--135, 136;
13--137; 15--166; 16--167;
18--140; 22--135

Bakutis, Rear Adm. Fred E. . . . .. ... ... .. .. . . .. 21--177
Balfe, Capt. Paul J. . . . . . . . e 9--159
Ball Bros. Research Corp., Boulder, Colo. . .. ... ....... 2--36; 3--58; 4--54; 5--94;
22--181
Ball State University, Ind. . .. . ... ... ... ...... 15--136, 214; 16--187; 17--149,
230
Balloon Flight Station, Palestine, Tex. . ... ... ................ 15--126; 16--172
Balloons
Germany/U.S. cooperation . . . . ... .. ... ... ..., 15--126; 16--172
Switzerland /U.S. cooperation . . . ... ... ... 19--125
TSl o o o e e e e e 5--135; 11--96; 22--46
Barbados Oceanographic and Meteorological Experiment
(BOMEX) . . .. e e 21--79
Barium ion cloud probe . . . ... ... oo L e 16--172; 22--141
Baron, Col. Oakley W. . . . .. .. . .. .. 21--177
Barreira do Inferno Range, Natal, Brazil . . .. ............ 14--152; 18--136; 19--121
Bassett, Astronaut Charles A, . .. ... .. ... .. .. . .. ... 11--30; 15--146
Battelle Memorial Institute, Columbus, Ohio . . ... .. ... . 4--109; 8--191; 9--211, 212;

11--239; 12--232; 13--250, 251;
15--230, 231; 17--248; 18--236
Batteries (see Space power)
Bay St. Louis, Miss. Minitrack tracking facility . . . . .. e 10--64, 68; 11--145, 147
Baylor University, Tex. . . ... ... ... ... ... .. ... .... 9--214; 11--244; 12--233;
13--256; 15--235, 236; 16--270;
17--254; 18--239; 19--232
BBC (see British Broadcasting Corp. (BBC),
Kingswood, England)
BC-4 camera . . ... . .. . 20--159
Beacon satellites (see also lonosphere beacon
satellites; Polar ionosphere beacon satellites;
S-45 ionosphere beacon satellite; S-45A ionosphere

beacon satellite; S-66 ionosphere beacon satellite) . .. .. .. 1--19, 20; 3--55; 4--45; 5--38;

) 7--118; 8--144

Bean, Astronaut Alan L. . . ... ... ... .. .. ... .. . ... ... 11--30; 22--6, 14, 133

Becker, John V. . . .. L. T, CLooL9--159

Beckman Instrumertits, Inc., Calif. . .. . ... ... ... ... ... ... . ... .. 17--212

Beeler, D. E. . . . . .. 11--177

Beggs, James M. . . . .. 19--143

Belew, Leland F. . . . . .. 16--201
Belgium

Cooperation with U.S.

Lunar sample program . .. .................. 19--127; 20--158; 22--143

Solar eclipse studies . . ... .. ... .. ... Lo 13--143

Technology utilization program . . . . ... ... ................. 17--153

Bell Aerospace Corp. . . .. .. ... ... o 17179

Bell Aerosystems Co., N. Y. .... T 4--93; 15--226
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Bell Aircraft Corp., Buffalo, N. Y. .. ... ... ........ 2--50; 3--42, 81, 133; 4--719
Bell Helicopter Co., Ft. Worth, Tex. . . . .. ... ... .. . ... 8--192
Bell Telephone Labs., Inc., Holmdel, N. J. . .. ... ... .. 2--39, 43; 3--7, 8, 18, 62, 64,
65,76;4--11, 13

Bell 47G helicopter . . . . . . . . ... e 18--38
Bell X-14 airplane . .. . . ... . .. e e 4--117, 118; 5--108
Bell X-22airplane . .. ........ ... ... . .. L O 7--89
Bell XV-3 airplane . . . . . . .. .. 2--81
Bellcomm, Inc. . .. ... ... ... ... ... L 10--211; 12--196; 14--206;
: 18--181; 21--197

Bellman, Donald R. . . . . . .. .. .. e e 18--159

Beltsville Space Flight Center (see Goddard
Space Flight Center, Greenbelt, Md.)

Ben Franklin Submarine . . .. ... ... .. . 21--38
Bendix Aviation Corp., Towson, Md. . . .. ... ... ... ... ......... 2--43; 3--74
Bendix Corp. . . .. .. ... 4--60; 8--182; 10--211; 11--190;

" 12--196; 13--179; 14--205, 206;

15--165, 166; 16--214, 215;

17--179, 180; 18--180, 181;

19--162, 163; 21--195, 196;

: 22--180, 181
Bendix Field Engineering Corp., Owings Mills, Md. . . ... ...... 14--202; 20--190-192

Bennett, H. Stanley . . .. ... . .. . 21--179
Beresford, Spencer M. . . . ... ... 22--162
Bergen, William B. . .. . . ... . ... ... e 16--201; 21--178
Berkner, Lloyd V. .. ... ... ...... e .. 16--199
Bermuda tracking station

Activities . . .. . .o L 7--81, 116; 8--64, 142; 13--133;

14--143, 144; 15--81, 118; 16--164,
: o 218;17--128; 19--127
International cooperation . ... ... .. ........... 9--136; 10--148, 158; 11--139;

12--132
Berne University, Switzerland . ... ... .. ... ... .. P 9--126; 19--125, 126
Berry, Charles A. . . . .. . ... .. 14--187
Bibliography service, NASA . . .. .. .. ... .. 21--168
Big Joe launch vehicle . . . .. ... . .. ... 2--26, 28; 3--42
Big Joe I launch vehicle . ... ... ... ... e 9--5
Biggs, John R. . . . . . 17--158
Bikle, Paul F. . ... ... ... e e 9--159
Bilateral Space Agreement of 1962 (U.S.S.R./JU.S)) . .. ... 9--134; 11--14, 145; 13--143;

14--157
Bioastronautics program . . .. ... .. ... L L e 14--46, 49
Bioletti, Carlton . . . . . . . . . e 13--167
Biomedical Applications Teams .. . ... .............0..... 21--169, 170; 22--157

B1OS (see BIOS-3 satellite; Bioscience program/
Biological Investigations of Outer Space (BIOS))

BIOS-3 satellite . .. ........ ... ... ... ... ..... B 21--148

Biosatellite 2 Symposium, NASA . . . . . .. ... ... 19--53
Biosatellites

Accomplishments . . . ... ... ... ..... ... ... 16--74; 17--53, 54; 19--53-55;

20--65, 68

Development and testing . ... .. ... .. ........... 13--58; 14--64, 65; 16--83

DOD/NASA cooperation . .. ........... ... ... .t 16--218

Experiments . . .. ... .. ... ... ... ... 13--58, 60; 15--58, 59; 19--53-55

Launches . ... .. ... ... ... .. ... 13--45, 58; 15--59; 17--53, 54

Review . . ... .. .. .. 9--70; 10--77; 11--68, 69;

’ 12--59, 62, 63; 18--54-56

Biosatellite B . . . . . . .. ... 17--54

Biosatellite D (see also Biosatellite 3) . ... .. ... e 19--53-55; 20--68
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Biosatellite 1 ... ... ... ... ... ... ... .. .. ... 16--83, 100; 17--52, 53, 182
Biosatellite 2 . . . . . . . ... 18--54-56, 63, 131; 19--53;
20--56, 65, 68; 21--66; 22--63

Biosatellite 3 . . .. ... ... ... ... L 21--63-65, 68; 22--61, 135

Bioscience program (see also B10S-3 satellite;
Biosatellites; Biotechnology and human research;
Space medicine)
Aerospace medicine . .. ... ...l

Army/NASA cooperation . ... ........ ... ...
Astronaut selection . .. .. ... ... . oL,
Behavioral biology . .. .. ...... ... . ... ...

21--66, 67; 22--63, 64

Biological Investigations of Outer Space (BIOS) . . . 5--130, 135; 6--115, 117; 10--77

Biophysics . . .. ... ... Tt 16--91, 92
Environmental biology . . . .. ................. 9--70-72; 10--77, 78; 11--11, -

) 68-70; 12--62, 63; 13--61, 62;

14--65; 15--60, 61; 16--88-90;

17--52, 53; 18--58; 19--56, 57,

20--74, 75; 21--66

EXODIOlOBY -« v v o e e . 9--66, 69; 10--82, 84; 11--72;

12--59-61; 13--56, 57, 59;

14--61-64; 15--55; 16--83-86;

17--51; 18--56, 57, 19--55, 56;

20--68, 69; 21--65; 22--61, 62

Flight medicine . . .. ... ... ... ... . L 4--187, 188

Gemini 8 eXperiments . . .. .. .. ... 15--13, 14, 59, 60

Gravitational biology . . . . . .. ... e 22--63

Life science research

Algae growth chamber .. . ... .. .. ... .. . ... ... L. 7--11

Behavior in magnet fields . . .. ... ........ ... L 7--107

Behavior under zero gravity . . . ... .. ... ... . 2--30, 52, 87; 4--44, 45, 187,

5--129-132; 6--116; 7--107, 110,

111;8--95

BioengiNeering . . . . . . . .. e 8--76, 77

Committee on Life Sciences . . .. ... .. ... ... ....... 1--68; 2--23, 124

Extraterrestrial life . . . ... ............. 5--134, 135; 6--120; 7--107, 108;

- 8--73

Life detection devices . . . . . ... .. .. ... ........ 6--117-119; 7--112, 113

MErCUry Project . . . . .o v v v vt e e i e e 5--136, 137; 8--60

Microorganisms . .. . ... ... ... ... ..., 4--36; 6--10; 7--108; 8--73

Origin of life . . ........ e 7--111

Planetary environments . . . ... .. T 5--133; 6--117, 118, 120;

7--107; 8--76

Review . . . . . . ... 1--68; 2--23, 30, 52, 87; 3--44,

' 45;4--36, 187-191; 5--127-137;

6--10, 11, 117-124; 7--108, 110,

111; 8--60, 73, 75-77, 95

Space environments . . . ... ... L. 1--27, 28; 4--188-191; 5--134,

135; 6--122, 123; 7--107, 8--75,

: 76

Spacecraft sterilization . . ... ... . ... . L L 6--11, 124

.. 3--113-117, 119; 4--187-190;
5--127,136, 137; 6--115-122;
7--103, 107; 8--164
P 11--71

... 877 9-973-75; 11--70, 71;
12--64, 65; 13--62; 14--66;
15--61; 16--90, 91; 17--54;

18--58-61; 19--57, 58; 20--70-73;

X-15 experimental vehicle . . . ... .. ... ... .. 5--127
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Bioscience program—continued
Manned space science

Apollo earth orbital studies . . ... ... ... ... .. ... .. .... 13--66; 14--7
Apollo lunar studies . ... ...... ... ... ... ... . . ... 13--67; 14--68-71
Gemini earth orbital studies . . .. ... .... L. .. 13--64, 66; 14--46-49, 66, 67
Medical data analysis . . . .. . .. e 14--49, 50
NUtrition . . . ... o e 10--86; 11--73
Orbiting laboratories-. . . ... ... ... ... ... .. ... .. .. ol 10-69
Physical biology . .. ... ..... .. ... e e 12--65, 66; 13--63; 14--66;
15--61; 17--54, 55; 18--61, 62;
19--58; 20--73, 74; 21--67, 68,
- 22--64, 65
Physiological responses . . . .. .. ...... e e e 12--104, 108; 13--17, 58, 60,
61; 14--64, 65, 67
Planetary quarantine . .. ............ e 10--84, 85; 11--73; 12--61;
13--57, 58; 14--64; 15--56-58;
16--86-88; 17--51, 52; 18--57;
19--56
Primate study . .. .. . ... 21--63-65
Radiation effects . . . ... ... .. ... . ... ... .. 11--116; 12--106, 107; 13--61,
64; 14--65

Radiobiology research
Cosmic radiation . . . ... ... o o oo 1--27; 4--190; 5--129, 130;
: 6--115,117; 7--108
Review . . . . e e e e 7--110
Space biology . . . . . ... ... 4--189; 5--133-155
Space radiation . . . ... ... L. e e 5--129; 6--11
Scientific experiments . . . .. . ... ... ... 9--65-69; 10--81, 82, 86;

11--7,11,73,74; 13--17, 58,
60-64, 66, 67, 14--24, 26, 61-64
Bioscience Review Board, USS.R.JUS. . ..... ... .. ... 15--61, 62; 16--92; 17--38
Biotechnology and human research (see also
Bioscience program) )

Accomplishments . . ... ... .. ... ... . ... 10--125; 11--116; 13--107, 108;

15--93-96; 16--140, 141
Advanced concepts . . .. ... ... 17--89; 18--88, 89; 19--90
Apollo astronaut sickness . . . .. ... ... ... ... ... 21--121, 122
Astronaut protective SyStems . . . ... ... . ... ... 2--6, 30; 3--38
Bone demineralization studies . . . . . . ... ... ... 21--120

Environmental physiology . . . .. .. ... ........ 7--103, 105; 9--73-75; 13--108;
: 14--65, 112; 15--93; 17--89-93;
18--92-94; 20--120-122; 22--105

Flight program . . . . .. ... ... .. .. .. ... . . 12--104; 13--107

Human factors systems program . .. .......... e e 9--108, 109
Life support and protective systems

Atmospheric sensing system . .. . ... ... Lo 21--123

Bioinstrumentation . . .. ... ... ... .. ...... 11--30, 31, 112, 113; 12--25;

. 13--108; 14--112, 113; 15--88

Contamination studies . . .. ... ... ... ... ... P 14--110-112

Control equipment . . . ... . ... ... L. 11--113; 12--106, 108

Future missions studies . . .. ...... . ... ... ... .. ...... 22--109, 110

ObJeCtives . . . . . o o e e i1--112

Oxygen generating system . . ... . ... ............ 18--89, 90; 19--90, 91;

) . 20--122-124,126; 21--123

Regenerative processes . . ... ... .......... 9--72, 73; 10--79, 80; 12--106;

13--107; 14--112; 19--90-92;

22--106-109

Spacesuit systems . . . ... L. 7--106; 11--113, 114; 12--106;
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Biotechnology and human research-continued

13--107, 108; 17--91; 18--92;
19--92, 93; 20--126; 21--124, 125

Water reclamation . . . .. .. ... ... ... .. .. 17--90, 91; 18--91, 92; 19--90;
. 20--125; 21--123, 124
Man-systems integration . . .. .. ... .. ... .... F 11--30, 116; 12--107, 108;

13--108, 109; 14--113, 114;
17--93, 94; 18--94, 95; 19--94,
95:20--122; 21--122, 123;

22--106

Noise research - . -« o o o vt i e 21--119, 120
OART program . . . . . . ... e e 7--103
ObJeCtiVES . . . v v v v o e 10--126; 12--106, 107; 13--107
Solar flare effects research . . . ... .. .. ... .. ... .. ... .. ... ..., 19--94
Sonic boom research . . . .. ... e e e 21--120
Weightlessness experiments . . . ... ............... 21--125-127; 22--110, 111
Bishop College, TeXas . . . . . .. . e 22--147
Bisplinghoff, Raymond L. . . ... ... .. ... .. .. ... ... 10--180; 14--182; 15--146;
18--158"

Bisson, Edmond E. . . . . . . ... e 20--175°
Black Brant 4 sounding rocket . . . ... .. ... ... ... 19--121
Blagonravov, Academician . . . ... ... ... ... ... 7--118
Blasingame, B. Paul . . . . . ... 21--178

Blossom Point, Md. tracking station . . . ........... .. 3--94; 4--69; 7--82; 8--135;
. . 10--151; 11--136; 12--129; 13--37;
14--148; 15--116

BMwF (see German Federal Ministry for Scientific

Research (BMwF))
Blount Bros. Construction Co. . ... . ... ... ... 11--190
Board of Contract Appeals, NASA
Membership . . . ... ... ... 18--190; 19--184; 20--202;
21--220; 22--197
Responsibilities . . . . . . ... ... 18--166; 19--155; 20--186;
’ 21--187;22--173
Boeing Co. . . o v v vt e 4--160; 5--127; 8--169, 182,
187; 10--211; 11--188,190;
12--196; 13--178, 179; 14--204, 206;
15--164-166; 16--213-215; 17--5,
177, 178; 18--179-181; 19--162,
163; 20--190, 192; 21--194-196;
22--179, 181
Boeing B-377 aircraft . . .. .. . 10--6, 66
Boeing 720-aircraft . . . . . . .. 15--91
Boeing 727 aircraft . . . ... ... 15--91
Bogart, Lt. Gen. Frank A. .. .. .............. ..., . 12-2168; 13--166; 14--183;
’ 22--163
Bolender, Carrol H. "l . . e 21--177
Bolt, Beranek, and Newman, Inc. . . . ... ... ... ... ... ........ 8--188; 10--222
BOMEX (see Barbados Oceanographic and
Meteorological Experiment (BOMEX))
Boone, Walter F. . . .. ... ... .. .. ... .. 19--144, 165; 20--175
Boosted Arcas | sounding rocket . . ... .. ... ... 19--124
Boosters (see Launch vehicles) :
Borman, Astronaut Frank . . . .. ... .. ... ... .. L. 12--40; 13--39; 15--148; 16--19;
20--6, 10, 22; 21--176
Boston College, Mass. . ... ... ... ........0 ... .... 11--229; 13--236; 15--218;

17--234
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Boston University, Mass. . . .. ... ... ..., 9--204; 11--229; 12--227,

13-—236 15--218; 17--234; 19--216
Boston University Observatory . . ... ... ... ... ... ... ... 11--229
Bothmer, Clyde . . . ... .. ... ... .. ... .. ... . ... ... .. ... 13--166; 14--184
Bowers, Jack L. . . . . . . ... 16--201
Bowie State College, Md. . ... ... .. .. e e 19--141; 22--147
Bowling Green Universily, Ohio .. ... .. . e 19--228
Bowman, Julian H.". . . ... . Lo 13--166
Boxer, USS . . . . . e 15--22
Boy Scouts of America . . . ... .. ... ... 14--174; 15--137
Boyer, William J. . . . . . .. 18--159
Brand, Astronaut Vance D. . . . .. ... .. ... ... .. e 15--37
Brandeis University, Waltham, Mass. . . .. ... .......... 9--204; 10--222; 11--229;

13--236; 14--260; 15--218;
17--234; 19--216
Brazil (see also Barreira do Inferno Range,
Natal, Brazil; Cassino, Brazil; Natal, Brazil;
National Commission on Space Activities of -
Brazil (CNAE); National Space Council)
Cooperation with Argentina/U.S.

EXAMETNET . . . . .. .. e e e 17--140;22--71
Cooperation with Mexico/U.S.
Earth resources survey aircraft program . ... .. .. 19--70-72, 126; 20--153, 158;

21--157, 22--75, 143,
Cooperation with U.S.

Af/RIAairfields . . ... .. ... 19--127
Earth resources survey aircraft program . . . .. ... ... .... 21--157; 22--75
Lunar sample program . . .. ...................... 19--120; 20--153
NASA spacemobile presentations . . .. ... ... ..... 18--149; -19--135; 20--168;
- 21--167

National Geodetic Satellite Program (NGSP) . . . . . .. .. 17--14105 19--127
Personnel training . . .. .. ... ... 19--128
Sounding rockets program . . .. ... .. e 17--44, '134-136; 18--136, 139;
19--120, 121; 20--158; 21--158;

22--71, 144

Space technology training . . . .. .. ...... ... ... L. 20--160
International cooperation . . . .. ... .......... 8--142; 9--130; 11--147; 12--74;

13--140, 145; 14--82, 152, 159,
15--123, 124, 129, 130; 16--169,
173,174, 178

Sounding rocket launches . . . . ... .. ... ... L L L. 19--126
Bridgeport University, Conn. ... ................... . 10--218; 15--137; 17--149
Brigham Young University, Provo, Utah . . . . .. .. ... ... 11--246; 13--259; 15--238;

16--241; 17--257; 18--240;
19--235
British Broadcasting Corp. (BBC), Kingswood,

England . . . .. ... e 14--175
British Columbia Umversnty, Vancouver . .. . ... e 19--238
British National Commitiee on Space Research . . ............... 9--134; 11--143
British Science Research Council . .. .. ... ........ ... ...... 17--141; 18--139
Broglio, Luigi . . . . . .. ... . 13--141

Brooks AFB, Tex. (see School of Aerospace
Medicine, Brooks AFB, Tex.) :
‘Brooklyn Polytechnic Institute, N. Y. .. ... ... ... ........ 12--30; 15--133, 227
Brown Engineering Co., Inc. . . . .. .......... .. ...... 8--182; 10--211; 11--190;
. 12--196; 13--180; 14--206;
15--166; 17--179; 18--181;
21--197; 22--181
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Brown/Northrop . . .. ... .. .. ... 19--163
Brown University, Providence, R. L. . .. ... ... ... ..... 9--213; 10--227; 11--243;
12--233; 13--255; 14--265;
15--133, 235; 16--181, 270;
17--145, 252, 253; 18--238;

19--232
Brown, William D. . . . ... .. ... . 21--177
Buchandn, Donald D. . ... ........... ... ... 20--175
Buckley, Edmond C. . . ... ..... ... . ... ... .. ... 1--37; 19--143, 144; 20--175
Budd Co., Philadelphia, Pa. . .. .. .. ... ... ... ... 4--43
Budget and funds (see Appropriations and budget) .
Bull, Astronaut, John S. . . . . .. .. 15--37
Bundesministerium fuer wissenshaftliche Forschung
(BMwF) (see German Federal Ministry for
Scientific Research (BMwF))
Bunker, George M. . . . . .. . ... 16--201
Burch, J. L. ........... O e 12--172
Bureau of Medicine and Surgery, US. Navy . . ... ......... 9--203; 13--235; 15--44
Bureau of Mines . . . . .. .. ... 17--224
Bureau of Naval Weapons . . . .. ................. 4-.99; 9--198, 204; 10--219;

11--228; 12--227; 13--235, 255;
14--260; 15--217; 17--234,
Bureau of Public Roads . . ... .......... e 1i--191
Bureau of Reclamation
Cooperation with FWPCA /NASA

Technology applications . . . ... ........ . ..... ... . ...... 21--169
Cooperation with NASA
Technology utilization program . . . ... .. ... 18--153; 19--137, 138, 165, 166
Bureau of Ships . . . . ... . . ... .. .. .. ... 11--222; 12--224; 13--226
Bureau of Standards (see National Bureau of
Standards (NBS))

Bureau of the Budget .
Cooperation with DOD/GAO/NASA

Cost reduction . . .. . ... e 21--189, 190
Cooperation with NASA )
ADP data code utilization . . . . ... ... L. L L 15--144
Earth Resources Survey Program Review
Committee participation . .~ .. ... .. e 21--80
Financial report approval . . ... ......... .. ... .. ... .. 14--171; 16--182
Burke, Walter F. .. . ... ... ... .. ... .. ...... e 16--201
Burns and Roe, Inc.,, New York . ... ... ... ... ... ... .. ........ . 243
Burrows, Douglas C. . . .. ... ....... . ... ... ... .... e 13--165
Butler, Herbert 1. . . . . .. . ... . .. 15--149
C
C-1 rocket engine . . . ... ........ e e 14--202
C-5A aireraft « Lo L L L e 15--89
C-130B aircraft . . . .. ... .. 22--76, 717
C-133B aireraft . . . .. . 16--63, 64
C-135 aircraft . . .. . e 14--145, 146
C-141 aireraft . . ... ... ... . L. e 18--183
CARB (see Civil Aeronautics Board (CAB)) .
Cadle, Don D. . .. .. .. . .. e 9--160; 10--183
California Institute of Technology; Pasadena, ’
Calif. . ... . 1--42; 7--139; 8--184; 9--194,

10--217, 218; 11--154, 215;
12--220; 13--176, 214; 14--64,
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California Institute of Technology—continued

California State College, Long Beach . . .. .. ... ..
California University . . . . .. ... ... ... ...

California University, Berkeley . .. ... .. ........

California University, Davis . . ... ... .. .. ...,
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Sounding rockets program . . . . ... ... .. 6--131; 7--116; 17--44; 18--136,
137; 20--158; 21--76, 158;

22--144
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10--148; 11--139; 15--118, 129;
16--164, 168

9--127, 128, 136; 11--13, 138;
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Centaur AC-3 flight test . . . .. . ... 11--140
Centaure sounding rocket, France . . . . .. .. .. ... ... .. ... ...... 16--170
Central America (see also specific countries) . . . . .. .. ... ... ...... 11--162
Central Radio Propagation Laboratory . . . . .. .. .. ... ... ......... 2--34
Centre d’Etudes Nucleaires de Saclay, France . . . . . . .. ... .. ... ... 19--39
Centre European pour la Recherche Nucleaire
(CERN) L 4--115
Centrifuge facility
CAstronaut training device . . .. L L. oL Lo 3--45
Expenditure . . . . . ... L e 5--139
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12--110

. . 2--34, 37; 8--187; 9--200, 201;

10--220, 221; 11--83, 96, 153,
224; 12--13, 90, 148, 225;
13--229; 14--166, 257, 258;
15--52, 212; 16--262; 17--227,
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19+127; 20--159; 21--158, 188;

i I 22--144
Configuration Control Board, MSC . . . ... ........ ;’ ............ 19--20
- Consultative Committee for Telephone and [
Telegraph . . . . oo /... 10--97; 11--85
Contract Adjustment Board, NASA ... ... L ]8--L66 167, 191; 19--155, 183;
2(} 186, 201; 21--187 188, 219;
. ’ \ 22--173, 196
Cosmic Ray Working Group, The Netherlands . .. ...} . ....... ... .. 19--126
Cost Reduction Board, NASA . .. ............ 14/-)-198, 199; 15--156; 18--173,
174; 19--150, 151; 20--185
Cost Reduction Steenng Committee, NASA . . ... .. ‘, ............. 18--174
Design Reference ReviewBoard . . .. ... ... ... ... ... ... ...... 22--36
Earth Resources Survey Program Review |
Committee . . .. ... ... ... ... N oo 21--80
East Central Florida Regional Planning Council . . . .. L 10--220
Engineers Joint Council . . . .. ... ... .. ...... L 18--151
Federal Council for Science and Technology . ... ... L. 11--168; 13--159; 19--138
Gemini Management Panel . .. .. ... .. .. ... ../ (U 10--24
Gemini Program Planning Board (GPPB) . . .. .. ... ... ........... 10--23
Ground Station Committee . .. .. ............. l~: ............. 20--159
Historical Advisory Committee, NASA . ... ... ... ... 15--175; 16--223; 17--187;

| 18--189; 19--139, 172, 174;
) 20--200; 21--206; 22--158, 195
Indian National Committee for Space Research }

(INCOSPAR) . . . ... o ‘ .. 13--141; 14--154; 15--126;
16--172 174; 17--137; 18--136-138;
19--123, 124

Indian /NASA lnstrucuon Television Study Group .. .. ............. 19--124
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Committees and boards—continued

Industrial Applications Advisory Committee . . . . . ... 8--89, 180; 10--210; 12--195
Integration Review Board, Apollo program . . ... .. ................ 9--56
Inter-Range Documentation Group . . ... ............. 7--34; 18--39; 19--30
Interagency Aircraft Noise Abatement Committee . . . . ... . ...... ... 16--130
Interagency Committee on Back Contamination . . . .. .. 17--36, 37; 19--35; 21--48;

' 22--19, 41,42
Interagency Committee on Oceanography . .. ... ... ............. 16--218
International Committee on Space Research (COSPAR) . . ... ........ 5--149
International Ground Station Committee . . . . ... ................ 17--141
Inventions and Contributions Board, NASA .. ... .. ... 1--6; 2--101, 124; 3--132,

146; 5--169, 183; 6--160, 166;

7--147; 8--175; 9--161,

186-189; 10--184, 200-203;

11--178, 179, 196, 199-201;

12--173, 199, 203, 204;

13--169, 170, 189; 14--189,

190, 229, 232; 15--150, 151,

176-181; 16--201, 202, 233-240;

17--161-163, 188, 192-198;

18--156, 160-163, 189-191,

197-207; 19--145-147, 173-182;

20--209-216; 21--179-182, 207;

: 22--165-168, 206
Joint Committee on Hazards of Space Nuclear

Systems, AEC/DOD/NASA . .. ......... EE 2--124; 3--145
Joint Meteorological Satellite Advisory
Committee, ARPA/Weather Bureau/NASA . .. .. .......... e 2--37
Joint Navigation Satellite Committee . . . ... ... ..... 11--83, 88; 12--82; 13--79;
14--83; 15--74, 169; 16--217,
20--83
Life Sciences Subpanel, Aeronautics and Astronautics
Coordinating Board . . . . . e e e 10--125
Life Sciences Working Group . . . ... ........ ... ... ..... 18--41; 19--34
Lunar and Planetary Missions Board . . . ... ... ... .. P 22--58
Management Council, NASA Headquarters . . ... ................ 19--147
Management Council Establishment . . . ... ... .. ... .. ... ... ... 6--139
Manned Space Flight Experiments Board . . .. .. : .. 11--31; 15--38; 17--26; 20--54
Manned Space Flight Policy Committee, DOD/NASA . .. ... ... 15--170; 16--217
Materials Advisory Board, NAS . . ... ... ... ... .. ......... e 2--69
Meteorological Group, Wallops Station, Wallops
Island, Va. . .. .. e 14--187
Missile Sites Labor Commission . . ... .............. .. ........ 14--207
NASA Aviation and Standardization Committee (NASC) . . . ... ... ... 22--186
NASA/Industry Gemini Executives Group . . .. ... .. AU 11--20; 12--21
National Advisory Committee for. Aeronautics (NACA) . .. . ... 1--4; 5; 14--183
Natjonal Aeronautics and Space Council . . ... ... ..... 1--3, 64; 2--122; 3--143;

5--180; 6--164; 7--146;
8--172; 9--178; 10--198;
11--193; 12--187; 13--186;
14--218; 15--172; 16--69,
220; 17--184; 18--186;
19--169; 20--197

National Aviation Education Council . . .. .. ... ... ... ... .. ... 7--126
National Coordinating Committee for Aviation ’
Meteorology . . . . .. 5--36

National Council of Teachers of Mathematics . . ... ... e 7--126; 11--162
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Committees and boards—continued
National Council on Marine Resources and Engineering

Development . . . . . . .. .. e 16--218

Norwegian Committee for Space Research . . ... ... .. 13--142; 14--156; 15--172;
17--137

Pakistan Space and Upper Atmospherc Research

Committee . . .. .. ..... . . ... e - . 15--127, 237; 16--174;
18--139

Panel on Operational Meteorological Satellites .

(POMS) . ... ... e 5--36
Parts Steering Committee, NASA . . . .. .. ... ... o oo 12--94
Personnel Management Review Committee, NASA . .. ... ... ....... 18--165
Planetary Exploration Planning Panel . . . ... ... .. ... ... .......... 22--60
Planning Coordination Steering Committee, NASA . .. .............. 16--69
President’s Missile Sites Labor Commission . . . . . e 13--181
President’s Science Advisory Committee (PSAC) . ... ..... ... ... 16--69; 18--32
President’s Task Force on Communications Policy . . ... ... ... L 20--194
Reliability Assessment Review Board . . ... ... ... ... ... .. ....... 9--56
Scandinavian Committee for Satellite Communication . . .. ..., ... ..... 9--133
Science and Technology Advisory Committee for Manned

Space Flight (STAC) . . ... . . . e e e 11--19
Science and Technology Committee . . . .. .. .. ... ... ........ 16--69; 18--41
Scientific and Technical Subcommittee, U.N.

Committee on the Peaceful Uses of Outer Space ................. 11--146
Senior Review Board, OSSA . .. ... .............. e 21--198
Source Evaluation Board, NASA . . . .. ... ... ... ....... 21--41; 22--36, 37
Space Medicine Advisory Council .. . ... .. ... . ... ... ... ... ... 18--41
Space Science and Applications Steering

Committee, NASA . .. ... ... .. .............. 18--192-196; 20--203-208;

. ) 22--198

Space Science Board, NAS . . .. .. .............. 13--56; 14--61, 64; 15--41;
17--91

Space Science Committee, DOD/NASA membership . . . ... .. ........ 3--146

Space Sciences Steering Committee, NASA . . ... ... .. .. 5--187-190; 6--167-170;
. 8--176-179; 9--70; 10--77,
206-209; 11--68; 12--192-194;

14--223-225; 16--97, 105,

228-232
Swedish Space Research Committee . . ... .. ... ..... ©9--133; 11--143; 13--142;
17--137
Swiss Committee for Space Research .. ... ........... e 19--125; 20--157
Unmanned Spacecraft Panel . . .. ... ... ... ... . ... L L. 10--96
U.S./U.S.S.R. Bioscience Review Board ............ 15--61, 62; 16--92; 17--38
Washington. Area Metal Trades Council . . .. ... ... ... ... ...... 11--172
X-15 Joint Program Coordinating Committee . . . .. ... ............ 10--121
Commodora Rivadavia, Argentina tracking station . . ... ... ... ........ 22--144
Commonwealth Scientific and Industrial Research .
Organization (CSIRO) . . . ... ... ... . . e 10--228; 21--150
Communicable Disease Center Laboratory (U.S.P.H.S.),
AUanta, Ga. ... 11--73; 12--61, 62
Communications (see also Spacecraft electronics
and control) . .. ... ... .. .. e e e e e 9--105; 10--112; 11--97;
B 12--94
Communications Network, NASA (NASCOM) . ... .... 13--128; 14--41, 149; 17--128,

132, 133;20--151, 152;
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Communications Network, NASA (NASCOM)-continued
21--151, 152; 22--133

Communications Research Institute . . . .. ... ... ... ..... 8--193; 10--219; 11--223
Communications Satellite Act of 1962 . . . . . .. . ... ... ........... 8--88; 10--96
Communications Satellite Corp., (COMSAT),

Washington, D. C. (see also Intelsat communications

satellites; Intelsat 1; Intelsat 2; Intelsat 3; Intelsat 3-F2;

Intelsat 3-F 3; Intelsat 3-F4; Intelsat 3-F5; tntelsat 4)

Early Bird 1 launch . . ... ... ... ... ... ....... 13--67, 76-78; 14--74, 82, 83
Early Bird 2 contract . .. .. .. ... ... e 15--72, 73
Intelsat satellites . . . . ... ... .. ... ............ 17--56, 63, 133; 19--65, 66;
21--77, 78, 147; 22--66,

72-74, 135

NASA launches . .. ... ... ... ... ... 18--67, 68, 130, 131
Negotiations with NASA . ... ..., ... ... ... ........ 14--150; 15--119
Role . . . . . . . . e 10--9, 96, 97; 11--83, 84,
12--7,79; 20--6, 77, 81-83

Satellite service contract . . . .. .. ... . e 16--168

Communications satellites (see also Early Bird
communications satellites; Early Bird 1; Early
Bird 2; Echo active communications satellites;
Echo passive communications satellites; Echo 1;
Echo 2; Intelsat communications satellites;
Intelsat 1; Intelsat 2; Intelsat 3; Intelsat 4; Relay
active communications satellites; Relay 1; Relay 2; Syncom
active communications satellites; Syncom 1; Syncom 2;
Syncom 3; Telstar active communications satellites; Telstar 1;
Telstar 2)

CPB/NASA COOPEration . . . . ..o vt ie ittt et e et 22--184

DOC/NASA cooperation . . . . ... ...t 22--183

FCC/NASA cooperation . . . ............ e 21--199; 22--74, 183, 184

HEW/NASA cooperation . . . . .. e 22--184

Library of Congress/NASA cooperation . . ... ... ................. 22--184

Review . . . .. e 21--77, 78; 22--72-74
Communications satellites program

Accomplishments . . .. ... ... ... ... ... ..... 2--39; 5--30, 100-102, 117,

118, 150, 175;6--7, 8, 12,

130, 131; 7--6, 64-67; 8--8,

9, 163, 164; 9--83-88;

11--83-88; 12--79, 142; 13--76,

79; 14--82, 83; 15--71-74;

16--108, 109; 20--77, 81-83

APPTOPFIatioONs . . . . . .o o e 8--164

Army/NASA cooperation . . . ... ... P 11--87

Closed circuit television . . . .. . ... . . e 6--8

Cooperative Projects . . . . . . oottt i e e e e 6--130, 131

Financial management . . . . . .. .. .. ... ... e 8--163

Ground SLations . . . . . ... 6--12

Interagency cooperation . . . .. .. ................. 5--175; 13--145; 14--159

International cooperation . . . ... ... ... ... ... ., 5--150; 6--12

Long distance communication TeSOUICES . . . . . . . . o vt v v v v i i n et o 6--7

Materials evaluation . . . .. ............. ... ....... . 5--117, 118

Navigation satellites . . . .. ................... 9--87; 10--102; 11--83, 88;

’ 12--79, 82; 13--79, 80;

14--83; 15--74

Rebound and relay projects . . . .. ... ... ... .. L., 6--130, 131; 8--86

Research . ... ......... e 10--95-98; 11--84
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Communications systems {see also Communications
satellites; Tracking and data acquisition program)

Computer Language for Aeronautics and Space Programming
(see CLASP (Computer Language for Aeronautics and
Space Programming))

Computer Software Management and Information

Center (COSMIC) . .. ... oot

Computers (sce Automatic Data Processing (ADP))
COMSAT (see Communications Satellite Corp., (COMSAT),
Washington, D. C.)

Concordia College, Moorhead, Minn. . ... . ... ... ...
Conductron Corp., Ann Arbor, Mich. . .. .. .. ... ...

Conference on Aircraft Operating Problems, Langley
Research Center
Ceuference on Biomedical Space Experiments
Conference on Definitive Arrangements for the
International Telecommunications Satellite Consortium
Conference on Lunar Exploration
Conference on Slush Covered Runways
Conference on the Peaceful Uses of Outer Space, U.N

Conferences and meetings

Aerodynamics Conference, Langley Research Center . .

Aircraft Noise Conference, NASA

Biosatellite 2 Symposium, NASA
Conference on Aircraft Operating Problems,

Langley Research Center . . . .. .. ... .........
Conference on Biomedical Space Experiments . . . . ..

Conference on Definitive Arrangements for the
International Telecommunications Satellite
Consortium

Conference on the Peaceful Uses of Outer

Space, UN. . . .. ... ..

Conference on Lunar Exploration
Conference on Slush Covered Runways
Contract Cost Management Seminar, NASA
Educational programs and services - conferences

FAA Aviation Maintenance Seminar, Oklahoma City,

Financial Management Conferences

Gemini Experiments Symposium . . ... . ... .. ...

Gemini Mid-program Conference
Gemini project tracking and data acquisition,
international conference
Hypersonic Aircraft Technology Conference
Interdepartment Federal Procurement Seminars
International Astronautical Federation Congress

Annual Procurement Conference . . .. .. ... ..., .. ... . . ... ...

.. 11--160, 166; 12--155, 136;

... 5--19, 55; 6--161; 7--102,

128; 8--84-88, 159, 185, 189

17--152, 153;

18--153; 19--138,
139; 20--171; 21--169-171;
22--157, 158

.............. 6--161

L. 32,7, 50, 515 5--152;

11--164-166; 13--158; 15--139;
; 20--78, 159

.. 32,7, 50, 51; 5--152;
11--164-166; 13--158; 15--139;
20--78, 159

............... 8--159

18--167

13--154, 158; 14--174

14--193; 18--167; 20--180
14--23
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Conferences and meetings,—continued

[nternational Biomedical Conference, Manned

Spacecraft Center . . . .. . . ... 13--34. 144
International Biophysics Meeting . . .. . . .. ... L 11--166
International Meteorological Satellite Workshop . .. .. ... .. ...... .. .. 6--3
International Science Fair . . ... ... ... ....... e 15--137; 17--149
International Space Science Symposium . . .. .. .......... e 3--6
International Telecommunication Unjon Conference
on Frequency Allocation . .. ... ... ... ... .. .. .. ... . ... ... 3--74, 78
Inventions and Contributions Board Conference . .. . ... .. ... .. 21--181, 182
Management Seminar, Manned Spacecraft Center . . . ... ... ........ 14--198
Manned Flight Awareness Seminar . .. ... ... ............... 22--187, 188
Minority Manpower Resources Conference Manned
Spacecraft Center . . . . . .. .. . .. . . .. 15--143
NASA bibliography service . .. ... ... ... . ... o 21--168
National Conference on SpdCCCl‘dfl Sterilization
Technology . . . . . .. . . e 14--64
Runway Traction. Conference, NASA . . . .. ... .. ... ......... 20--110, 111
Seattle World’s Fair . . .. ... .. ... ... .. ... ... ...... 7--126, 128; 8--155
Southern States Workshop Conference . . . ... ... ... ...... 16--187; 17--149
Space Radiocommunications Conference of the
International Telecommunications Union . . . . ... .. ... ... ...... 10--97
Space Shutile Symposium, Washington, D. C. .. ... ... ... .o L. 22--37
Structural Dynamics and A‘croelaslicily Specialists
Conference, New Orleans, La. . . . ... .. ... ... .. ... ....... 21--168
Symposium on Remote Sensing of the Environment,
Ann Arbor, Mich. . .. ... .. 22--143
Technology Utilization Conference, Langley
Research Center . . .. ... ............ R R I 19--138
University Program Review Conference. . . . . . e e 13--153
VTOL Research, Design, and Operation Meeting, )
Atlanta, Ga. . .. .. e e e e e 21--168
Youth Science Congress . . . . ... ... ......... 15--138; 17--149; 19--134, 135
Configuration Control Board, NASA . . ... ...... .. ... ............. 19--20

Congress (see Appropriations Committee, U.S. House of
Representatives; Appropriations Committee, U.S. Senate;
Committee on Aeronautical and Space Sciences, U.S.
Senate; Committee on Science and Astronautics, U.S.
House of Representatives)

Congress of Industrial Organizations (C10) (see AFL/CIO
employee-management agreement)

Congressional Reports . . . .. ... ... . ... .. . e 7--129
CONIE (see Spanish National Commission for Space

Research (CONIE)) ) :
Connecticut Agricultural Experiment Station . . ... .. e e 8--185; 10-.80
Connecticut Universily',' Storrs . ... ... L. S 8--185; 9--197; 10--218;

11--219; 12--223; 13--220;
15--205, 206; 16--259; 17--153,

. o221;19--207

Conrad, Astronaut Charles, Jr. . . ... ... . ... ........ 11--30; 14--188; 16--16, 22,
23,-35, 200; 20--6, 8; 22--6,

14, 133

Consolidated Systems Corp., Monrovia, Calif. . .. ................. 3.-54; 4--43

Construction of facilities (see Facilities; specnflc
NASA centers)
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Consultative Committee for Telephone and Telegraph . . . . ..
Contamination control (see Quarantine)

Contingency reCovery . . .« oo v v i i e

Contract Adjustment Board, NASA

Membership . . . . ... ... 18--191; 19--183; 20--201;
21--219; 22--196
Responsibilities . . . .. ... ... . ... . L. 18--166, 167; 19--155; 20--186;
21--187, 188;22--173
Contract Administration Office, NASA . ... ... .. ... ... ... .. ... . ... 7--138
Contract Cost Management -Seminar, NASA . . ... .. ... ... ... .. ..... 18--167
Contracting and procurement (see also Office of
Grants and Research Contracts (OGRC); Office of
Procurement)
Apollo program policies .. . ... ... ... . L L 18--13
Army/NASA cooperation . . . .. .. .. .. 11--184

Audit procedures . . .. ... L L

...... 14--200; 18--175

Bidding . ... ........... . < .. 3--130; 5--157; 6--147; 8--167;

] 9--169; 10--191, 192

Board of Contract Appeals . ... . ... F 19--155; 20--186; 21--187, 220;
22--173

Contract Adjustment Board . .. ... ... ... .. .. 19--155; 20--186; 21--187, 188,

- . ) : 219; 22--173

Contract administration . . . ... ... e

Contract awards

13--175; 14--135, 200, 201;
17--172; 19--159

Geographical distribution . . . . .. ... .. .., 9--170; 10--193, 194; 11--188; -

12--184; 13--177; 14--203;

15--163; 16--212; 17--176;

18--178; 19--161; 20--189; _
T 21--193;22--179

Major contract awards . . . . ... ..... ... .. . 1--88; 2--125-134; 3--174-179;

4--249-263; 5--158, 159;
6--149; 7--140, 141; 8--168,

169; 9--171, 172; 11--188-190;

13--178, 179; 14--204, 205;
15--164, 165; 16--212-214;
17--177, 178; 18--178-180;
19--161-163; 20--190, 191;
21--194, 195; 22--179-181

Private industry contracts . . .. .. ........... 8--167; 9--168, 169; 10--192,
’ 193; 11--187; 12--183; 13--176,

177, 14--202, 203; 15--162,
163; 16--211, 212; 17--175,

176; 18--177, 178; 19--160, 161;

Small business participation . . . ... ..........

20--188, 189; 21--192, 193;
22--177,178

3--130; 5--157, 160; 6--147,

148; 7--138, 139; 8--167;

9--170; 10--193; 11--187, 188;

12--184; 13--177; 18--178:
22--178

Subcontracting . .. .. ... L L L. 5--160; 7--138; 8--170; 10--194;

11--188; 12--184; 13--177;

14--203; 15°-163, 164: 16--212:
17--176, 177; 18--178; 19--161:
20--189; 21--193, 194; 22--179
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Contracting and procurement—continued

SUMMATY . . . oot 5--1537; 6--147; 9--169, 170;
10--192; 11--187; 12--183:
13--176: 14--202: 15--162;
16--211: 17--175; 18--177;
19--160: 20--188; 21--192;

22--177

Contract termination . . . . ... .. ... e 22--176
Contractor Performance Evaluation Program, DOD/NASA . . ... ... 17--171, 172;
18--174, 175

Contracts Equal Employment Program . .. ... ... ............. 13--175, 176
Cost or pricing data requirements . . . ... ... ... ... . ... ... 19--158, 159
Decentralization . . . ... ... ... ... 2--97; 3--129
DOD/NASA cooperation . .. ................. 3--130; 8--165, 166; 13--175;
. 14--200, 201; 15--135, 161;

16--211; 17--171, 172; 18--167,
- 174, 175; 19--155, 159; 20--187,
188
DOD Procurement Circular 74 . . . .. . .. . .. ... 22--175
Facility contracts . . .. ... ... .............. 9--174, 175; 13--176; 14--165,
166, 200; 22--176

Grants and research contracts

Descriplion . . . . . .o e e 18--142
Oct. 1, 1960 - Jun. 30, 1961 . . . . . ..o v 5--201-213
Jul 1-Dec. 3L,'1961 '« . .. 6--171-183
Jan. 1-Jun. 30, 1962 .. .. 7--153-156

Jul. 1-Dec. 31,1962 ... .. .. .. ... . 8--183-193

Jan. 1 -Jun. 30, 1963 . .. ... .. ... 9--193-216
Jul. 1 -Dec. 31,1963 . . . .. ... 10--216-228
Jan. 1 -Jun. 30, 1964 . .. ... ... 11--212-247
Jul. 1 - Dec. 31,1964 . . ... ... ... S 12--220-234
Jan. 1 - Jun. 30, 1965 . .. .. ... O 13--212-262
Jul. 1 -Dec. 31,1965 . . . ... ............ e e e 14--251-267
Jan. 1-Jun. 30, 1966 . .. .. ... .. ... 15--197-241
Jul. 1 -Dec. 31,1966 . .. ... .. .. ... ... 16--256-272
Jan. 1 -Jun. 30,1967 ......... S 17--211-260
Jul. 1 - Dec. 31,1967 .. ............... T 18--220-241
Jan. 1 -Jun30, 1968 . . . .. ... ... 19--197-238
TMAnagement ... ... e e 18--146, 147
Procurement guidelines . .. ... ... ....... e e e e 19--156
Review . . . . . ... 3--130, 131; 5--161; 6--149,
150; 7--141; 8--164; 13--147;

14--61

Incentive CONLFACLING . . . . . v v v i e et e e e 9--172, 173; 11--183, 184;

12--182; 13--175; 14--201,
202; 15--161, 162; 16--210,
211; 17--174, 175; 18--176,
177; 19--159, 160; 20--187,
’ 188; 22--175, 176

Interior Dept.,/NASA cooperation . . . ............. 11--221; 12--224; 13--224;

14--255; 15--208, 209
Letter contracls . . . . . . oo v i ittt it e 9--173, 174; 11--185; 14--201
Management SUFVEYS . . . . ..ottt 17--174; 18--174, 175

Minority business enterprise . . ... ... ... ... . 22--1717
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Contracting and procurement—continued

Negotiated overhead rates . . . ........ ... ... ... ... . ..., 11--184, 185
Personnel training - - o o o v i vt e e e e e 14--180, 201
Policies and procedures . ... ... ... ... ..., 3--130; 5--157, 159; 6--148;

7--138; 8--166; 9--167, 169;

10--189-191; 12--1
13--174; 15--1

80-182;
59-161;

16--208-210; 17--172-174;
19--155-159
Procurement

Interagency aid . .. .......... e 7--137; 8--167, 168; 9--170,
171
Management . . ... ... L 3--129, 130; 5--158, 159;
6--148; 7--137; 8--165, 166;
'9--167; 18--174, 175; 19--155-159;
-20--186, 187; 21--190-192;
22--174, 175
Procurement conference . . . . .. .. . . ... ... ... 10--189; 16--210
Regulations . . . .. . ... ... ... .. ... ... 3--130; 5--159; 10--191, 192;
11--185, 186: 14--201; 15--159-161;
) L 22--176, 177
Study groUp - . - o o o e 7--137
Total obligations, Jan. 1 - Jun. 30, 1962 . . ... ............. " 7--139, 140
Proposal handling . . .. ... e Coe.. 154159, 160; 17--173
PUblic TaWs . . v v v e e e 3--129; 8--166; 22--175
Reliability and quality assurance . . . . .. ...................... 22--182
Reorganization . -« « . - .. ... . e e e 15--151

Research and development contracts
Oct. 1, 1960 - Mar. 31, 1961 . . . ... ... .. ... ... ....... 5--214-224
Apr. 1 - Dec. 31, 1961 .. . ... ... 6--184
Review . .. ... .. ... ... L o 1--46, 48, 88; 2--97; 3--129,

131;4--199-204; 8--14-16

Service Contract Act of 1965 . . .. . .. ... ... ... ... .. ... ...
Small business set-aside program

17--174

............. 18--175, 176; 19--156, 157

Transportation study contract . . .. . .. ... ... L. 10--66
Contractors

Government facilities provision . . . ... .. ... ... . ... .. ... 22--176

Inventions and patents . . . . . . . . . .. 3--132

Major, list .. ..:...... e 7--152; 8--182; 9--172; 10--211;

11--190; 12--196; 13--179, 180;
14--206; 15--166; 16--215;
17--178, 179; 18--180, 181;

19--163; 20--191-193; 21--196,

Contracts Office, NASA Headquarters
_ Control and guidance (see Satellites and spacecraft/
" Attitude control; Spacecraft electronics and control;
Spacecraft technology) '
Control Data Corp. - « « « v v v v i i e 11--190;
Convair Astronautics Div., General Dynamics
Corp., San Diego, Calif.
Apollo feasibility contractor . . ... ... .. ... ... ...
Atlas-Centaur vehicle contractor

Centaur contractor - . . .. ... e 3--31;

Magnetohydrodynamic engine

197; 22--181
......... e e e e 18--146, 147
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Convair Astronautics Div., General Dynamics—continued
Multimillion-pound thrust launch vehicle

study .o 5--83
Nuclear rocket . . . . ... ... ... ... ... ... e e e e e 4--107
Procurement negotiations . . . . . . ... ... ... 5--159: 8--185
Role . . ... .. .. ... . .. 2--98: 3--30. 31; 4--82, 107;
: 5--23.63,83
Vega contractor . . . . . . . .. .. e 2--98: 3--30
Convair 240-A survey aircraft . . . . . .. ... L oL L 15--76; 17--68
Convair 880 aircraft . . . . . . . . . . . e 15--91-
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‘Lunar sample program . . ..... F 17--140; 19--127; 20--158;
: ‘ 22--143

NASA /Science Research Council Interagency
N T I A
National Geodetic Satellite Program (NGSP) . ... .. ... ... 17--141; 18--140
Nimbus E . . .. . ... e 21--157
Nimbus F . . ... ... ... .. ... ... .. ..... e 22--141
OAO A2 . . e 20--158
OGO 5 experiments . . ............. RSP ST 19--120, 126
OSO F eXperiments . . . ..o v vttt it ittt 13--143
OSO 5 experiments . . .. ..ottt 21--49, 157
REVIEW . .. it 3--14, 62, 71, 74; 6--12
Runway tire traction studies . . . .. ........... ... ... . ... ... 22--141
Satellite projects . . .. .. ... ... e 14--53, 152, 157
Selective chopper radiometer . . . . ... ... L L L. 21--76
Sounding rockets program . .. ... ... .. ... ... .., 21--158

Technology utilization program . . .. .. e 17--153
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" Tracking Stations . . - .« v i e 14--159; 19--127
UK-4 satellite . . .. o oottt e e e e e e e 21--156
Visitors to NASA facilities .. . ... ... ... ... ... ... ... ..... 13--146

Greece/U.S. .
Camera station . .. .« .o ot e e 18--140
Exploter 29 . . . .o 14--53
Solar eclipse studies . . .. .. ... 21--158
Sounding rockets program .. ........ P 15--48, 123, 126

Ground based support communication . . ... ... ... ... L. .. 5--147, 148, 150

Ground observations coordinated with Tiros

photographs . . . .. ... ... ... 5--35, 97

GUINEA . . . . i e e e e 16--187

HEOS © . . o e e e e e 20--142

Iceland/U.S.

ASLIONAUL LrainiNg - « - ¢ v v v ot e e e e e e e 18--140
Auroral research balloon flight project . . . ... ... .. ........... 21--160
India . . oo e e 6--131; 8--143; 9--131;

10--14, 94, 154; 11--14, 65,

137, 141, 142; 12--74, 81, 137,
141; 13--141, 146; 14--152,
154, 159; 15--123, 126; 16--169,
172, 174, 178, 187
India/Japan
Sounding rockets . . . ... 19--124
India/Japan/U.S.
. Sounding rockels program . .. .. ... ... L. L 21--158
India/U.S.
ATS F utilization .. . .......... e e - 22--72, 139, 141
Lunar sample program .. .. ... .. ... ... . e 22--143
NASA communications experiments . . . . . ... ......... 18--135, 137, 138
Sounding rockets program . . .. ... ......... 17--44, 137; 20--158; 21--158;
22--144
Space applications . . ... .. G e 20--158, 160; 22--143 .
Technology utilization program . .~ . .. ... .................. 17--153.
IndONESia . . o v e e e 12--74
Information exchange .. .. .. e 14--157; 15--128; 16--175 .
Iran . .. e 11--137; 16--177
[reland /U .S.
Atlantic sea-state MeASUFEMENTS . . . . .. . ... .. ... ... ..., 21--159
Israel/U.S. . . )
NASA spacemobile presentations . . . . .. ... ... ....... 20--168; 21--167
Ialy . .. .o 4--2, 113; 5--45, 151; 6--131;
7--117; 8--83, 144; 9--131,
137; 10--14, 94, 155; 11--14,
141, 142, 147; 12--11, 12, 54,
136, 137; 13--141-143, 146;
14--156, 159; 15--130; 16--172
Italy/U.S. ’
Lunar sample program .. .. ... ... .. L 22--143
National Geodetic Satellite Program (NGSP) . . .. ... .......... 16--177
San Marco project . . ... ... L AP, 17--43, 44, 132, 134, 137,
) 18--135, 138
San Marco C satellite . . . .. R [ 19--124, 125; 21--68, 156

San Marco | satellite

. 20-:6
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Solar eclipse studies . © . . ... ... 21--158
Weightlessness studies . . . . .. ... ... L L .. 21--125
Japan .. .. 2--41; 3--78; 4--2, 113;

5--147; 6--131, 132; 7--49,
117; 8--144, 145;9--132;
10--95, 156; 11--7, 85, 137;
12--12, 131, 137; 14--106, 107,
159; 15--130; 16--172

Japan/U.S.
ATS Lsupporl . ... ... ... e 17--65, 141; 22--71
Biosatellite-D data acquisition . . .. ... ... ... ... .. 21--159
Lunar sample program . . ................... 17--140; 19--127; 20--158;
: 22--143
Patent licensing . . . . . . .. .. .. e 20--195
Personnel training . . . ... ... ... 21--160
Sounding rockets program . ... ... ... ... ... ..., 17--135, 137; 21--158
SYncom 2 . . . e 20--5
Korea/U.S. .
Lunar sample Program . . ... . ... ... ittt it 22--143
Life sciences . . . . . .. . e e 4--190
Malagasy Republic . . ......... ... .. .. ..... 8--145; 10--158; 12--12, 142,
14--158
Malagasy Republic/U.S. :
Tracking station . ... ......... .. ... ... .. e e 18--140
Manned space flight planning . . . ... ... ... ... L Lo 22--142
Mauritius Island
Cooperation with U.S.
Apollo/Range Instrumentation )
Aircraft (A/RIA) ... . 20--150
National Geodetic Satellite _ . :
Program (NGSP) . . . ... ... .. . . 19--129
Meteorological sounding rockets . . . . ... Lo oL L Lo 20--81
Mexico . . . . . .. e . 3--48; 9--137; 10--148;
11--139; 12--132; 13--139, 142,
145, 146; 14--158, 159; 15--130
Mexico/U.S. :
Earth resources remote SENSiNG . . . . .. . .o v vt v e e 21--81
Earth resources survey aircraft program . . ... ... T Lo 21--157; 22--75
Lunar sample program . . . ... .. ... ...... .. .0 . ... 19--120; 20--153
Meteorological research project . . ... ................ 19--125; 20--157
Meteorological satellite experiments . . .. .................... 17--141
National Geodetic Satellite Program (NGSP) . ... .............. 17--141
Personnel training . . . . . . . .. . 19--128
Space technology training . . . ... ................ ... .... 20--160
NASA spacemobile presentations . . .. ............. 17--149; 18--149; 19--135;
) 20--168
Netherlands . . .. ....... ... .. .. . - 12--12, 139; 13--143, 146;
14--53, 156; 15--123, 126;
16--187
Netherlands West Indies . . . .. ... .. ... ... .. ... ....... 11--137; 12--131
Netherlands/U.S.
A/RIA airfields . . ... ... ... . 19--127
NASA spacemobile presentations . .. ... ........ 19--135; 20--168; 22--154

OAO A2 . 20--158
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OAQO 2 guest observers . . ... .. ... .. .. e 21--157

OGO Sexperiments . . . .. ..o vttt et e 19--120, 126

Satellite payload . . .. ... .. ... ... ... “18--138

New Zealand

Cooperation with U.S.

National Geodetic Satellite Program (NGSP) . . . ... ... .. ... 17--141

Sounding rockets program . . ............ 9--133; 12--12, 139; 13--140,

142

Nigeria . . . . .. . . e 4--111; 5--147; 8--131, 145;

9--137; 10--99, 159; 11--14,

145; 12--12, 142; 16--176

NOrway . . . e e e 5--151; 8--143; 11--141;
12--81; 13--142, 143, 146;

14--152, 159; 15--127; 16--173,

177
Norway/U.S.
Airborne Auroral Expeditions . . . .. .. ... ... L. 22--46, 143
Lunar sample program . . ... ................ 19--120; 20--153; 22--143
Sounding rockets program . . ... .. ... ... ... ... 17--44; 18--138; 19--125;
20--158; 22--143
Operations SUPPOTt . . .. . .. ... ..., 13--144, 145; 14--158
Pakistan . .. ... ... .. 6--132; 7--117; 9--133;
10--14, 94, 154; 11--14, 141,
143, 147; 12--12, 139, 141,
13--75, 140-142, 146; 14--156;
15--123, 127; 16--169, 174
Pakistan/U.S.
Sounding rockets program . . . ... ... ... ... 18--139
Personnel exchanges, education and training . . ... ... 3--71; 5--148; 7--118; 8--147,
12--143; 13--139, 144, 146;
14--159, 160; 15--130; 16--177,
178; 17--142; 19--127, 128;
21--160
Peru . . ... .. . 11--136, 137; 12--129; 13--145
Philippines
NASA spacemobile presentation . . ... . ........ 18--149; 19--135; 20--168
National Geodetic Satellite Program (NGSP) . . .. ... .......... 17--141
Operations SUPPOTL . . . . o ottt i i et e e e e e 11--14, 146
Tracking station site possibilities . . . ... .................. .. 8--146
Portugal . . .. ........ ... ... . e 16--177
Scandinavia . . . . . ... e 9--133
“South Africa . . . ... ... L. .. 8--133; 9--126; 11--136, 138;
' 12--129, 130
South Africa/U.S.
Lunar sample program . . .. .......... B 22--143
National Geodetic Satellite Program (NGSP) . . . ... .. ... ..... 18--140
Xenon light experiment . . . ... ...... T, 18--146
South America . . ...... ... ... ... ... ... . L ... 10--95; 13--139
Spain . .. ... .., e e 3--2, 70; 9--137; 10--159;

11--14, 137, 138, 145, 146;
13--139, 145; 14--158, 159;

15--119, 123, 127, 129, 130; -
16--169, 174, 178
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Spain/U.S.
Lunar sample program . .. ....... e e 19--120; 22--143
Operations support . . ... ... ......... e e 21--158, 159
Sounding rockets program . . ... ... ........ 19--125; 20--158; 21--76, 158;
22--71
Summary of NASA international activities . . . ... .. 14--151; 15--194-196; 16--253,
254; 20--1
Sweden . . ... e 5--152; 6--132; 7--117;
8--146, 188; 9--133; 10--14, 94,
156; 11--14, 141, 143; 12--78,
81, 139; 13--140, 142, 143;
14--53, 159; 15--127
Sweden /U.S. .
Lunar sample program . . . . ... ... . vttt 20--153
Sounding rockets program . .. .. ............ 17--44; 20--158; 21--76, 158
Switzerland . . . ... ... L 10--97; 12--74; 13--143
Switzerland /U.S.
ALSEP experiment . . .. ... ................ 19--125, 126; 20--157, 158
High altitude balloon experiment . .. ... ........ 19--125, 126; 20--157, 158
Lunar sample program . . . ................. 17--140; 19--127; 20--158;
22--143
Tabular summary of NASA international activites . . . ... 9--180, 181; 10--229-231;
i 11--141, 210, 211; 12--217, 219;
13--210, 211; 14--248-250
Thailand . . . . . ... 14--159; 20--159
Tracking and data acquisition program . . .......... 2--40; 3--1, 2, 7, 8, 14, 46,
48,62,70,71,74,78; 11--141;
12--129; 13--139; 14--152-159;
15--128, 129; 16--176, 177
Uganda . . .. ... e 14--159
United Nations . . . .. ... ... .. i 3--2, 7, 50, 51, 72; 12--142;
15--128; 16--176
USSR, 3--70; 7--118; 8--141, 146;
10--157; 11--87, 141; 12--140;
16--175
U.S.S.R./U.S. _ .
Bilateral Space Agreement of 1962 . ... ........ 9--134; 11--14, 145; 13--143;
14--157
Bioscience Review Board . . ... .. ... ... ...... 15--61, 62; 16--92; 17--38
Joint publication . . .. .. .. L 14--158
Tracking . .. ... S 3:-216
Treaty on Rescue and Return of Astronauts . . :............ 18--139, 140
Yugoslavia/U'S.
NASA spacemobile presentations . . . . . ... .. ... ... ... 21--167
Zanzibar . .. ... ... e 4--111; 7--81; 8--131;
_ 11--14, 145
International Development Services . . . ... .. e e - 13--223
International Geophysical Year (IGY) .. . ... ... ..... 2--13, 42, 96; 3--72; 4--35, 72
International Ground Station Committee . . .. .. ..... .. ... . ......... 17--141
International Indian Ocean Expedition (IIOE) . .. ... .. 13--141; 14--154, 156; 15--126,
127

International Meteorological Satellite Workshop . .. . ... ... ...... .. ... 6--3
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International Organizations Immunities Act ... ... ..
International programs . . . ... .. ... .........

International Quiet Sun Year (IQSY) ... .. .. ...

International Satellite for lonospheric Studies (see ISIS
(International Satellite for Ionospheric Studies))

International satellites (see A-1 French satellite;
Alouette satellites; Alouette 1; Alouette 2;
Ariel ionosphere satellites; Ariel 1; Ariel 2;
Ariel 3; EOLE meteorological satellite; ESRO 1;
ESRO 1B; ESRO 2; FR-1 French satellite; FR-2
French satellite; ISIS (International Satellite
for lonospheric Studies); ISIS-A; [SIS-1; Research
isatellite 625 A-1, Germany; San Marco B satellite;
San Marco C satellite; San Marco 1 satellite;
San Marco 2 satellite; UK-E satellite; UK-3 satellite;
UK -4 satellite)

International Science Fair . ... .. .............
International Space Science Symposium . .. ... ....

‘International Telecommunications Union

Activities . . . . . oo oo
Conference on Frequency Allocation . . .. ... ..

International Telecommunications Satellite
Consortium (see Intelsat communications
satellites)

International university fellowship program,

NASA . . . S

Interplanetary magnetic field

Explorer 10 measurement . . .. ... .. .......
Pioneer 5 measurement . . . .. ... ... ... ...,

Interplanetary Monitoring Platform (see IMP
(Interplanetary Monitoring Platform))
Inteplanetary space flight

DSIF tracking .. ... ... ... ... .. ... ... .
Pioneer S space probe . -, . .. .. ... L.
Planning . . . ... ... ... .. e
Review . . . .. oo v i i

“TrajeCtOries « v vov v v v v vt e e e
Unmanned . . . ... ... ... ... . ... ...

Interrogation, Recording and Location

System (IRLS) . . ... .. ... .. .

Interstellar dust (see also Meteoroids and

MEteOrites) . . . . . . . o e

Intrepid, USS . .. .. ... ... T,

Inventions and Contributions Board, NASA

(see also Patents) . . . ... ... ... ... .. ...,

“A Summary of Reports on Commercialization
Activities of Patent Waiver Grantees”

Award Evaluation Questionnaire . ... ... . L.

................. 14--159

3--70-72; 5--147-152; 6--130-133;
7--115-119; 8--¥3, 14, 146

6--133; 8--70; 13--49, 139, 145;
14--53, 54

5--149; 6--129; 15--130; 17--142;
18--140; 19--128 20--159; 21--160;
22--145

...... 1--29; 2--2; 3--14-16, 69;

5--115, 116

................... 2--63

..... 15--74; 16--114; 21--71,"74;

22--69

.. 1--6; 2--101, 124; 3--132, 146;
5--]69 183; 6--160, 166;

7--147; 8--175
.............. 19--145, 146
................. 22--167
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Inventions and Contributions Board, NASA~continued

Awards . .o 9--187-189; 10--201-203;
11--199-201; 12--203, 204;

13--169, 170; 14--232; 15--150,

151, 179-181; 16--202, 238-240;

21--181; 22--166, 167

Commercialization of waived inventions . . . .. ... ... .. .. 21--180, 181; 22--166
Conference, May 20-21, 1969 . . .. ... .. ... .... e 21--181, 182
Contributions awards . . . . ... ... ... . 2--101; 5--169; 6--160
Functions . . . . ... ... .. .. ... .. ... 9--161; 10--184; 11--178, 179;

12--173; 13--169; 14--189, 190;
16--201; 21--180; 22--165
Government Employees Incentive Awards Act

of 1954 . . L e 20--179
Hearings . . . . .. . .. .. . 17--163; 19--146, 147
Incentive Awards Act awards by center,

Jan. 1 —Jun. 30, 1968, table . . .. .. ... ... .. ... .. .. ... ... ... 19--182
Membership . . .. ... ... .. .. .. 9--186; 10--200; 11--196;

12--199; 13--189; 14--229;
15--176; 16--233; 17--188;
18--156, 197; 19--173; 20--209;
21--179, 180, 207; 22--165, 206

Monetary awards . . . . ... ... 19--146; 20--178, 179
Monetary awards for inventions and .
CONIBULIONS . . . . . . ittt it e e e e e e e e e 18--161-163
" Patent waiver petitions . . . . ... ... 16--202; 17--162, 163; 18--161,
162; 19--145; 21--180, 181;
: 22--166
“Petitions for Patent Waivers” . .. ... ... ... ....... . ..... 19--146; 20--178
Responsibilities . . ... ... ... ... ... . . L. 17--161, 162; 18--160,"161;
: 19--145; 20--177
Scientific and technical contributions
Jan. 1-Jun. 30, 1966 . . . ... ... ... ... 15--179
Jul. 1 -Dec. 31, 1966 . . . .. o 16--237
Jan. 1-Jun. 30, 1967 . .. .. . .. ... 17--163, 195
Jul. 1 -Dec. 31, 1967 . . . . .. o 18--203
Jan. 1 - Jun. 30, 1968 . . . . .. ... .. 19--178
Jul. 1-Dec. 31, 1968 . . . . . .. .. e 20--215
Jan. 1-Jun. 30,1969 ... ............. ... e 21--212-215
Jul. 1 -Dec. 31, 19697, . . . . . . 22--209, 210
Lon engines -
Electric propulsion . . . . ... ... ... ... . ... 6--102; 8--119, 121
Frototype at Lewis Research Center . . . .. .. .................... 2--5
Review . . . . . .. 2--48; 5--89; 7--75
Ion spectrometer . . . . . .. ... e 4--35
Tonized gases . . . ... ... ... ... ... 2--77; 3--110, 111; 9--107
lonosphere
Description . . . . .. e 1--28; 2--34; 3--54-57; 4--44-49
Electron density
Alouette measurements . . . . . .. .. 8--64
P-21A measurements . . . .. ... ... 7--47
Review . . . . . 3--55
Electron temperature . . . . . . .. ...ttt e 5--38
Investigations by Nike-Cajun rockets . . . . ........................ 7--49
Investigations by P-21A geoprobe . ... . .. ... .. ... 7--47

Low energy charged particles, Explorer 8
MEASUTEMENTS . . . . v . ottt v e et e e e e it e e e e e e e 5--37
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ITonosphere-continued
Magnetic and electric fields, sounding rocket

measurement plans . . .. . . ... 3--57
SoUNdINgS . % . .t e e 4--37; 6--55
lonosphere beacon satellite . . . .................. 9--105, 129, 130, 134; 12--140
lonosphere beacon satellite (S-66) . .. ............... 1--29; 3--55; 7--118; 10--157
lonosphere Explorer 20 . . . . . .. . . ... L 12--69
lonospheres Institute, Germany . .. ................. 0ot 15--126
lonospheric Research Lab., Royal Technical
Institute, Denmark . . . .. .o it e 13--142; 14--156
lowa State University, Ames . . ... ................. 2--34; 7--4; 9--202; 11--153,
-226; 12--49; 13--232; 15--215;
17--231 "
lowa University, lowa City ... ................ 4--49; 8--137, 187; 13--153, 232;

14--166; 15--215; 17--231;
- 18--229; 19--56, 57, 213; 20--59,

60; 21--156
[QSY (see International Quiet Sun Year (IQSY))
Iran (see also Shiraz, Iran optical tracking
station) :
International cooperation . . ... ... .. L L. 11--137; 16--177
IRDG (see Inter-Range Documentation Group
(IRDG))
Ireland
Cooperation with U S.
Atlantic sea-state MEASUTEMENtS . . . . . . . . . .. ..ot v v v e ... 21--159
IRIS (see Infrared Interferometer Spectrometer
(IRISY)
Iris sounding rocket
DevelOpmEnt . .\ v v v v it i i e e e e 3--35; 5--79
Review . . . L e e 4--96, 98
Transferred to NASA . ... .. ... .. . . . . e 2--40
IRLS (sce Interrogation, Recording, and
Location System (IRLS))
frwin, Astronaut James B. . .. . .. ... ... ... .. .. .. ... P 15--37
{SIS (International Satellite for fonospheric .
SStudies) ... L 10--69; 11--144; 14--54, 153,
1SIS-A 156; 15--126; 16--178; 19--122
Low frequency experiment . .. ... .. .... e 19--121
ISIS-1
Canada/U.S. cooperation . . .................... . ...... 21--51, 52, 154
Delta launch vehicle utilization . ... ... .. ... ... e 21--68
Launch date . .. .. P e e 21--49
Isotopic sources for Space Power (see Space power
technology)
Israel
Cooperation with U.S.
NASA spacemobile presentations . . . ... ............. 20--168; 21--167
“Israel Institute of Technology, Haifa . . . ... .. ... ... ... ... .. 15--241; 19--238
Italian Commission for Space Research (CRS) . ... .. 12--11; 14--156; 16--172; 17--132,

134; 18--135, 138
Italy (see also Italian Commission for Space
Research (CRS); San Marco project; San Marco B
satellite; San Marco C satellite; San Marco |
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Italy —continued

‘satellite; San Marco 2 satellite; San Marco
sea-going platform)
Cooperation with U.S..

Lunar sample program . .. .. ... ... ... 22--143
National Geodetic Satellite Program (NGSP) . .. ............... 16--177
San Marco project . . . .. ... .. 17--43, 44, 132, 134, 137,
18--135, 138

San Marco C .. .. ... ... 19--124, 125; 21--68, 156
San Marco 1 . ... ....... ... e e 20--6
Solar eclipse studies . . . . .. e e e e 21--158
Weightlessness studies . . . .. ... ... .. L 21--125
International cooperation . . . ... ... .. ..... oo 4-22, 113; 5--45, 151; 6--131;

7--117; 8--83, 144; 9--131, 137;
10--14, 94, 155; 11--14, 141,
142,147, 12--11, 12, 54, 136,
137; 13--141-143, 146; 14--156,
159; 15--130; 16--172

OSOF eXPeriMent . . o . o v i v e it e ittt e e e e e 13--142
ITL transporter and vehicles . . . .. .. ... ... ... . ..o 6--90
J

J-2 rocket engine
Development . . .. .. .. ... 10--52, 63; 12--33, 36
Review . . . ... ... L 4--90; 5--76; 6--93; 7--8, 24,

25; 13--178; 14--36, 204, 205;
15--29; 16--52; 17--17; 19--18;

20--191°
CSHIT SEAgE Lo e e e 7--21
S-IVBstage. ... .............. R 7--22; 8--36, 37
Sketch . . o e 9--48
Tests . . . . e 9--37; 10--53, 63; 11--33
Thrust . . .. . e . 9--37; 10--52; 11--46
Jackson, Mich. . . . . . . . 16--189°
Jacksonville, Fla. .. .. ... e 14--174
Jaffe, Leonard . . . .. .. ... ... .. .. ... ... ... 12--171; 13--169; 21--175
James, Jack N. . .. o 14--185
James, Lee B. . . . . . . . 16--201; 21--178
Japan (see also Institute of Physical and Chemical Research,
Tokyo; Japanese Meteorology Agency; Japanese Ministry of
Posts and Telecommunications; Japanese Radio Research Labs.;
Japanese Science and Technology Agency; Mitaka (Tokyo),
Japan optical tracking station; MT-135 sounding rocket;
Nippon Electric Co., Ltd.)
Activities . . .. ... ... 155TLL 1265 16--169, 173,
Cooperation with India ’ 177,189
Sounding rockets agreement . . ... ... .. ... ... ... ... ... 19124
Cooperation with India/U.S. ) '
Sounding rockets program . . ... .. ... L. 21--158
Cooperation with U.S. :
ATS 1 support .. ... ... . . 17--65, 141; 22--71
Biosatellite D data acquisition . ... ....... ... ... .. . 214159
Lunar sample program . ... ... ............. 17--140; 19--127; 20--158;
22--143

Patent licensing . . ... ........ e 20--195
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1

6--211

Japan-continued
Personnel training . .. . ... .. ... I e 21--160
Sounding rockets program . ... .. .. ..... ... .. ... 17--135, 137; 21--158
SYRCOM 2 v v i e 20--5
International cooperation . . . .. .. .. .... PR 2--41; 3--78; 4--2, 113;
5--147; 6--131, 132; 7--49;
117; 8--144, 145; 9--132;
10--95, 156; 11--7, 85, 137;
12--12, 131, 137, 14--106,
107, 159; 15--130; 16--172
Japanese Meteorology Agency . . ... .. ...l L e L 16--173
Japanese Ministry of Posts and Telecommunications . . . .. .............. 7--116
Japanese Radio Research Laboratories . . .. .......... 5--147; 15--126; 16--109, 173
Japanese Science and Technology Agency ... ... ... ... ... ... ... ... .. 16--173
Jastrow, Robert .. ...... .. L 1--33; 5--4; 13--169; 20--175
Javelin sounding rocket . .. ... ... .. ... e 16--171; 17--44, 134; 19--42
Jet aircraft
Exhaust effects . . . . .. .. . e e 3--109, 110
Review . . . .. .. o e e 2--84
Safety . . .. . 5--110
Jet Propulsion Laboratory (JPL), Pasadena, Calif.

(see also MOLSINK facility, JPL; Space Flight

Operations Facility)

" Advanced computer research . .. .. ... L L e e 18--107
Advanced liquid propulsion system program . . ... ................ 13--114
Altitude control . . . .. ... L 2--62
ApOIIO POZIAME « o v vttt et i e e L1228
Applied mathematics studies . . . . ... B 14--124; 15--102; 20--132
Army/NASA agreement .. ... ....... e I
Cavity 1eactors . . . . .. ..o it e 8--128
Chemical propulsion experiments . .. ... ..... S, . 20--129
Communications tesearch . . . .. .. ... ... L L o 14--98
Contracts awards . . . . .. .. e e . 20--188
‘Deep Space Network management . ... ............. ... c.0ou..nn 3--76
Digital computer programs . . .. .. ... ... ... ... 7--101; 8--103, 104
Dyna-Soar design . . .. ... .. .. .. e 5--127
Echo project . . . . . .. o 2--37; 3--62, 65, 76
Electric propulsion systems . ... ....... ... .. ... .. ... 13--129; 14--136
EleCtrophySiCS « « « =« v v v v et e 13--116, 117; 15--103
Facilities )

Construction . . . . .. . . e 2--101; 4--177
Expenditure . . . .. . e 5--139
REVIEW . . i i i e e e 3--136, 137; 6--125
Flight path simulator development . .. .. ... ... ... ......... ... 20--195
Function in NASA organization . . . ... ... ... ... .. uuiuiineie.. 3--124
International education program . . ... ........... 13--146; 14--159; 15--130;
16--178; 18--141

Lunar Orbiter program . . . . .. .. .. ...ttt 15--50; 16--77
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20--6; 21--5-7,9, 177

McDonald, Frank B. . . . .. e 12--170
McDonnell Aircraft Corp., St. Louis, Mo. . . . . ... ... 1--6; 2--23; 3--38, 39, 133,
4--23, 27, 60; 5--48; 6--19, 20;

8--169, 182; 10--211; 11--188,

190; 12--196; 13--178, 179;

14--205, 206; 15--166

McDonnell-Dougtas Corp. . . . . . .. ... ... .. ..... 17--177, 178; 18--179, 181;
19--162, 163; 20--190, 192;

21--194-196; 22--179, 181

McDonnell, James S. . . . . L 16--201; 21--178
McGill University, Canada . . . .. ... ... ... . . . ... ... ..., 12--234
McKay, John B. . . . . . oL 14--102; 16--131
McKay, Kenneth G. . . . . ... .. . .. .. 21--178
McKee, William E. . . . .. . .. .. ... ... 12--168; 13--167
McKenzie, Reginald I. . . . . . . .. .. . ... ... . .......... 16--201; 21--178
McMaster University, Canada . . . . . . ... ... ...... 14--266; 16--272; 18--241

MDA (see Multiple Docking Adapter (MDA))
Mead, Mercill H. . . . . .. 00 L 12--168
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Medical College of Virginia, Richmond . . . . . . .. 10--228; 11--246; 12--223;
13--260; 16--271; 17--258;

19--236; 20--121

Medical Research Center . . . . . . . . . . . i it 9--204; 10--221
Medical Sciences Research Foundation . . . .. .. .. ... ... ........ 10--217

Medicine (see Space medicine)
Medium-Resolution Infrared Radiometer (MRIR) . . 14--80; 15--67; 16--104; 21--71-73

Mellon Institute, Pittsburgh, Pa. . . .. .. ... .. .. ...... 9--212; 11--242; 13--253;
15--233; 17--251; 19--231°
Mengle, John T, . . . ... ... . ... 15--148

Mercury Control Center (see Atlantic Missile
Range, Patrick AFB, Fla./Mercury Control Center;
John F. Kennedy Space Center, NASA, Kennedy Space
Center, Fla. /Mission Control Center)

Mercury, USS . . . . . .. L 14--145; 15--119; 22--38
Mercury (planet) . . . . . .. . .. ... . 16--81, 86; 19--51; 20--195
Mercury project (see also Mercury-Atlas;
. Mercury-Redstone)
Accomplishments . . . .. . .. ... e 16--12
Astronaut selection . . . . ... . e e 1--10; 2--4, 22
Astronaut training . . .. . .. .. .. ... 2--29; 3--44-46; 4--27-30
Aurara 7 . . . 20--4
Capsule test . . . . . . L 20--3
Communications SYStem . . . . . . ... 4--3, 32
Control system . . . . .. .. . . ... 2--62; 3--42; 5--12, 15
Escape tower 1est . . . . . . . . . i i e e 4--24-26
Exhibits . . . . .. .. O 3--141
Faith 7 flight . . ... ... .............. IR 20--5
Flight reviews . . . . . .. .. ... . ... . ... ... ... ..., 16--4-12; 20--3-5
Friendship 7 . . . ... ... .. ........ e ! 20--4
Ground support SyStem . . . . ... ... 4--24; 6--73
Initiation . . . . . ... 20--3
Interagency cooperation . . . . .. .. .. .o o e 6--162
Launch complex . .. ................ T 10--30, 31
Life-support system . . . . ... ... ... .. ... ... 3--41, 42; 4--33
Management . . . . . ... L. 4--33; 5--19
Medical team . . . . . ... .. ... 4--32
Mercury capsule :
Delivery to NASA . . . . . .. .. . . 3--38, 39; 5--20
Heat shield test . .. . ... ... ... .. ... .. ... ... ... . 342
RECOVETY . . o v v ittt e e . 4--32, 33; 5--3, 6-9, 12, 19
Review . . . ... .......... e e e 5--6-10, 12; 6--17
Testing . . . . . . .. 1--9; 2--23, 24; 3--38-42;
o ’ 4--26, 27; 5--10, 12; 6--21
Trainers . . . . . . e e e 4--27
Mission planning . . . .. ... ... .. ... 1--10; 2--23; 4--31; 5--57;
7--29, 81
ODbJeCtiVES . . . v o e e e e e e e e e e e 16--3, 12
Orbital flight . . . .. .. ... .. ... .. ........ 2--25; 6--17-22; 7--27, 104,
Program review . .. . .. ... .. e e 9--17-21
Relation to Gemini . . . . .. ... e e e e 9--21; 10--23, 39; 13--133
Review . . . . . .. ... . 1--5, 8, 9, 24; 2--2; 3--1,

36-49; 4--169; 5--1, 10, 17-20,
136, 137, 150; 6--3; 7--4, 5;
8--3,6, 16,47, 60,97,99, 131,
132
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Mercury project—continued

Scientific experiments . . . . . .. ... L 9--19, 20; 10--37
Sigma 7 . ...... e e e 20--4, 5
Simulator . . . . e 2--88; 3--46
Space medicine . . . . . ... 11--71
Spacestlit . . . . . ... - ... 3--38, 42, 46; 7--106. 108
Suborbital flight . . . . .. .. ... ... 3--36, 39; 4--23, 24, 30; 5--§,
10, 12: 6--18-19
Tracking network . . . . . . ... ... ..., 2--6, 40, 43, 102; 3--2, 8, 34,
48, 70, 77, 140; 4--2, 30-32,
111;5--19,73, 147; 6--73, 74;
7--81; 8--64, 131-133, 142
Weather network establishmeant . . . . . . . . .. ... .00 0. 5--18.19
Mercury-Atlas 1 (MA-L) . . . . ..o o 4--26
Mercury-Atlas 2 (MA-2) . . ... .. L 5--8
Mercury-Atlas 3 (MA-3) .. ... ... e 5--9, 27
Mercury-Atlas 4 (MA-4) . . . ... ... .. e e e e e e 6--21
Mercury-Atlas 5 (MA-5) . . . . ... L L 6--20-23; 16--8
Mercury-Atlas 6 (MA-6) . . . . . . .. ... .... 7--4, 27, 28, 81, 128; 16--8, 9
Mercury-Atlas 7 (MA-7) . . .. ... Lo L. 7--28, 30, 81; 16--10; 20--4, 5
Mercury-Atlas 8 (MA-8) . . . . . ... .. 16--10-12
Mercury-Allas 9 (MA-9)
Data analysis . . . . . . . . e 9--21, 124, 125
Experiments . . . . . . .. .. 9--19, 20, 123
Mission SUPPOTL . . . . . L . 0 L i e e e e e 9--137
Objectives . . . . . . ... S 9--17
One-day mission . . . . . . . .. ... ... 9--12, 13, 17-21, 123-125
RecOvVErY . . o . o o o o e, 9--19
Review . . . . . .. e e 16--12
Tracking ships . . . ... ... .. e 9--124, 1235
Mercury-Redstone | (MR-1) . . . . . ... L L 5--6, 7
Mercury-Redstone 2 (MR-2) . . . . . ... ... o L. 5--3, 7, 8; 16--4
Mercury-Redstone 3 (MR-3) . . . . . ... 5--12; 7--29; 16-4, 5
Mercury-Redstone 4 (MR-4) . . . . .. .. ... .. L, 16--5-8
Meredith, Leslie H. . . . . . .. .. . . o 14--185
Merritt Island, Fla. ground station . . . . ... ... .. 9--53; 10--60, 64; 11--51, 56,

MESA (see Modularized Equipment Stowage
Assembly (MESA))
Meteoroids and meteorites

12--43; 14--192; 15--118

Composilion . . . . . .. L e 5--134
Detection . . . . .. L 6--48; 7--99
Echo 1 experiment . . . . . . . .. .. ... ... ... 4--15, 16
Explorer 7 experiment . . . . .. . ... ... .. e e e oL 311,713
Hazards . . ... ...... e 2--23, 58; 3--52, 111; 4--43;

’ 7--92; 8--95
Meteoroid environment . . . . . . ... L. L. 9--96, 97; 12--90
Micrometeorite coilection . . . . .. ... [ L 15--14, 18
Penetration . . . . . . . . L e e 4--148
Pioneer 5 experiment . . . . . . . . ... e e 3--15

Meteorological satellites (see also Aeros
satellite; Ariel ionosphere satellites;
Ariel 1; Ariel 2; Ariel 3; ATS (Applications
Technology Satellites); ATS A; ATSB; ATS C;
ATSD; ATSE; ATSF; ATSG; ATS |; ATS 2;
ATS 3; ATS 4; ATS 5; EOLE meteorological
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Meteorological satellites—continued
satellite; ESSA meteorological satellites;
ESSA 2; ESSA 5; ESSA 6; ESSA 7; ESSA 8; ESSA 9;
ISIS (International Satellite for lonospheric
Studies); ISIS-A; ISIS-1; Nimbus meteorological
satellites; NimbusB; Nimbus C; Nimbus D; Nimbus E;
Nimbus F; Nimbus I; Nimbus 2; Nimbus 3; Pegasus
meteoroid detection satellites; Pegasus 1; Pegasus 2;
Pegasus 3; SMS (Synchronous Meteorological Satellites);
SMS-A; SMS-B; Tiros meteorological satellites; Tiros M;
Tiros 1; Tiros 2; Tiros 3; Tiros 4; Tiros S; Tiros 6;
Tiros 7; Tiros 8; Tiros 9; Tiros 10) . . . . . .. .. ... 3--18, 61; 5--1, 30-36, 96-99;
6--160; 7--6
Meteorological satellites program (see also
Environmental Science Services Administration (ESSA);
Experimental Inter-American Meteorological
Network (EXAMETNET); Joint Meteorological
Satellite Advisoi‘y Committee (JMSAC); Mexican
Commission for Outer Space (CNEE); National
Operational Meteorological Satellite System
(NOMSS); Sounding rockets; Weather Bureau)

Accomplishments . . . . . . . . . ... L e 11--82; 12--71
Advanced meteorological systems . . . . . . . . .. 9--81; .10--95; 11--80; 12--78
Design . . . . . e e e 2--37
ESSA/NASA cooperation . . . . . .. .. .. ... ... .. 21--69; 22--67, 68
Interrogation and recording subsystems . . . . .. .. ... .. ...... . 10--95
Objectives . . . . . . . L e e e 11--82
Orbits . . . . . e 10--95
Review . . . . . . . .. .. .. 3--18, 61; 5--1, 30-36, 96-99;

6--160;7--6; 13--70-76; 14--74,
75; 15--65-75; 16--102-108, 114;
17--58-63; 18--64-67; 19--60-64;

20--77-81
Synchronous satellites . . . . . .. .. ... ... . o 9--85; 10--95
US.JUSS.R. cooperation . .. . .. . ... . ... ... ... 9--134, 135 -
Weather forecasting . . .. .. .. ... ... ... .. ... ..., 6--7, 32-34; 7--57
Meteorological sounding rocket system,
DOD/NASA (sec also Sounding rockets program) . . . . ... ... ...... 17--63
Meteorology (see Japanese Meteorology Agency;
Meteorological satellites; Sounding rockets;
Sounding rockets program; Weather Bureau)
Meteorology Agency, Japan (see Japanese Meteorology
Agency) . -
Meteors . . . . . L e e 7--96
Metropolitan Pittsburgh Educational Television, Inc. . . . .. . .. ... .. .. 13--254
Mexican Commission for Outer Space (CNEE)
ACUVILIES . . . . L e e 13--142
Cooperation with NASA on meteorological :
research project . . . . . . ... .. L 19--125

Mexico (see also Guaymas, Mexico tracking station;
Mexican Commission for Quter Space (CNEE);
Pinacate Hills, Mex.)
Cooperation with Brazil/U.S.
" Earth resources survey aircraft
Program . . . . . . . .. ... 19--70-72, 126; 20--153, 158;
21--81, 157; 22--75, 143
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Mexico—continued
Cooperation with U.S.

Lunar sample program . . . . . .. .. ... .......... 19--120; 20--153
Meteorological research project . . . . . . . .. .. ... .. 19--125; 20--157
Meteorological satellite experiments . . . . . . . . . . ... .. .. .. 17--141
National Geodetic Satellite Program (NGSP) . . . . . . .. ... .. 17--141
Personnel training . . . . .. ... ... L L 19--128
Space technology training . . . . . .. ... ... ... .. L. ... 20--160
International cooperation . . . . . . .. . ... .. 3--48; 9--137; 10--148; 11--139:

12--132: 13--139, 142, 145, 146:

14--158, 159: 15--130

Miami University, Fla. . . . .. ... . ... ... ........ 9--200; 11--223; 12--225;
13--227; 14--257; 15--133, 211,

16--180, 181, 261; 17--144, 145,

226; 18--144, 227; 19--209;

‘ - 21--163; 22--148

Miami University, Oxford, Ohio . . . . .. ... ... ....... 17--145, 249; 19--138

Michael Reese Hospital, Chicago, IIl. . . . .. . .. .. ... ... ... ..... 16--263
Michel, Astronaut F. Curtis . . . . .. . . ... ... ... ... ... 13--41
Michigan State University, East Lansing . . . . . . . . ... . ... 9--205; 10--223;

11--155, 231; 13--240; 15--221; 16--265;
17--238; 18--232

Michigan Technological University, Houghlbn ........... 13--240; 15--221;
17--238; 18--232
Michigan University, Ann Arbor . . . . . . . Lo R 2--34, 36; 3--54, 56, 59;

4--37, 52; 5--208, 209; 8--189;
9--205, 206; 10--222, 223; 11--152,
231, 232; 12--228, 229; 13--151,

239, 240; 14--83, 261; 15--221-223;
16--265, 266; 17--239; 18--232;
19--70, 220, 221; 22--143

Michoud Assembly Facility, New Orleans, La. . . . . . . . ... ... 6--138; 8--30;
9--53, 179; 10--50, 60, 61; 11--44, .
45, 51; 12--44; 13--34, 37; 14--32,
36, 44, 204, 206; 15--29-32; 16--57;
17--14, 15; 18--38; 19--32, 35; 20--36,

53,190
Micrometeoroids (see Meteoroids and meteorites)
Middleton, Roderick O. . . . . . . . . .. . . .. 21--178
Midway Island . . . . . . ... ... .. L. e 9--17, 19; 16--12
Midwest Research Institute, Kansas City, Mo. . . . . . . .. .. .. ... 8--89, 189;

9--206; 10--223; 11--233; 13--181; 14--261;
15--224; 16--266; 17--240; 18--233; 19--137

Military Sea Transportation Service (MSTS) . . . . . . .. .. .. ... 7--83; 9--176;

10--66, 67
Milwitzky, Benjamin . . . . . . . ... e 18--159
Minderman, Peter A. . . . . .. L e 16--201

Minitrack Network (see also Satellite Tracking and
Data Acquisition Network (STADAN))

Activities . . . . . . ..o Lo L 2--102; 3--74, 140; 4--67, 69, 70,
111, 113; 5--54, 55; 7--82; 8--135
Facilities . . ... ... ... ... ... ... ... .. 3--74, 140; 4--67, 69, 70, 111,

113; 5--54, 55; 6--74; 7--82; 8--135;
10--64, 68; 11--145, 147
MAP . o o o 4--68
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Minneapolis-Honeywell Corp. . . . . . . .. ... . ... .. 17--240
Minneapoiis-Honeywell Regulator Co. . . . . . . . .. R, 1--25; 2--20. 65;

3--31, 39; 8--182
Minnesota University . . . . . . ... ... ... ... 2--34; 7--111; 8--94, 189;

10--223; 11--153, 157, 232; 12--229; 13--150,

151, 240, 241: 14--165, 261; 15--133, 140,

223;16--90, 93, 181, 182, 266; 17--54,

145, 240; 18--233; 19--221, 222;

20--164; 21--50
Ministry of Posts and Telecommunications, Japan (see
Japanese Ministry of Posts and Telecommunications)

Minority Manpower Resources Conference,

Manned Spacecraft Center
Minuteman Program . . . . . .. .o e e e e 11--118
Mission Contrel Center, Cape Kennedy, Fla.

(see Atlantic Missile Range/Patrick AFB,

Fla./Mercury Control Center; John F. Kennedy

Space Center, NASA, Kennedy Space Center,

Fla./Mission Control Center)

Mission Control Center, Houston, Texas (see

Manned Spacecraft Center/Mission Control Center)

Missile Sites Labor Commission . . . .. . ... ... ... . ... 14--207
Mississippi- State University, State College . . . . .. ... ... 9--206; 11--233: 13--241.
' 14--261; 15--233, 224; 17--240:

, . . 18--233; 19--222
Mississippi Test Facility, Bay St. Louis

Activities . . . . ..o L 9--53, 179; 12--28, 44; 13--37-39;
17--32; 18--27; 19--13, 16, 32, 166;

20--36, 190

Apollo support . . .. ... L 13--34; 15--30, 51
Construction of facilities . . . . .. ... ... ... .. .. .. ... .. 14--44; 15--41
Labor dispute . . . .. ... ... 13--181
Saturn V launch vehicle checkout . . . . ... ... ... . ........ 16--49, 52. 57

Mississippi Test Facility, East Pearl River . . . .. . ... .. 10--64, 68: 11--55, 56, 59
Mississippi University . . . . . . . . . . .. .. ... ... 11--233; 13--241; 15--224;
s 17--240; 19--222

~Missouri School of Mines and Metallurgy, Rolla . . . . .. o 9--206: 11--233
Missouri University . . .. .. ... .............. 9--206: 11--233: 12--229: 13--242:
14--261: 15--133. 224: 16--18]1.

266: 17--145, 241: 18--233:

. . R 19--222.223: 20--74
MIT (see Massachusetts Institute of Technology (MIT)) ’

Mitaka (Tokyo), Japan optical tracking station . . . . ... ....... 11--137; 12--131;

13--138; 15--118
Mitchell, Astronaut Edgar D, . . . . .. . ... .. .. . .. 15--37
Mitchell, Jesse L. . . . . . . . . 21--177

Modularized Equipment Stowage Assembly (MESA)
Moffett Field, Calif. (see also Ames Research Center, )
Moffett Field, Calif.) . . . . . .. o o e D 8--129

Mojave, Calif. tracking station . . .. .. ... ... ....... ... 7--82; 8--135; 13--137;

: : 16--106, 109; 17--66
MOL (see Manned Orbiting Laboratory (MOL))

MOLSINK facility, JPL ... . ... e 22--89
Monitor of Ultraviolet Solar Energy (MUSE) . . . .. ... . ......... 21--71; 22--70
Montana State College, Bozeman . . . ... .. ............. 9--207; 11--155, 156,

233:12--229: 13--242
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Montana State University, Missoula . . .. .. ... ... .. 13--243; 14--262: 15--133.
224:16--181: 17--145, 241:
18--233:19--223

Montana University . . . .. o . oo ittt e e e e 17--241
Moon (see Lunar headings; e.g. Lunar exploration)
Moonwatch team, satellite tracking . . . . ... ... .. ... ... ..., ... 3--75; 3--39
Morgan State College, Md. . . ... . .. .. .. ... ... ... .. ... 22--147; 22--165
Moritz, Bernard . . . . . . . ... 14--183; 15--145
MORL (see Manned Orbiting Research Laboratory (MORL))
Morocco

NASA spacemobile presentation . . .. ... ... ... ... .. .. .. e e 19--135
Morris, Donald R. . . .. e e 18--156
Morris, Mildred V. .. ... .. D 20--176
Morrison, Clarence R. . . . .. . .. ... ... .. 21--179, 180
Matian pictures (see Educational programs aad services) -
Mound Laboratory, Miamisburg, Ohio . . . ... ... .. ... ... ........ .. 16--156
Mount Haleakala, Hawaii optical tracking station . . . .. .. ... ...... . . 11--137;

12--132; 13--138; 15--118

Moyer, Donald L. . . . . .. ... e 21--178
MR (see Mercury-Redstone) :
Mrazek, William A. . .. ... .. e 10--183; 21--178

MRIR (see Medium-Resolution Infrared Radiometer (MRIRY))

MSC (see Manned Spacecraft Center, Houston, Tex. (MSC))

MSF (see Manned space flight program)

MSFN (see Manned Space Flight Network (MSFN))

MSTS (see Military Sea Transportation Service (MSTS)) : . .
MT-135 sounding rocket, Japan . ... .. ........... ... ..... 16--173; 17--137

Muchea, Australia tracking station . .. .. ... ... ... L oL 7--81 -
Mud Lake, Nev. . .. ... ... ... .. ... .. e 19--88
Mueller, Dr. George E. . . . . ... .. ... ... . ... ... ... 10--180; 16--200; 19--165;

21--177; 22--164
Multislaunch concept . . ... ... . e 7--67
Multiple Docking Adapter (MDA) . . . .. ... ....... 20--41, 42; 21--32, 33; 22--25
Multispectral photographic experiment, Apollo 9 . . . ... ... ... .. 21--9, 10; 22--77
Multivator life detector . . . . ... .. ... ... 10--82-85; 11--72; 12--59
Munich University, Germany . . . .. ... ......... 8--193; 11--247; 13--262; 15--24
MUSE (see Monitor of Ultraviolet Solar Energy (MUSE))_ .

Myers, Boyd C., Il . . ... 20--176
Mylar plastic . . ... ... 2--59, 69
N

NACA (see National Advisory Committee for

Aeronautics (NACA)) _

NAE (see National Academy of Engineering (NAE))

Naini Tal, India optical tracking station . ... ................. 8--136; 11--137;

12--131; 13--138; 15--118
NARF (see Nuclear Aerospace Research Facility (NARF))
NAS (see National Academy of Sciences (NAS))
NASA (see National Aeronautics and Space
Administration (NASA))

NASA Aviation and Standardization Committee (NASC). . .. ... ......... 22--186
NASCOM (see Communications Network, NASA (NASCOM))

Natal, Brazil . . . ........ ... ... ... ... .... 13--140; 14--152; 15--69, 124, 129;
. . 16--106, 171, 174; 17--44, 62, 134,
© 135; 18--66, 136
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Natick Labs. (see Army Natick Labs.)
National Academy of Engineering (NAE)
Cooperation with NASA
Coal mining safety program. . .. ... ... ... ....
Resident research associateship program . . . .. . ... ..
National Academy of Public Administration . . . . . ... ...
National Academy of Sciences (NAS) (see also Space
Science Board)
Activities

2-41; 9--65, 138,

22--188
18--145; 19--131;
21--164; 22--149
20--162; 21--162; 22--147

198; 10--7, 57, 58, 218;

11--49, 73, 146, 147, 157, 220; 12--40, 59, 66, 223

Cooperation with Agriculture Dept./HEW /Interior
Dept./NASA ’
ICBC membership .. . .....................
Biosatellite 2 symposium
Cooperation with NASA

Exobiology research . . . ... ... ... ... ... ....
International education program . . ... .. ... .. .. ...

International university fellowship program

Joint publication with NASA and U.S.S.R.
Lunar program recommendations
Lunar Science Review .. .. ......... ... ........
Manned space flight studies . . .. .. ....... ... ....
NASA research grants and contracts

Postdoctoral program

19--53
1--33, 38; 2--96;
3--6,71;7--126
15--55
13--146; 14--159;
15--130; 18--140
17--142; 19--128;
1 20--159: 21--160; 22--145
14--158

16--69
17--222, 223;
O 18--226 19132
14--171; 15--132, 133;

. 16--178; 18--140, 141; 19--128; 20--160

Quarantine recommendations
Research grants . . . . .. ... ... ... ....
Resident research associateship program

13--223;

Scientist/Astronaut screening

Space research study at Woods Hole, Mass
National Advisory Committeé for Aeronautics (NACA)
National Aeronautics and Space Act of 1958

Monetary awards authority

Patent waivers authorization

Review

: 1--1, 5

22--42
14--254; 15--207; 16--260
17--145; 18--145;
19--131; 21--164; 22--149
15--36; 16--66; 17--35
........... 14--71
1--4, 5; 14--183

0; 2--109, 121; 3--2,

)

5--1, 147; 13--169, 170, 174;

National Aeronautics and Space Administration (NASA) (see also
Administrative operations; Ames Research Center, Moffett Field,
Calif.; Appropriations and budget; Contracting and procurement;

14--189, 190; 22--150

Cost Reduction Office, NASA; Downey Office, NASA; Electronics

Research Center, Cambridge, Mass.; Facilities; Flight Research
Center, Edwards, Calif.; General Counsel, NASA; George C.
Marshall Space Flight Center, Huntsville, Ala.; Goddard Space
Flight Center, Greenbelt, Md.; Headquarters, NASA, Washington,
D.C.: Interagency cooperation; International cooperation:

Jet Propulsion Lab., Pasadena, Calif_; John F. Kennedy Space
Center, NASA, Kennedy Space Center, Fla.; Langley Research
Center, Hampton, Va.; Lewis Research Center, Cleveland, Ohio;
Manned Spacecraft Center, Houston, Tex.; Michoud Assembly
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National Aeronautics and Space Administration (NASA)-continued
Facility, New Orleans, La.; Northeastern Office, NASA; Office
of Administrator; Office of Advanced Manned Missions:
Office of Advanced Research and Technology (OART); Office
of Applications; Office of Associate Administrator; Office of
Manned Space Flight (OMSF); Office of Space Science and
Applications (OSSA); Office of Space Sciences; Office of
Tracking and Data Acquisition (OTDA); Pacific Launch Operation
Office, Lompoc, Calif.; Personnel; Plum Brook Reactor Facility,
Sandusky, Ohio; Scientific and Technical Information Facility,
College, Park, Md.; Scientific and technical information program;
University programs; Waliops Station, Wallops Island, Va.; Western
Operations Office, NASA)

Accomplishments, chronology . . .. ... ... ... ... .. ... ....... 3--5-8
Administrator appointment . . . . . .. ... e e e 5--2
Administrator’s Proclamation . . . . ... ... ... o e 1--66
Long-range plans . . .. . .. . .. .. 4--2
Organization . .. ... ... .. ........ . 1--36; 2--89, 94; 3--6, 118-121;

4--193-195; 5--153-156; 6--135-137;
7--135; 8--161, 162; 9--163-167; 10--185,
186; 11--179, 180; 12--174-177; 13--170,
171; 15--151, 152; 16--202, 203;
17--163-165; 18--163-165
National Aeronautics and Space Administration

Authorization Act of 1966 . . . . .. ... ... ... ... .. . 13--171; 14--201
National Aeronautics and Space Council
ACHIVILIES . . . . L e e e 9--178; 10--198; 11--193;

12--187; 13--186; 14--218; 15--172; 16--69
220; 20--197; 21--92
Membership . . . . .. ... ... .. oo 1--3, 64; 2--122; 3--143; 5--180;
6--164; 7--146; 8--172; 17--184; 18--186;
: 19--169; 20--197; 21--203; 22--192
National Air Pollution Control Administration (NAPCA)
Cooperation with DOT/HEW/NASA

Aerospace technology utilization . . .. ... .. ...... ... .. .. 21--169, 170
National Airspace System . . . . . .. .. ... 17--80
National Art Education Association, Washington, D.C. . ... ... ... 13--223; 17--223
National Association of Elementary School Principals . . ... ............ 11--162
National Aviation Education Council .. .. ... ... S 7--126
National Beryllia Corp. . ... ... .. .. . 9--208
National Biomedical Research Foundation,

Silver Spring, Md. . . .. ... ... oo oL 12--227; 14--259; 16--264; 18--230
National Bureau of Standards (NBS)
Activities . . . ... ... .. P 9--199, 216; 10--218, 219; 11--218,
221, 222; 12--90, 222; 13--220, 225,
226; 14--253, 254, 256; 15--79, 102,
205, 209; 16--259, 261
Astronomy research . ... ... .. 2--36
Atomic clock and frequency standards . . . .. ... ... ... L. oL 3--59
Cryogenics . . . . ... ... e S 8--186
High temperature research . . . ... ... .. ... .. .. ... ... ... .. 3--94; 4--106
Interagency cooperation . . . . . .. ... ... ... .. 1--38; 3--55, 59, 71, 94; 8--185
Ionospheric beacon satellite payload . . .. .. .. .............. 3--55; 8--185
NASA research grants and contracts . . . ... .......... 17--224, 225; 18--225
Radio Propagation Lab. . . .. ... ... ... ....... e R 4--46
Space-storable oxidizer research . . . . . ... ... .. L L 17--103
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National Center for Atmospheric Research (NCAR) . . .. ... ... ... .. 16--97, 172;
19--125; 20--83; 21--76
National Center for Space Studies (CNES), France
Activities . . . . ... 9--130; 11--142; 12--136; 13--141;
14--154; 15--124; 16--170; 17--136
Cooperation with NASA on regional geodetic survey

of the Mediterranean basin . . . . .. ... . ... Lo o L. 19--122
National Commission for Space Investigation (CNIE),

Argentina . . ... L. L 13--140; 14--152; 15--124; 16--173
National Commission on Space Activities of Brazil (CNAE)

Activities . . .. .. e 13--140; 14--152; 15--124;

16--173, 174; 17--135; 18--136

Cooperation with NASA on sounding rockets . . . . ... TR 19--120, 121

National Communication System (NCS) . ... ... .. ... . ... ...... 14--149, 150

National Conference on Spacecraft Sterilization Technology . . . . . .. .. .... 14--64

National Coordinating Committee for Aviation Meteorology . . .. ... .. P 5--36
National Council on Marine Resources and Engineering .

Development . ... ... ... ... ... 16--218; 20--86; 21--80
National Council of Teachers of Mathematics . . . . . ... ... ... ... 7--126; 11--162
National Education Association (NEA) . . . ... .. ... .. ... ... .. ...... 7--126
National Education Television Network . .. .. ... ... ................. 13--156
National Environmental Satellites Center,

Suitland, Md. . . .. . .. .. 14--78: 15--65
National Federation of Government Employees . . . . .. ... ... ... 20--173; 21--172
National Fire Protection Association . . ... .. .. ... ... ....... S.. . 22--188, 189
National Geodetic Satellite Program (NGSP)

Agena launch vehicle utilization . .. . ... ... oL oo oo 14--73
Commerce Dept./NASA cooperation . . . . .. .. ... .. ............ 17--67
DOD/NASA cooperation . . ... ... ...t 17--67
Ground network stations, chart . ... .. ... L o 17--67
International cooperation . . . . . ... ... ... . ..., 14--53; 16--177; 17--67,

141; 18--140; 19--127
Review . . . . . . e e 2--38; 5--46; 6--12, 56,

7--116, 118; 15--74,75: 16--110;
18--69-71; 19--67, 68: 20--79, 80
National Institute of Child Health and Development . . ... ... .......... 18--152
National Institute of Public Affairs . . . . . ... ... ... . ... .......... 15--142
National Institutes of Health (N1H) (see also Yerkes
Regional Primate Facility, Atlanta, Ga.)

Activities . . . . .. .o 9--204; 10--222; 11--71, 228; 12--64
Cooperation with NASA
© Biomedical application teams . . ... ... ... L L. 22--157
X-ray photography . . ... . ... L 17--82
National Institutes of Mental Health . . . . ... ... ... .. ... .......... 12--65
National Labor Relations Act . . .. .. ... ... ... . ... . ... 14--180
National Library of Medicine, Washington, D.C.-.. . ... ... .. ... 14--176; 21--199
National Meteorological Center . . . .. .. .. .. ....... E 13--72
National Meteorological Satellite Center (see Weather
Bureau, U.S.)
National Operational Meteorological Satellite System
(NOMSS) . . . v e 5--35, 36, 176; 6--37: 7--59;
17--59; 21--69, 71
National Reactor Testing Station (NRTS) .. ... ... . ... .. . . . .. 18--118
National Referral Center for Science and Technology . . . ... ... .. 18--153; 19--138
National Research Corp., Cambridge, Mass. . . . ... ... ... ... .. ... 3--54; 8--188

National Research Council (NRC)
ACLIVILIES . . . . . . o e e e e 12--59; 13--36; 16--180
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National Research Council (NRC)-continued
Cooperation with NASA

Review . . ... . 2--96
Space cabin atmosphere studies . . . .. ... L L L. 19--34
NASA facilities grant . . . .. .. oL 19--132
Resident research associateship program . . . .. ... | e 17--145: 18--145:

. 19--131; 21--164; 22--149
National Resources Evaluation Center (Office of ’

Emergency Planning) . . . ... ... L L L 1i--101: 19--69
National Science Fair, Seattle, Wash. . . .. ... .. ... ... ... ........ ... 7--126
.National Science Fair-International . . ... ... ... ... ... ......... 11--161. 162
National Science Foundation (NSF)

ACHVITIES . .« o v i i e e 9--199: 10--219; 11--71, 220;
13--150, 226: 14--166; 16--113. 114

Auroral research balloon flight project . . . ... ... ... ... .. ... ... 21--160
Cooperation with NASA . . . ... ...... .. ... ....... I 1--38: 2--96
National Science Teachers Association, Washington. D.C. ... . ... .. 7--126; 8--186:
' 9--198: 11--160: 12--156. 224:.

13--155, 223; 15--137: 16--187,

188, 260: 17--149;18--227;

) 21--166

National Sonic Boom Evaluation Program . .. . ... ... ... ... ... ..., 16--139
National Space Commission (CNAE), Brazil (see

National Commission on Space Activities of

Brazil (CNAE))

National Space Club . . .. .. .. ... .. ... 11--169
National Space Science Data Center, Greenbelt, Md. . . ... ............. 15--75
National space vehicle program (see Launch vehicle program)

NATO (see North Atlantic Treaty Organization (NATO))

Natural resource activities . . . . . . . . . i 15--77
Naugle, John A. . . ... e 18--157
Naval Aerospace Medical Institute . . . ... .. ... ... ... .. .. . ... .. 21--121
Naval Air Development Center, Johnsville, Pa. . ... .. ... ... ... ........ 11--49
Naval Air Engineering Center, Philadelphia, Pa. .. . .. .. ... ... .. 10--227; 11--243;

12--233; 14--102; 15--234; 16--270

Nava! Aviation Medical Acceleration Lab. . . . .. .. .. 1--32; 2--87; 3--45; 4--29; 5--2
Naval Biological Lab. . .. ... ... ... .. ... . . 18--42
Naval Medical Research Institute, Bethesda, Md. . . . . .. . . 13--235; 14--260; 16--264
Naval Medical Research Lab., New London, Conn. . . . .. .. 9--197; 11--229;.12--227
Naval Oceanographic Office, Washington, D.C. ... . . . . .. 14--256; 18--227: 19--94
Naval Ordnance Lab., White OQak, Md. . . .. .. ... ... .... 8--188; 9--198; 11--229;

13--235; 15--218; 16--264

Naval Ordnance Test Station, China Lake, Calif. . . . ... ... 3--88, 89; 4--101; 5--81;

10--127; 12--109; 13--219; 15--204;
. 16--142, 258; 17--220
Naval Radiological Defense Lab., San Francisco, Calif. ... . ... ... ... ... 12--222
Naval Research Lab., Washington, D. C.  (see also
Solar radiation satellites)
Activities . . . . . . . e 1--33; 4--13; 9--204; 10--219;
11--222; 12--24; 13--47, 226; 14--72,
256; 15--209; 16--95, 261; 18--227;
19--26, 39, 166; 20--45
Cooperation with NASA
OSO S experiments . . . . . ... . e 21--49, 50
Echo project . . . . . . .. .. 2--39: 3--62
Material COITOSION . . . . . . . et e e e e e e e 2--58; 4--109



164 SUBJECT INDEX

Naval School of Aviation Medicine, Pensacola, Fla. . . . . ... . 7--110; 9--71;10--220;
11--223; 12--225; 13--227; 14--257; -
15--211; 16--261; 17--226; 18--227
Navigation and traffic control satellites

Activities . . . . . .. ... e 17--65; 20--83, 84; 21--78, 79; 22--75
ESSA/NASA cooperation . .. . ... .. ... ......... e 20--83
FAA/NASA cooperation . . .. ......................... 19--66; 20--83
FCC/NASA cooperation . . . . ... ... .. 18--68

Navigation, non-military (see also Navigation and trdfflc conlrol
satellites; Satellites and spacecraft)

Navigation satellite program (see also Joint Navigation
Satellite Committee) :

Activities . . . .o L 14--83; 16--112-114
Army/NASA cooperation . . . .. .. ... .. ... ... . ... .. 11--8, 83, 88; 12--7
Commerce Dept. /NASA cooperauon ............... 11--8, 83, 88; 12--82
FAA/NASA cooperation . . . ... ... ............. ... 11--83, 88; 12--82
Interior Dept./NASA cooperation . . . . ............... 11--8, 83, 86; 12--82
Navy/NASA cooperation . . ... ... ...... e e 13--79, 80; 15--74
Treasury Dept./NASA cooperation . . . .. .. ... .. ....... 11--83, 88; 12--82

Navy, U. S. (see also Bureau of Medicine and Surgery, U. S.
Navy; Bureau of Naval Weapons; Bureau of Ships; Chincoteague,
Va. Naval Air Station; Department of Defense; F-14 aircraft;
Naval Aerospace Medical Institute; Naval Air Development Center,
Johnsville, Pa.; Naval Air Engineering Center, Philadelphia, Pa.;
Naval Aviation Medical Acceleration Lab.; Naval Biological Lab.;
Naval Medical Research Institute, Bethesda, Md.; Naval Medical
Research Lab., New London, Conn.; Naval Oceanographic Office,
Washington, D. C. ; Naval Ordnance Lab., White Oak, Md.;
Naval Ordnance Tesl Station, China Lake, Calif.; Naval RdlelOglCcﬂ
Defense Lab., San Francisco, Calif.; Naval Research Lab.,
Washington, D,Cu; Naval School of Aviation Medicine,
Pensacola, Fla.; Navy Aeronautical Engineering Lab., Philadelphia,
Pa.; Navy Air Crew Equipment Lab.; Navy Doppler Tracking
Network (TRANET); Office of Naval Research (ONR); Pacific
Missile Range (PMRY))

Cooperation with Agriculture Dept./Commerce

Dept./Interior Dept. /NASA

Earth resources survey aircraft program . .. ... ... .. ... 19--69; 20--85-87
Cooperation with Air Force/Army/NASA . .. . .. .. .. ... . .... 7--62, 63
Cooperation with Air Force/NASA . . . .. ... ... ... ....... 1--12; 2--30
Cooperation with Interior Dept./NASA

Environmental studies . . . . . .. .. L Lo 19--166
Cooperation with NASA

Biomedical research . . . . . . ... ... 15--44

Earth resources satellites . . .. .. .. ... oo 18--71, 72

Earth resolrces survey aircraft program . . ... ... ... . ... 15--76; 19--69;

- ’ 20--85-87

Explorer 37 . . .. .. 19--39

F-14 wind tunnel testing . . . . ... .. .. L L e 21--111

Manned space flight program . . . . .. .. ... ...... 12--42; 13--13, 15

Navigation satellite program .~ . .. .. ... ... ........ 13--79, 80; 15--74

Nimbus B experiment’ . . . . .. ... ... ... ... 16--113, 114

Personnel exchange . . . . . .. ... ... .. ...... 17--181; 18--182; 20--194

Program Review Group . . .. .. ... ... .. ... ... .. .. ... 1--111

Project TEKTITE . ... ... .. ... ... .......... PP 19--35

Reimbursement for recovery operations . . . . .. S 19--166

Research grants and contracts . . . . . . . .. 17--220, 225, 226, 234; 18--227

Sounding rockets program . . . ... ... L L 13--49
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Navy, U.S.-continued

Spacecraft tracking . . . . ... ... L 19--117
"SUPPOTL SEIVICES « « o v v v o e e e e e e 14--208; 20--45
Transit navigation satellite system . . .. ... ... ........... . ..., 9--87
Uprated Saturn I launch vehicle . . . . . ... .. .. ... ... ... .. .. 16--63
V/STOL (UF-XS) seaplane research . . ... ... ........... 14--106, 107
VFAX aircraflt . .. . . ... e 19--166
Earth resources sUrvey pProgram . . . . . .o v vt ittt i e e 21--80
Earth Resources Survey Program Review Committee
participation . . . . . ... e 22--75
NASA training films request . . . ... .. ... ... .......... e 21174
Navy Aeronautical Engineering Lab., Philadelphia, Pa. . . ... ...... ... ... 17--85
Navy Air Crew Equipment Lab. . . . . ... ... .. ... . ... ... .. ... 3--42, 46
Navy Doppler Tracking Network (TRANET) . .. ..... ... ... ...,.... 19--117

NBS (see National Bureau of Standards (NBS))

NCAR (see National Center for Atmospheric Research (NCAR))
NCS (see National Communication System (NCS))

NEA (see National Education Association (NEA))

Nebraska University, Lincoln . . . . . . ... ... ... 11--233; 13--243; 15--224; 17--241
Nelson, Clifford H. . . . .. ... ... . . .. . 18--156, 159
Neptune (planet) . . . .. . ... e 20--64, 65; 21--62

NERY program (see Nuclear Emulsion Recovery Vehicle)

NERVA nuclear rocket engine project (see also Engine /Stage
Test Stand-2 (E/STS-2); Engine Test Stand-1 (ETS-1): Nuctear
Rocket Development Station, Nev.) ‘ '

AEC/NASA cooperation . . . ... ... ... ... .. ..., 11--130; 12--115, 116
Aerojet-General Corp. contract . . . .. . ... .. ... ... ... 13--178; 14--204
Contract awarded . . . ... .............. e . 5-4, 84, 85
Engine development . . . . . ... ... ... ... ..., 13--121; 14--127-131; 15--108;

17--111-113, 117, 118; 18--116,
117; 19--106; 20--135, 136, 139-141,
191; 21--138, 139; 22--124-126

Facilities requirements . . . . . . .. ... . L L 22--127
Ground-experimental engine (XE) . . .. ... .... ... 20--135, 139; 21--136-138;
22--125,126

Interagency cooperation . . . ... ... ... ... 5--176
NRX-A2 reactor . . . . .. oo e e e 14--129, 131
NRX-A3 reactor . . .. ... ............... T13--119-121; 14--128, 129, 131
NRX-AS reactor . . . . ... ... .. .. e 15--106, 107; 18--112
NRX-AG reactor . . . . ... .. .. . 15--107; 16--152; 17--111;
) 18--111, 112; 19--102-104; 20--136

NRX/EST .. .. . . 16--153, 154; 17--111
Nuclear rocket engine . . . . . ... ... ... ... ... .. 5--84, 85; 7--72, 73
Reactor technology development . . . . .. ... ......... 13--119; 17--108-t11;
19--102-104; 20--136-139

Review . . . . . ... . ... 5--39; 6--100; 8--125; 19--118-120;
10--143, 144; 11--130-133; 12--115-118

Thrust level reassessment . . . . . . .. ... ... 18--109
Ness, Norman F. . . . . . .. e 16--200

Netherlands (see aiso Cosmic Ray Working Group; Netherlands
Lab. for Space Research (LRO); Netherlands West Indies: Utrecht

University)
Cooperation with U. S.
A/RIA airfields . . . ... ... . 19--127
NASA spacemobile presentations . . . . .. ... ... 19--135; 20--168; 22--154
OAO A2 . . e 20--158; 21--157
OGO 5experiments . . . ... ... .t 19--120, 126

Satellite payload . . . . . . ... . L 18--138
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Netherlands—continued

International cooperation . . . . .. .. ... ... ...... 12--12, 139; 13-—14'1_’;, 146;
14--53, 156; 15--123, 126; 16--187
Netherlands Laboratory for Space Research (LRO). . .. ... ... ... 15--126, 127; 18--138

Netherlands West Indies (see also Curacao, Netherlands West
Indies optical tracking station; Netherlands West Indies optical
tracking station)

International cooperation . . . . .. .. ... . ... ... 11--137; (2--131
Netherlands West Indies optical tracking station . . . ... ... ........... 13--138
Nettes, J. Carey . . . . .. e 16--201
Nevada University, Reno . . . . . ... ... .. .. .. 9--207; 11--234; 12--229; 13--243;

15--225; 16--266; 17--241; 18--233; 19--223
Nevada Test Site . . . . .. ... . e 2--39; 7--73
New England Medical Center Hospitals, Boston, Mass. . . . ... .. .. 15--221; 17--238
New England Research Applications Center . . . .. ..., ... ..., ...... 17--153
New Hampshire University, Durham . . . ... .. ... . ...... . 2--35; 3--37; 9--207,

10--224; 11--142, 234; 12--230; 13--243;
14--262; 15--225; 17--242; 18--234; 19--223

New Jersey College of Medicine and Dentistry,
Jersey City . ... oL e 17--242
New Mexico University . . .. . .. ... .. ... .. .. ....... 2--35; 9--208; 10--224;
' 11--235; 12--230; 13--245; 14--262; 15--226;
16--267; 17--243; 18--144; 19--130, 137,
225; 21--162; 22--147
New Mexico State University . . . ... .. ..., ... ..... 4--48, 49; 9--209; 11--235;
’ 13--245; 14--164, 262; 15--133, 226,
16--181; 17--145, 243; 19--225

New York Academy of Sciences, New York City ... 12--231
New York City, N.Y.to .. ..o oo P 14--174
New York City College . . ... ... ... . .. 19--225
New York City University ... . ... ... .. ... ... ... . . .. 17--145, 245
New York Medical College .. ... ... ... ... .. . .. ... ... ... ..... 17--245
New York State Department of Health . . . . .. .. .. ... ... .. .. ........ 16--96
New York State University . . ... ... ... ... .. 10--225; 11--238; 13--248; 15--228;

16--268; 17--145, 245; 18--235; 19--226, 227
New York State University, Stoney Brook . . ..................... .. 21--163
New York University . . .. ... ........ e 2--35; 3--57; 4--40; 9--208-210;

10--224, 225; 11--157, 237; 12--147, 231;

13--247,248; 14--164, 263; 15--133, 228,

229; 16--181, 182, 268; 17--82, 145, 146,

245, 246; 18--177, 235; 19--70, 227

New York World’s Fair, New York City . ... ........ ... ... ... ... 11--163, 164
New Zealand (see also Auckland University; Canterbury

University, Christchurch) ’
Cooperation with U. S.

National Geodetic Satellite Program . .« . .. .. ............... 17--141
Sounding rockets program . .. ... .. ..., 9--133; 12--12, 139; 13--140, 142
Newark College of Engineering, N.J' .. ... .. ... ... ... .... 17--242; 19--224
Newcastle University, Australia . . . ... .. ... [P S 13--262
Newell, Homer E, Jr. . .. ... .. ... .. ..... 1--37; 13--169; 18--156, 138; 19--165

Newfoundland (see St. John’s, Newfoundland tracking station)
Newport News Association of the Pattern Makers

League of North America . .. ... ... . ... .. .. ... . ... . . .. .. ..., 18--155
NGSP (see National Geodetic Satellite Program (NGSP))

Nichols, Mark R. . . . . . e 20--175
Nicks, Oran W. . . . . ... ... .. ...... 12--171; 14--184; 17--157; 18--157; 19--165

Nigeria (see also Kano, Nigeria tracking station; Lagos,
Nigeria tracking station)
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Nigeria—continued

International cooperation . . . ... ... .. L. ... 4--111; 5--147; 8--131,

167

145:

9--137; 10--99, 159; 11--14, 145;
12--12. 142: 16--176

NIH (see National Institutes of Health (NIH))

Nike sounding rockels .- . .. . . .. . 16--173

Nike-Apache sounding rocket
Atmosphere exploration . . . . ... ... L 21--76
Cooperation with Brazil . . . ... ... ... .. . ... .. L 13--140
Cooperation with Netherlands . . . . .. ... ... .. ... .. . ... 14--136
Cooperation with Norway . . ... ... ... .. .. .. ........... 13--142; 14--156
Experiments . . . . .. e e 14--81
Review . . . . . . . ... ... 11--141-143; 15--68, 124; 16--174;

17--136, 137; 18--137, 139; 19--63,

123,124: 2
Nike-Asp sounding rocket

0--81.

Flights suspended . . . . .. . ... .. . . ... 4--97
Review . . . .. ... 2--33; 3--22; 4--35, 36, 40, 41
Sodium vapor cloud (photograph) . . . . .......... ... .. ... ... ..., 2--16
Sodium vapor release . . . . ... L 2--6, 15
Wind measur€mMents . . . . . . . oot e e e e 3--54; 7--49
Nike-Cajun sounding rocket
Electron temperature measurements . . . . . . . . ..ottt 7--49
Experiments . . . . .. .. ... 13--75; 14--81
Review . . . . ... . ... . 4--35, 36; 5--43, 45; 6--12; 7--62;
9--82; 11--82, 142; 15--68, 124;
16--174; 17--135; 18--136; 19--121
Water release 1€SIS . . . . . . ... L 7--49
Wind measurements . . . . . . ... ... e 7--49
Nike-Iroquois launch vehicle . . .. ... .. ... ... ... ... . ... ......... 18--136
Nike-Tomahawk sounding rocket . . .. ... ... ... ............ 17--135; 18--138
Nimbus meteorological satellites .
Agena launch . . .. ... ... ... e 14--73; 15--63
Automatic Picture Transmission (APT) . .. .. ... ............ 9--79; 12--140
Complete coverage of earth . . . . . . .. .. ... ... ... .. ... ..., .. 7--59
COoNtract . . . . . e e e 5--159
Development . . . . ... .. .. ... ... .. ... 4--20; 5--98; 6--31; 10--92; 12--79
Earth resources survey applications . . . . ..... ... ... .. . ......... 16--112
Germany/U.S. cooperation . . . . .. ... ... 12--74
Instrumentation . . . . . . .. e e e 7--6
Launch date . . . . . . . . . . e 11--80; 12--69
Moedifications . . . . . . ... e 10--93, 94
NOSstation . . . ... oo vt i i e R e 8--136
Objectives . . . .. ... e 10--92; 11--80
Project management . . . ........ e 4--20
Project review . . . . . .. ... ... 3--18, 61; 4--21, 169; 5--36, 99;
6:-7; 7--60; 8--81, 82; 14--78-81; 15--67;
: - 17--59-61; 19--62-64; 20--79, 80; 22--68-70
SubsyStems . . . .o B 9--81
TestS « . o o 9--79; 10--93; 11--80, 92
Tracking . . ... ... L o L. S 15--116
Nimbus B
Current status . . . . . . . .. L e 15--67; 17--61
DOD/NASA cooperation . . . ... ... .. ... ... 18--65
Failure . . . . . .. .. 19--63; 20--76, 79
Interrogation, Recording and Location System (IRLS) ... ...... 15--74; 16--114
Launch schedule . .. ... ... .. 16--104
Navy/NASA cooperation . . . ... .. L P 16--113, 114
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Nimbus B-continued

Review . . . . ... . .. 13--19, 74; 14--80, 81
SNAP 19 . .. ... O 15--112; 16--160; 19--110; 20--80, 93
Thorad-Agena D launch vehicle . . . . .. e e P 19--59
Nimbus B2 (see Nimbus 3)
Nimbus C . .. ... . 13--74; 14--79
Nimbus D :
Contract StALUS . . . . o ot e e e e e e e e e 17--61; 18--65
TCUITENL SEALUS . . v o v it ot e e e e e e e e 20--80
Experiments . . .. ... .. ... .......... 16--104, 105, 175; 19--63; 21--74-76
Thorad-Agena launch . ... ... ... ... .. ... .. ... ......... 21--68; 22--70
Nimbus E
Contract status . . . . . ... ... . ...ttt e 19--63, 64
Great Britain/U.S.cooperation . ... ... ...... ... ... . ....... 21--157
Mission plans . . . . .. . e 21--76
Objectives . . . ... .. ... .......... e e 20--80
Payload selection . . . ... ... ... ... .. ..., e 20--80; 22--70
Nimbus F
EXPETIMENtS . . . . . it e 31--76
Great Britain/U.S. cooperation . . .. . ... .. .. ... ... ... 22--141
Payload selection . . . ... . .. ... ... ... . 20--80; 22--70
Nimbus Y ... ... . 12--71, 74-77; 13--74; 14--74,
_ 78;20--5, 6
Nimbus 2 )
Accomplishments . . . ... ... ... ... . ... ... .. . . ... 1865
Current Status . . . .. . ... e 17--59-61
Earth resources data . ... ......... P 17--69
Photography . . . . . . .. e 18--72
Review . . .. .. ... ... .. ... .. ..., 15--67, 115, 118, 129; 16--103, 104;
19--62, 63; 20--7, 79, 86; 21--71
Nimbus 3
Accomplishments . . . ... . ... ... 22--67
EXperiments . . . . . . ... e e 21--71; 22--69, 70
TIRLS system . . . . .. e e 21--74
Launch date . . . . .. ... . . . e 21--147
SNAP-19 radioisotope thermoelectric generator . . . . .. ... ....... 20--80, 93;
21--86, 88; 22--82
Thorad-Agena launch . .. (.. ... ... ... ... 21--68
Nippon Electric Co., Ltd,, Japan . . .. ... .. ... ... .. ... ....... 20--195
Nixon, President Richard M. . . . .. ... .. .. ... .. .. . .. ... 22--143
Noa, USS . . . 7--28; 16--9
Noise research
Aerodynamic NOISE . . . . . . .. L 19--98
Aeronautical research . .. . .. .. .. ... L ... 15--91; 16--130; 17--85,
86; 18--80, 81; 19--81, 82
Aircraft . ... ... e e e e e 15--91; 16--130; 17--85, 86;
18--81, 82; 19--81, 82; 20--111
Aircraft Noise Conference . .. ... ... .. ... ... ... . . ... 20--111
Interagency Aircraft Noise Abatement Committee . . . ... ... ........ 16--130
Interagency aircraft noise alleviation program .. .. ... ............. 17--86
National Sonic Boom Evaluation Program . . .................... 16--139
Radio noise, cosmic . .. ......... N 3--59
Review . . . . . . . .. . . e 2--85; 3--114, 115; 18--183
Rocket . ... ... e e 15--81
Sonic boom . . . ... ... ... ..., 13--99; 14--110; 17--104; 19--86, 88, 98
Sonics and thrust modulation . .. ... ... . ... ... ... 3--89
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Noise research—continued

XB-70 flight research program . . ... ......................... 17--88
NOMSS (see National Operational Meteorological Satellite
System (NOMSS))
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Potter, William R, ... ... S e 12--172

Power (see Space power)
Prairie View A, & M, College, Tex. . . . ... ... .. ... . ... 22--147
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Pratt & Whitney Aircraft, East Hartford, Conn.

Activities | . . ... 3--32, 133; 4--82, 90; 11--120
Ton engine contraclor . .. . . . . .. ... 5--89
Radiation materials . . ... ... .. ... .. .. ... 4--109

Predoctoral training (see University programs)
“Pregnant Guppy” stratocruiser (see Boeing B-377

aircraft) :
President’s Council on Youth Opportunity . . .. ................ 21--166; 22--152
President’s Missile Sites Labor Commission . . . . ... ..ot nen ... 13--181
President’s Science Advisory Committee (PSAC) ... ... ... ... ..... 16--69; 18--32
President’s Space Task Group . . . ... .. ............ 4--33, 34; 5--19, 153, 224,
20--3; 21--43,199; 22--31, 124,
184
President’s Task Force on Communications Policy . . . ... ... ... ...... 20--194
Presidential cltations . . .. ... . .. . ... 12--171
Press, Harry . . . . . 16--201
Pressley, Eleanor C. . . .. O 9--159
Pressurized suit (see Spacesuit technology)
Preston, G. Merritt . . . . . .. . .. e 9--159; 21--178
Pretoria, South Africa tracking station .. . ... ... ... ..o, 22--38
Previous Element Coding . ... ... .. ....... . . ... 12--97-99
Princeton, USS :
Apollo 10 recovery .. ... ... ... ... 21--18
Princeton University, N. J. .. ... ... .. ... ...... 2--36; 4--52; 8--189; 9--207,

208; 10--224; 11--71, 153, 157,
234, 235; 12--109, 230; 13--62,
243, 244, 14--262; 15--225, 226,
16--182, 267; 17--242, 243;
18--234; 19--224
Printing Office, U.S. (see U.S. Printing Office)
Procurement (see Contracting and procurement)
Procurement and supply management . .. .. ... ... ... ... 12--180
Program Evaluation Review Technique
(see PERT (Program Evaluation Review Technique)) )
Program Management Information System - ADP ... ....... ... ... ... .. 15--143
Program Review Group . . ... ... .. ... .. .. 11--111
Project Fire (see Fire project; Langley Research
Center, Hampton, Va.)
Project RAW (Recovery of Air and Water) . . . . ... ... ... ........... 11--112
Project TEKTITE ... ... ... . .. .. .. . i 19--35; 21--38, 123
Propellants (see also Fuels; Oxidizers; :
Propulsion; specific propellants, e.g.,
Liquid hydrogen; Liquid nitrogen)

High energy chemicals . . ... ... ... ... . . ... .. .. .. 2--50, 54, 55: 4--93
Hydrocarbon . . . .. .t 2--50; 5--75
Hydrogen . . . .. ... . ... . .. ... e 8--32, 36
Liquid . . . e 2--49, 50; 3--81, 87; 7--19;
8--32, 36,114

OXYZEN . . . e e 8--32-36
Research . . . . . . .. . . . e 8--111
Review . . ... ... e . 9--98, 99; 10--131-133; 11--11,
’ 32-34, 59, 75, 103, 105, 119, 120;

12--108-111

Solid ... ... . .. 2--52, 54, 68; 5--81; 7--62, 72
Storage . . ... 2--52, 68, 72: 3--85, 86, 115;

4--92:5--77;7--93
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Propellants—continued

Transfer . . . . .o e 3--85

Propulsion (see also Chemical propulsion;

Electric propulsion program; Large solid

motor project: Launch vehicles; Nuclear

electric power research and technology:

Nuclear propulsion and power generation;

Nuclear rockets program; Propellants;

Propulsion systems; Propulsion Systems

Laboratory, Lewis Research Center; Propulsion

vehicle test assembly; Rockets; Space power

technology; specific engines, e.g., F-1, H-1,

J-2, M-1, RL-10, A-3; specific launch vehicles)

Chemical
Liquid . . . .. .. 3..31, 33, 81
Review . . . .. .o e 2--50, 72; 3--80-89; 4--84-87,
92,93, 133-136; 5--75-79; 6--91;
7--23, 24, 69; 8--32-39
Solid . ... .. e 3--87-89; 4--92, 93; 5--79-83;
6--9; 7--71
Electric
ATCHEL ENZINE © o L ottt 4--102, 103; 6--102
Electromagnetic plasma engines . . . .. ... ... ... .. ... 5--89, 90; 7--74
Electrothermal engines . . . . .. ... ... ... . . . ... . . . . ... ... ... 3--91
fon engines . . .. ... 3--90, 91; 4--103, 104; 6--102
REVIEW . o o v i it e e et e e e e 2--47, 48; 3--89-92; 4--75,
139-144; 5--88-91; 7--9, 74;
8--119-122
Non-nuclear systems . . . ... ... ... ... . 8--111-115, 164
Nuclear
REVIEW . . . o i 2--47, 56, 72; 3--92-95; 4--75,
’ 105-108, 136-139; 4--4, 84-87,
175; 6--98-100, 161; 7--9, 72, 73;
8--11, 12, 117-122
Rocket engine development facility . . . ... ... .. .. ... ... ... ..., 5--85
Turboelectric . . . . . . . . o e e 5--86; 8--32-39
Research . . . . . . . . . . 8--111
Review . . . . . o 2--77; 7--8, 69-79
Test facilities . . . .« . o e 3--80
Propulsion systems . . .. ........ . ... L 1--36; 3--31, 94; 6--99
Propulsion Systems Laboratory, Lewis Research Center .. ... .. .. P e
Propulsion vehicle test assembly . .. .. ... ... ... L L L 11--25
Prospector project .. . . . . ... ... e 4--61; 5--50; 6--69
PSAC (see President’s Science Advisory
Committee (PSAC))
Psychophysiological Information Acquisition
Processing and Control System (PIAPACS) . . ... .. ... ... .. ......... H--112

Public Health Service
Cooperation with NASA

Gas hybrid sensor . . . ... ... L 20--125

Planetary quarantine . . .. .. ...... ... ... ... ... . ..... 19--56; 20--70

Lunar contamination studies . . ... ..... ... ... ... . ... .. ... 15--41
Public information (see also Scientific and

technical information program) ... ............... 1--145; 2--106; 3--127, 128, 140

Public Law 85-286 . . . . .. . .. . ... 15--161
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Public Law 85-568 (see National Aeronautics
Space Act of 1958)
Public Law 85-804 . . . ... .............. ...

............ 18--166; 19--155

Public Law 85-934 . . . . . ... e 13--174
Public Law 87-653 - Truth in Negotiation (see

also Contracting and procurement) . . . ... ........... R 19--158; 22--175
Public Law 89-53 . . . . .. .. e 14--201
Public Law 90-23 - Freedom of Information Act . . ... ... ....... 18--168; 19--149
Public Law 91-121 . . . .. o e 22--175
Publications

A Summary of Reporis on Commercialization

Activities of Patent Waiver Grantees . . . ... ..... 19--145, 146; 21--180; 22--166
Aeronautics and Astronautics . . ... ... .. L 0 0 o 20--172
Aerospace Curriculum Resource Guide . . . ... ........ ... ...... ... 13--149
Aerospace Medicine and Space Biology . . .. . ... ... ... ... . ... .... 19--34
An Administrative History of NASA, 1958-1963 . . .. .. .. ...... 15--140; 16--190
Apollo 11: Preliminary Science Report . . .. .. ... .. ............ 22--48, 155
Astronautics and Aeronautics, 1965 . . . . . ... ... ... . ... ..., 15--140; 16--191
Astronautics and Aeronautics, 1966 . . . . . ... ... e 17--154
Astronautics and Aeronautics, 1968 . . . . . .. L e 22--158
Astrophysical Journal . ... ... ... L 14--171
Compendium on Human Responses 1o the Aerospace :

Enviromment . . . ... ..o e e 19--35
Computer Program Abstract Journal . .. .. .. ... ... ... e 21--171
Computer Program Abstracts . . .. ... ... .. ... .. ... ........ ... 22--158
Dictionary of Technical Terms for Aerospace Use . . .. ... .......... . 14--178
DOD and NASA Incentive Comtracting Guide . . . ... .. ... ... ....... 22--176
Earth Photographs from Gemini VI through XII . . .. .. ... ... ... ... 21--168
Educational publications, listing .. . ... ............ 8--151-153; 15--182, 183;

' 16--241-243; 17--199; 18--208,
209; 19--185, 186

Exploring Space with a Camera . . . ... ... ... .. c....... e 21--168
General publications . . ... ... .. ... . . L 7--148, 149

Historical sketch of NASA . .. ... ... .. . ... . . ... 15--140
History of Aeronautics and Astronautics:

A Preliminarv Bibliography . . . .. ... ... e e e 21--171
How 10 use NASA's Scientific and Technical )

Information System . . . . ... 15--139
Industrial Arts Resource Unit .. . . .. ... ... .. . ... .. 19--134
Manned Space Flight report . . ... ... ... ... .. ... ... 14--49
Mariner-Mars 1969: A Preliminary Report . . . .. ... ... ... ... ..... 22--155
NAS/NASA/U.S.S.R. joint publication . . ... ... ... ............. 14--158
NASA Aircraft Operating Manual . . . .. ... ... ... ... ... .. ..... 22--186
NASA Bits . . o o o o e e 14--199
NASA Facilitv Engineering Handbook . . . .. ... ... .. ... . . 22--187
NASA FAcis . . . i e oo e e e e e e 7--148; 8--152; 12--206; 13--196,

© 197, 14--174, 235; 16--241;

17--199; 18--149, 208, 209;

19--185, 186; 20--220, 221

NASA Property Reporting Handbook . . . .. .. ... ... ............. 18--168
NASA Safety Journal . ... ... ... ... ... 22--185
NASA Safery Manual . ... ... ... . L L 21--200; 22--185, 187
NASA Special Publications . .. ... ... ... ... .. ... . 15--139
NASA Technical Notes .. .. .. ... . . ..o, e 14--171

NASA ThesQuris . - - o v v ot e e e e e e e e e e et 18--150, 151
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Publications—continued

Opportuities for Participation in Space

Flight Investigation . . . .. .. ... .. ... .. ... .. ... 14--157
Petitions for Patent Waivers . . . .. ..o .. 19--146; 21--181; 22--166
Procedures for Reporting Cost Information
Srom Contraciors . . .. ... ... ... e 21--183
Procurement Regulation . . .. ... ... ... .. ... ... ..., 21--200; 22--187
Project Gemini Technology and Operations:

A Chronology . | . . .. ... .. 22--158
Publications of Hugh L. Dryden. ... ... ... .. ... ... ... ........ 16--191
Recommended Practices for Fire Protection for

Essential Electropic Equipment . .. .. ... ..... e 22--187
Research publications and papers . . .. ....... ... ... ... ... . 2--140-164
ReVIEW . . oo e 3--141; 4--219
Safety Policy Directive . .. ... ....0 ... ... .. ... .. 21--200
Safety publications . . .. ... .. ... ... 22--189
Sciemtific and Technical Aerospace Reports
(STAR) .. o e 14--173; 21--169
Source book on the Space Sciences . . .. ... ... .. I 0. 14--178
Space medicine publications, listing . . . . ........ ... .. .. ... 17--37-39
Space Resources for Teachers: Space Science . . .. ................. 22--154
Tech Aids . ... . e 18--153
Tech Briefs . .. ... ... ...... . ... . .... 17--152; 18--151-153; 19--137;

20--170; 21--169; 22--167

........................ 1--44; 2--105, 106; 3--142;
) 4--219; 5--171; 6--159; 7--130,

149; 8--156, 157; 12--208-212;

15--184, 190; 16--244-249;

17--201, 206; 18--151, 211-215;

Technical publications

19--187-191
Technical Publications Announcements (TPA) . ... ... 3--142; 6--158; 7--130; 8--156
Technology Surveys . . . ... .. .. ... ... ... .. ... 17--152; 18--151, 152
The Apollo Spacecraft: A Chronology . . . . . ... ... ... .. ......... 22--158
The Book of Mars . ... ... ... . . ... . ... . ... PP 21--168
This New Ocean: A History of Project Mercury .. ... ........ 15--140; 16--190
TRIM .. 14--199
Venture into Space: Early Years of Goddard
Space Flight Center . . . ... ............... e 17--154; 20--171, 172
Puerto Rico (see also Inter American Umversnty of
Puerto Rico; Puerto Rico University) . . . ... ................ 14--174; 20--167
Puerto Rico University . . ... .......... e 9--216
Purcell, Joseph . . . .. .. 21--177

Purdue University, Lafayette, Ind. . . ... .......... 8--187; 9--202; 11--226; 12--147,
226; 13--153, 232; 14--259;

15--133, 134, 214, 215; 16--181,

263; 17--145, 230, 231; 18--143;

19--70, 130, 212, 213; 20--163;

© o 21--162;22--78, 147, 148

Q4B target drone aircraft
Quarantine (see also Planetary quarantine)
Delegation of authority . .. ........ .. ... ... ... 21--48
Lunar samples
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Quarantine—-continued

Recommendations . . . .. . . .. . e 22--41, 42
Sterilization specifications . . . . ... ... L e 21--65, 66
Queen’s University, Canada . . . .. .. ... ... ... 16--272
Queensland University, Brisbane, Australia . ... ... ... . ............. 12--234
Quito, Ecuador, tracking station . ... ..... ... ..... 4--70; 7--82; 8--135; 10--151;

11--13,136; 12--129; 13--137,
145; 14--148; 15--116; 16--167;

17--131; 22--134
R
Rachal, Anthony . . . . .. ... e 15--144
Radar (see also Tracking and data acquisition
program)
Long range S-Band, Wallops Station installation . ... .. .............. 5--146
Reflection from Echo 1 .. ... ... .. ... ... . . .. .. .. .. . . ... .. 3--64
Radar Astronomy Venus (planet) . . ... ... ... ... ... . ... ...... 5--3, 56, 57
Radiation (see also Bioscience program /Radiobiology
research; Lawrence Radiation Lab., Berkeley, Calif;
Planetary quarantine)
Cosmic
Ariel satellite . .. ... ... ..o 7--47
Explorer 7 measurement . . .. ... ... . ... ... ... 3--11, 12
Review . . . . .. e 4--40, 51
Sounding rocket measurement . . .. ... L. Lo 5--44
Density Measurements . . . . ... ...t vttt e 7--47
Effectonmetals . ... ... . ... . ... ... ... ... e 3--99, 112
Explorer 7 measurement . . . . ... .. .. ... 3--11, 12
Explorer 11 measurement . . .. .. . . ... e 5--41
Great Radiation Region . . ... .. ... ... ... ... ... ..... 4--37, 38, 48, 49, 51
Hazards . .. ... ... .. ... . ... . . 5--120; 6--10, 11
Lightweight shielding . .. . .......... . ... ........ L 3--95
Review . . . 9--106-108
Thermal . .. .. ... Y 2--71; 3--12, 61; 4--133
Ultraviolet . . . _ . . . e 4--41; 8--73
X-15 measurement .. ... e 5--127
X-ray measurement . . . . . . ..o e 3--11
Radiation Applications, Inc,, New York . ... ..., . ... .. ........ §--191; 13--248
Radiation Belt (see also Van Allen radiation belt) . . ... .......... ... ... 6--46
Radiation satellite, failure . .. ... ... ... . . . . . e 3-.22, 56
Radio (see Educational programs and services)
Radio Astronomy Explorer (RAE) satellites . . . .. .. :.. 19--59; 20--10, 56, 75, 76, 142,
145
Radio Attenuation Measurement project (RAM)
RAM C-1 . 18--76
Review . . .. e 13--93
Radio communications . . ... ............. e e 2--77; 1--47, 102
Radio Corp. of America (RCA)
Activities . . . ... ... .. e 4--44, 61; 8--182; 10--211;

11--190; 12--196; 13--179;

14--206; 15--166; 16--215;

17--179; 18--180, 181; 19--163;

20--192

Contract award . . .. ... . . . e 21--196; 22--181
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Radio Corp. of America (RCA)-continued

Echo communications satellites . .. ... ... ... .. ... .. .. ...... 3--64. 65
Meteorological satellite program . . . ... ... ... ... .. .. ... .. 2--37
Tiros CONIACION . . . . o . L i e e e e e e e e 5--97
Radio noise, COSMIC . . . . . ..ottt N 3--39

Radio programs (see Educational programs and

services/Television and radio)
Radio relay sphere suborbital tests . . . .. ... ... .. ... .. ...... 3--3; 5--8, 62-65
Radio Research Lab., Japan (see Japanese

Radio Research Laboratories)

Radio Research Station (RRS) . . . . . . ... ... . o 11--144
Radio telescope launch possibility . . .. .. ... ... .. oo o 15--84
Radiobiology (see Bioscience program/Radiobiology
research)
Radioisotope
Auxiliary pOwWer URil . . . . . ... e e 4--109, 110
Biochemical probe
DESCTIPUON . . . . o e e e 8--76
Life detection systems . . . ... .. . . . i 6--117-119
Prototype' of . . . .. . .. e 6--118
RAE (see Radio Astronomy Explorer (RAE) satellites)
RAM (see Radio Attenuation Measurement project (RAM))
Ramjet (see Hypersonic ramjet experiment)
RAM C-2vehicle . ... .. .. . 20--97
RAND Corp., Santa Monica, Calif. . .. ............. 8--184; 9--195, 196; 10--217;

11--215; 12--221; 13--217;
14--253; 15--202; 17--218
Range Commanders’ Counsel, Inter-Range

Documentation GIOUD . . . . o oot vttt e e e e e e e e 17--34
Range Recoverer, USS . . .. .. ... . ... .. .. .. ... ........ 7--83; 15--48, 126
Range Tracker, USS . . . .. .. . . . . .. 14--144
Ranger project

History « . o o e e e e e e 20--172

INStrumentation . . . . . .. . . e 7--50

Mission ObJectives . . . . . . . . . e 5--48

Performance . . . . . . .. . L 6--64

Review . . . . .. e 4--2, 57-59, 65, 79; 5--47, 48,

63, 64; 6--63-67; 7--5, 50-52

Schedule .« . . .. L e e 5--47
Ranger A-3

Sterthzalion . . . . . e 6--71
Ranger |

Data on radiation, cosmic dust and magnetic

fields . . . e e 6--6

Launch . ... 6--63

Mission objectives . . .. .. e 5--47, 48
Ranger 2

Launch .« . e e e 6--63

Mission ObJeCtiVES . . . . . . . . e e 5--47, 48
Ranger 3

Flight plan . . . .. .. e 7--52

Instrument landing on the moon . . ... ... ... ... .. .. ... .. . ... ... 6--65

INStrumentation . . . .. .. ... ... .. 7--52

Launch . . o 7--41
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Ranger 3-continued

Mission failure . . ... ... ... ... 7--50
Review . . . . e e 7--5, 6
Solar orbit . . . . L 7--51
Tracked by Deep Space Network . . ... ... ... .. ... .. .. .......... 7--82
Ranger 4
Launch . . . 7--41, 42
Lunar landing . . . . ... e 7--50
Mission failure . . ... .. . ... 7--50
ReVIEW . . . e 6--13, 65; 7--5, 6
Tracked by Deep Space Network . ... ... . ... .. ... ... ....... 7--53, 82
Ranger §
Launch . ... .......... e, 8--16, 69
Review . .. . 6--65
Systems and test checkout . ... .. ... ... . L L. 7--53; 8--131, 135
Ranger 6
Agena vehicle . . . .. L 9--76, 77
Failure . . ... ... ... 11--6, 65
Launch date . . .. ......................... 10--74, 75; 11--65, 75, 138
Launch schedule . . .. ... . .. ... . 9--62
Preparation for lunar flight . .. .. .. ... ... ... ... .. . ... ... 7--53; 8--69
Testing . .. ...... e, S 9--63
Ranger 7
Accomplishments . ... ... ... L oL 12--55
Foreign distribution of lunar photographs . . . ... ..... ... ........ - 13--144
Launch . ... ... ... ... ... ... .. e e e e 20--5
Lunar photographs . . . ... ... ... ....... .. ...... 11--65, 66; 12--49, 55
Preparation for lunar flight . .. ........... ... ... ..... e 7--53
Ranger 8 '
Preparation for lunar flight . .. ..... ... .. ... ... .. .. .. e 7--53
Project review . . . . .. ... .. e 13--50; 14--56
Tracking . . . . .. e 13--132, 135
Ranger9
Lunar landing . . . . .. .. oL e 20--6
Preparation for lunar flight . . . ....... .. ... .. .. ... .. ... .. ..., 7--53
Project review . . . . . .. i e 13--50; 14--56
Tracking . . . .. .. L 13--132; 135, 136
RAW project (see Project RAW)
Rawiez, Leonard . . .. ... ... . ... ... 18--156
Raytheon Co., Bedford, Mass. . . .. .......... ... ..., .. .. 10--211; 11--190
RB-57 aircraft . . . . .. . e 22--76

RCA (see Radio Corp. of America (RCA))

Reaction Control System (RCS) (see Command
and Service Modules (CSM); Gemini 8; Lunar
Module (LM))

Reactor In-Flight Test project (see RIFT (Reactor
In-Flight Test) project)

Reactor shielding (see Propulsion /Nuclear)

Reading University, England .. . .. ... ... ... ... ... ... ..... 15--175; 21--157
Rebound spacecraft . .. ... ... ... ... oL L, 5--101, 102; 6--130, 131; 8--86
Rechtin, Eberhardt . ... .. ... ... . e 14--185

RECON system (see Scientific and technical
information program)
Recovery
Description . . . . . . .. ... e e 2--79
Mercury capsule . . . . ... ... L e 1--9; 5--12; 7--28, 29
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Recovery-continued

Standardized package . . . . .. ... L. 7--93
Recovery of Air and Water (RAW) project
(see Project RAW)
Recovery ships (see Boxer, USS; Donner, LSD;
Guadalcanal, USS; Guam, USS; Intrepid, USS;
Kearsarge, USS; Princeton, USS; Tracking
ships; Wasp, USS)

Recruit rocket . . . . . . . o 3--64, 65
Redstone Arsenal, Huntsville, Ala. . . . . . ... ... .. ....... ... ... 3--1, 5,8
Redstone launch vehicle (see also Mercury-
Redstone missions) . . . . .. ... ... ... ........ 3--36; 4--1, 24; 5--3, 6, 7, 9;
17--135
Redstone, USS, instrumentation ship . . . . . .. ... ... .. 14--145; 15--119; 22--38
Reece, L. D. . . . . .. e 18--159
Reed, Robert D. . . ... ... ... e 18--159
Reentry (see also Aerodynamic heating)
Experiment . . . . .. .. e e 12--69; 13--132
Flight control display . . .. ... ........ R -
Lifting body . . . . . . . e 9--93
Mercury-Redstone (MR-3) flight . . . . . . ... .. . L oL oL 5--12
Radio signals blackout . . . .. ... ... ... ... . o 7--102
Reentry Control System (RCS) . ... .. T 15--12
Review . . . ... e 2--73, 75, 76
Stability and control . . . . .. ... oL L. 2--71, 78, 86; 3--100; 4--129
Trajectories . ... . .. . ... e - 2--62; 3--104
Vehicle . . . . . . e 4--130, 133
Rees, Eberhard F. M. . . . . . ... . ... . ... ... 16--200; 21--177
Reeves, John F. . . .. ... . 12172

Refractory materials (see Materials research)
Regional Dissemination Centers (see
Technology utilization program)

Reid, H. J. E. . . . o e 1--39
Relativity investigation project . . . . . . . .. ... ... ...l 0. 3--59
Relay active communications satellites
Applications . . . ... 6--38
Development . . . .. .. ... oL e t... . 6--31
Germany/U.S. cooperation . . . . . . . ... ... ... Lo 12--81; 15271
Launch date . . . . . .. ... . .. .. .. 8--16, 136
Review . . ... ... .... e e 5--2, 30, 101; 6--8, 39, 130,

131; 7--6, 136, 8--84-86;
9--84; 10--98

Testing for transmission . . . . . . . . ... ... e 7--64
Relay | . .. . .. 11--8, 77, 85; 12--79, 81;
13--78; 14--83; 20--5

Relay 2 . . . . .. . 11--74, 77, 85; 12--79, 81;

13--78; 14--83; 15--71,72;
16--108; 17--63
Reliability and quality assurance (see
Contracting.and procurement)

Reliability Assessment Review Board . . . .. .. I S 9--56
Rembaum, Alan . . . . . . .. .. e 20--175
Rendezvous technology

Electronic guidance system . . . ... ... ..... ... e 7--98

Project Gemini . . . . . . . . .. e 8--49, 50-53
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Rendezvous technology—continued

Project Apollo (LOR) . . . ... .. ..........
Rensselaer Polytechnic Institute, Troy, N. Y. . . . . .

Rensselaer Polytechnic Institute of
Connecticut, Inc., East Windsor Hill . . . . . ... ...
Republic Aviation Corp., Farmingdale, N. Y.
(see also Fairchild-Hiller Corp.)
Research advisory committees
Membership of Committees on
‘Aircraft Aerodynamics . . . ... ... ... L.
Aircraft Operating Problems
Aircraft Structures
Chemical Energy Processes
Control Guidance and Navigation
Electrical Energy Systems . . . .. ... ... ...
Electrical Power Plant Systems . . . . . ... ..
Flight Medicine and Biology
Fluid Mechanics
Materials . . ... ... ... ... L,
Mechanical Power Plant Systems . . . . ... ..
Missile and Space Vehicle Aerodynamics
Missile and Space Vehicle Structures
Nuclear Energy Processes
Space Biology .. . ... .. .. .. ... ... ...
Space Medical and Behavioral Sciences
Structural Design . . . .. ... ... ... . ...
Structural Dynamics
Structural Loads . . . .. ... . ..., ... ..
Research centers (see Ames Research Center,
Moffett Field, Calif.; Electronics Research
Center, Cambridge, Mass.; Flight Research
Center, Edwards, Calif.; Langley Research
Center, Hampton, Va.; Lewis Research Center,
Cleveland, Ohio)
Research grants and contracts (see also
Contracting and procurement; Office of
Grants and Research Contracts (OGRC);
University programs)’
AEC/NASA cooperation

Agriculture Dept./NASA cooperation
Air Force/NASA cooperation
Army/NASA cooperation
Distribution by States
ESSA/NASA cooperation . . . . . .. ... ......
Geological Survey/NASA cooperation
HEW/NASA cooperation
International cooperation

.......... 1--74;

8--53-55

.. 8--190; 9--208-210: 10--224,

11--152, 237, 238; 12--231;
13--150, 248, 239; 14--263;
15--134, 229; 16--268: 17--246;
18--235; 19--227

1--70; 3--147; 5--191
1--79; 3--153, 154; 5--197
.............. 5--194
..... 1--72; 3--149; 5--197
1--71; 3--148, 149; 5--193
5--199

....... 1--75; 3--150, 151

.............. 5--186
1--69; 3--147; 5--190
1--78; 3--153; 5--196
3--150
1-70; 3--148; 5--192
5--195; 8--94
1--73; 3--149, 150; 5--198
5--185
............. 5--184
.......... 1--77; 3--152
1--77; 3--152, 153
1--76; 3--151

9--198, 199, 201; 13--24, 249,
256, 261; 14--255; 15--208, 226,
239; 16--260, 267, 270; 17--219,

220, 224, 229, 243, 247, 254,
259; 18--226, 234
17--224; 18--226
.............. 17--259
17--238; 18--221, 230
.............. 2--125
17--220, 221, 234; 18--225
............. 17--224
17--227, 234, 250; 18--228 .
6--129
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Research grants and contracts—continued

Listings
Apr. - Sep. 1939 . . . . - 2--125-133
Oct. 1959 - Mar. 1960 . . .. . .. . ... ... ... ... ... 3--169-173
Apr. - Sep. 1960 . . . . L 4--249-262
Oct. 1960 - Jun. 1961 . . . . .. ... ... ... 5--201-213
Jul. - Dec. 1961 . . . . . .. . e 6--171-183
Jan. - Jun. 1962 . . . .. 7--133-156
Jul. - Dec. 1962 . . . . . . . .. e 8--183-193
Navy/NASA cooperation . . . . .. ... ...... 17--220, 225, 226, 234; 18--227
Review . . . . . e e e e 2--98; 7--172-183
Weather Bureau/NASA cooperation . . . . .. .. ............... S 17225
Research satellite 625 A-1, Germany . . .. ... ... ... J 16--171
Research Triangle Institute, Durham, N. C. . . . ... .. 9--211; 11--191, 239; 15--230;
' 16--268; 17--248
Resident research associateship program . . . .. ... ... ........ 21--164; 22--149
Resolute Bay, Canada . . . .. . .. ... . . ... 18--136
Resources Research Inc.,, Washington, D. C. . . . .. ... ... 8--186; 9--198: 1i--220
Retrorockets (see Rockets/Retro)
Reynolds, Dr. Orr E. . . . . . . . e 16--62
Rhode, Richard V. . . . . ... . ... . ... 1--37; 17--160
Rhode- Island Department of Education . . . . . .. P 9--213; 11--161; 12--156
Rhode Island University, Kingston . . . .. ... .. ... ... .. 9--213; 11--243; 13--256;
15--235; 17--253
Rice University, Houston, Tex. . . . ... ... ....... 10--225, 227; 11--15, 151, 152,
244; 12--233; 13--143, 257, 258;
14--265; 15--133, 237; 16--181,
271; 17--144, 145, 255; 18--239,
19--42, 131, 233, 234; 20--163,
21--163
Richard, Ludie G. . .. .. e 21--178
Rieke, William B. . . .. .. .. ... ... .. ... .... 12--168; 13--166; 16--198, 199,
) 201
RIFT (Reactor In-Flight Test) project (see also '
Kiwi research reactor; NERVA nuclear rocket
engine project; Phoebus research reactor; ~
ROVER project) . . . . . . ittt e e e 4--107; 7--3, 9, 73; 8--128,;
. 9--120, 121; 10--146
Rice University, Houston,  Tex. . . . ... ... ....... 10--225, 227; 11--15, 151, 152,
. 244;12--233; 13--143, 257, 258,

14--265; 15--133, 237; 16--181,
271; 17--144, 145, 255; 18--239;
19--42, 131, 233, 234; 20--163;

21--163

Richard, Ludie G. . . . ... ... .. .............. e 21--178
Rieke, William B, . . . . ... ... ............ 12--168; 13--166; 16--198, 199,
201

RIFT (Reactor In-Flight Test) project (see also -
Kiwi research reactor; NERVA-nuclear rocket
engine project; Phoebus research reactor;
ROVER project) . . .. .. ... . .. i 4--107; 7--3, 9, 73; 8--128;
9--120, 121; 10--146

Rigeil, Isom A. . .. .. ... ... e 20--176
Ritland, Osmond J. . . .. ... ......... e e e e e 14--188
RL-10 rocket engine . . . . ... .. .. ... ......... 6--9; 7--8, 24, 70, 81; 14--202;

18--99; 19--97
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RL-10A-1 rocket engine . . . .. . .. ... L

7--25

RL-10A-3 rocket engine . . . .. . ... ... .......... 5--65; 7--19, 25; 8--32, 33;
9--36-38, 45, 47; 10--50-52;
11--44, 45, 120; 12--33, 111

Roberts, Tecwyn . e e e e e 21--178
Rochester University, N. Y. .. . ... ... ... ...... 8--190; 9--209, 210; 11--238;
12--231; 13--249; 14--165, 263;

15--62, 229; 16--268; 17--146,
246; 18--145, 235, 236; 19--227;

20--165; 21
Rocket engines (see Algol rocket engine;
Altair rocket engine; C-1 rocket engine;
Castor rocket engine; F-1 rocket engine;’
H-1 rocket engine; J-2 rocket engine;
LR-11 rocket engine; LR-99 rocket engine;
M-1 rocket engine; NERVA nuclear rocket
engine project; Nuclear rockets program;
RL-10 rocket engine; RL-10A-1 rocket engine;
RL-10A-3 rocket engine; Rockets; T-40 rocket
engine; T-55 rocket engine; XLR-99 rocket
engine; XLR-111 rocket engine; XLR-115 rocket
engine; XLR-119 rocket engine) '
Rocket powered airplane (see X-15 aircraft)
Rocket Propulsion Lab. (see Air Force Rocket
Propulsion Lab.)

164

Rocket research, transferred to NASA . . . . .. .. . ... ... ........ 1--5; 2--55
Rocket research range (see Arenosillo, Spain
rocket research range)
Rocket systems research facility, Lewis Research
173 11 (= OO 3--135, 136
Rocketdyne Div. (see also North American
Aviation, Inc.)
F-1 rocket engine . . . . .. . ... ... L 2--49; 5--76
H-1 engine contractor . . . . . . . ... ... ........ e 3--32; 5--76
High thrust rocket engine . . . . . . ... .. ... ... .. ... ... . ..., ~o1--6, 27
Hydrogen turbopump development . . . . . .. ... ... ............. 3--93
Liquid metal cooled rocket nozzle )
contractor . . . . .. e 5--80
Turbopump SYStem . . . . . . . . ... e e 2--56
Rockets (see also Chemical propulsion
systems; Electric propulsion program;
NERVA nuclear rocket engine project;
Nuclear propulsion and power generation;
Nuclear.rockets program; Propeliants;
Propulsion; Recruit rocket; RIFT (Reactor
In-Flight Test) project; Rocket engines;
ROVER project; SKUA rocket; Sounding rockets)
Electric
ATC-JEl €NZINE . .« o o v i e e e e e e e e e e e 4--102, 103
fonengine . . .. ... ... ... ... ... e 4--103, 104, 142
Review . . . . .. ... .. ... 2--48; 3--89-92; 4--139-144;
5--89, 90; 8--119-121
Exhaust nozzles . . . . . .. .. .. e 2--50
High energy, chemical . .. ... ... .. .. .. ... ... 2--72
Ignition . . . . . L L e e e 2--51
Liquid propellant . . . .. . .. ... oL U 2--49-51; 3--80-87; 5--75-79;
7--8, 69, 70; 8--115
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Rockets—continued
Materials properties. . . . . . .. ... oL 7--72
NOISE + v v vt e e et e e 2--85
Nuclear . . . . . .. .. ... .. .. 2--56, 57; 4--105-108, 136-139;
8--164, 190, 191
Plasma . . . . . . . . e e 4--143
Radiation effects . . . . ... ... ... DS 2--57
Restart . . . . . . .. . e 2--53; 5--2, 123
Retro . . . . o e e e e 1--10
Review . . . . . . . . . e 2--52; 4--105-108, 133-136
Solid propellant
Attitude control . . . . .. L L e 7--7
Burning rate . . . . .. L e 7--71
Clustered . . . . . . . . e e e 7--72
Contract with Aerojet General Corp. . . . . . . ... ... .. ....... 5--82
Fluid injection steering . . . . . . . .. ... ... ... .. .. ... 5--81
Multilayer . . . . . . .. 5--80; 6--97; 7--71
Review . . . . ... .. ... ....... e e e 2--52; 4--93-102
Segmented . . . . ... e e 5--82, 83
Steering . . . . ... e e e e e 3--88, 89; 7--71
Test valves . . . . . . . .. L e 7--71
Use as launch vehicle, first stages . . . . . .. . ... ... .. ....... 5--82
Velocity control . . . . ... ... ... . .. ... ... 3--88, 89; 5--81
Stability . . . . . e e 2--64
Steering . . . . . e, 2--53; 3--88, 89; 7--71
Thrust control . . . . . . . . e e e e e e 2--64, 65
Roderick, Charles R. . . .. ... ... ...... el -, ... 17--156; 18--158
Roderick, Robert L. . .. ... .. ... O 18--160
Rogers, Henry H. . . . . . . .. . . .. e 18--159
Roman, Nancy G. . . . . . .. ... e 21--178
Rome Air Development Center . . . . . . . .. .. ... ... ... ..o, ...41
Roosa, Astronaut Stuart A. . . . . . . . .. L. e 15--37
Root, L. Eugene . . . . . . . .. . . ... e 16--201
Rose, Vice Adm. Rufus E. . . . . .. ... ... .. . ... .. ... .. ... 11--175
Rose Knot Victor, USS -. . . ... ... ... ... ...... 1--139; 12--132; 13--133;
14--144; 16--165
Rose Polytechnic Institute, Terre Haute, Ind. . . . . . . .. ... ... 17--231; 18--229
Rosholt, Robert L. . . . . . .. .. . . ... . . . . ... 15--140; 16--190
Rosman, N. C., tracking station . . . . . .. ... ... 7--82; 8--136; 9--125; 10--151;
11--116; 12--130; 13--137;
14--148; 15--116; 16--104, 109,
' 167; 17--131; 22--134, 136
Ross, Tan M. . . . L e 21--178
Ross, Miles . . . . . . . e e 18--156
Rothrock, Addison M. . . . . . . . .. ... 10--182, 184
ROVER project (see also Nuclear rockets
program)
AEC/NASA cooperation . . . . . .. ... .. ........ 7--72; 10--143; 12--116
NERVA engine . . . . . . . . . . ... 5--4, 84, 85
Review . . . . . . .. ... ... 1--29; 2--56; 4--93, 105, 106;
6--9
Rowe, Lynn B. . . . . o L e 9--159

Royal Technical Institute, Denmark (see also
fonospheric Research Lab., Royal Technical
institute, Denmark) . . . ... .. ... ........ e 17--137
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RRS (see Radio Research Station (RRS))

Rudolph, Dr. Arthur L. H. . . . . ... ... .. .......... 20--176; 21--175, 177
Runway, slush effects . . . . .. .. .. . L L 2--84; 5--110
Runway Traction Conference, NASA . . . . . . .. ... ... ....... 20--110, 111
Rushworth, Astronaut Robert A. . . . . . . ... ... ... ...... 14--102; 16--201
Russia (see U.S.S.R.)

Rutgers State University, N. J. . . .. ... ... ... T..9--208; 11--157, 235; 12--230;

13--244; 14--262; 15--226;
17--243; 18--234
Ryan 02 aircraft . . .. .. ... . ... .. . 2--81

S-band radar . ... .. 7--10
S-1 stage (see Saturn I launch vehicle/S-I stage)
S-IB stage (see Uprated Saturn 1 launch vehicle/S-IB stage)
S-IC stage (see Saturn V launch vehicle/S-1C stage)
S-II stage (see Saturn V launch vehicle/S-I1 stage)
S-1V stage (see Saturn V launch vehicle/S-1V stage)
S-IVB stage (see Saturn V launch vehicle/S-1VB stage;
Uprated Saturn I launch vehicle/S-IVB stage)

$-45 jonosphere beacon satellite . . ... ........... ... .. 5.-38
S-45A ionosphere beacon satellite . .. .. ... ... ... ... i . 5--38
S-Stsatellite . ... ... .. . ... 4--48; 5--92; 6--12, 56; 7--101
S-52satellite . ..ot [P 4--48; 5--93
S-55 micrometeoroid satellite . . . ......... ... .. ........ e 5--42; 7--92, 93
S-66 ionosphere beacon satellite ...................... [ 1--29; 3--55; 7--118; 10--157
SA-TFHghttest . .. oo e e 7--17, 18
SA-2flighttest .. ..o i e e 6--84,85;7--17, 18
SA-3Ighttest Lot e 7--18
SA-A light teSt . oot 7--18
SA-Sflighttest . ... .oovierir 10--50, 51; 11--4, 13, 34, 135, 139
SA-6flighttest ........ ... ... ... . i i 11--13, 34, 40, 135, 137, 139
SA-TIHght test ... oot 11--37, 40; 12--11
SA-BIUZRLLESL . . . v o e 11--49
SA-9 Flght LSt . o . vttt it e 11--49
SA-T0 FHZHE LESE -« - v o vttt et e et e e e e 11--49
Sacramento Test Facility, Calif. . .. ..................... 9.-48; 10--64; 11--44, 55;

12--45; 13--39, 121; 14--33,
45; 18--27

Safety
Aerospace Safety Advisory Panel, NASA . ............. 18--163, 165; 19--147, 148
Aerospace Safety Working Group, NASA ............... e 18--163, 165
Aircraft accident investigation ... .............. B Y 19--166
Aircraft Accident Investigation Board, USAF/NASA .. ... ........... 18--88
Aircraft firesafety .. ... .. . e 22--188
Altimeter development ... ... ... 3--113,114
Apollo-Saturn 204 accident effects . .. ... ... . ... .. .. ... .... 17--5-11; 18--24
Apollo-Saturn 204 Review Board . .. .. ... ... P 17--5, 6; 18--159
Astronauts . ‘ ‘
Aviation activity safety surveys . .. ... .. ... ... . 19--32
Preflight examination ....... ... ... .. ... . .. . .. ... 20--120, 121
Protective SYSIEMS ... ..ottt e 20--53,120-122
Safety teSlS ... ... .. ... 20--32
Coal mining safety ............. e s 22--188

Commercial aircraft ........... ... . ... ..., e io.. 6--100
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Safety—continued
Conference on Slush Covered Runways . ... ...... ... ...... ... .. .... 6--161
Design criteria studies . ... ... ... ... .. i 19--28
Escape tOWEr teSt . . ... .. ... .. 4--24-26
Flightsafety ....... ... ... ... ... .... e 2--85; 3--113-117; 5--109-111;
11--133; 12--121
Industrial plant safety surveys, KSC .. ... ... ... .. ... ... .. ... ..... 19--32
Joint Committee on Hazards of Space Nuclear
Systems, AEC/DOD/NASA .. ... ... .. ... i 2--124; 3--145
Launch escape system . .. ... . ... .. ... .. 17--33
Manned space flight .. ...... ... ... .. ... . i il 20--55, 70
Manned Space Flight Safety Office . . . ................. 18--165; 19--32, 33
Meteoroid hazards . ...................... 2--23, 58; 3--52, 111; 4--43; 7--92;
8--95; 9--96; 10--108, 109; 11--96; 12--90;
13--89-91; 14--88; 15--80; 16--116; 17--73-75;
18--73, 74; 19--73
National Center for Atmospheric Research (NCAR) .......... 16--97, 172; 19--125
National Conference on Spacecraft Sterilization Technotogy . ... ... ... .. 14--64
Office of Reliability and Systems Analysis . .. ....................... 3--7
Parachute technology . ....................... .. e 14--90, 91
Planetary quarantine . . ........... ... ... ... '20--69, 70
Public Health Service Laboratory, KSC . ............................ 19--56
Radiation technology . ..................... 5--120; 6--10, 11; 7--105; 9--96;
10--108; 11--96; 12--90; 13--86, 89; 14--85, 86;
15--79, 80; 16--115; 17--73; 18--73
Reliability Assessment Review Board .. ........... ... ....... S 9--56
Riskanalysis .......... ... .. . ... . . 20--37, 55
ROVER project safety ........................ il 13--124
Runaway traction .. .................. .. 2--84: 5--110; 19--82; 20--110, 111
Space cabin atmosphere studies . . ............ ... .. ... . ... . 19--134
Space Radiation Effects Laboratory, LRC . ........ ... ... ............. 11--96
Space station study . ... ... ... 22-32
Spacecraft landing and recovery .................... 10--112; 11--93, 96; 12--89
Sterility Control Laboratory, Phoenix, Ariz. . ........................ 12--61
Sterilization program ....... .. ... .ttt 5--134; 6--122; 17--50
Survival couch invention . . .. ... ... ... e 8--181
Switch malfunction, Mercury-Atlas 6 .. ....... ... ... ... ... ... . ... 7--28
Thermal radiation and temperature control . . . . . . . 10--110; 11--11; 12--91, 92;
13--91; 14--86, 88; 17--75, 76; 18--74
Tire hydroplaning .. ....... ... .. . . i e 1--119; 10--119
Treaty on the Rescue and Return of Astronauts . .. ............. 18:-139, 140
Safety Office, NASA '
ACVILIES . .ottt e . 21--200, 201; 22--185, 187
Reorganization . . ......... ... ... .. ... . 19--147
Safety program, NASA )
Activities and accomplishments . . .. .. e e e 21--200, 201; 22--187
Aviationsafety . ......... ... ... ... . ..., e 22--186
Fire prevention' . . .. ... ... . 22--186, 187
Industrial safety .. ....... ... . . . 22--185, 186
Manned space flight efforts . ... .. D e 22--187-189-
REVIEW . i e e e 22--184, 185
Systems safety . .. ... ... e 22--185
St. John’s, Newfoundland tracking station .......... 4--111; 7--82; 8--135; 10--151; 11--136;

12--130; 13--137; 14--148; 15--116;
16--167; 17--131; 22--135, 144
St. John’s University, Jamaica, N.Y. . .. ... ... .. ... ... ... .. ... 11--238; 15--229
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St. Louis University, Mo. . .. . ... ... ... .. 7--110; 9--206; 11--233; 13--242; 15--224;
16--195; 17--241

St. Thomas University, Tex. ... .. ... ..ottt [T 19--234
Sample, Earle J. ... ... . 16--198
San Fernando, Spain optical tracking station . . . ... .. 8--136; 11--137; 12--131; 13--133;
15--118

San Francisco University, Calif. . ......................... 16--258; 18--223; 19--204
San Jose State College, Calif, .. ... ... .. ... ... . i, 18--223
San Marco project . . . ... ... .. ... 10--14, 69; 11--142; 12--49, 54, 69, 137;
13--141; 14--156; 16--172; 18--135, 138

San Marcosea-going platform . ....... ... ... . ... . il 19--124, 125
San Marco Bsatellite ....................... e, 17--56, 132
San Marco Csatellite ............... s e 19--124, 125; 21--68, 156
San Marco L satellite . ... ... ... ... ... e e 20--6
San Marco 2 satellite . ...................... e 17--43, 44, 134, 137; 18--138
San Nicholas Island, Calif. ... ... ... . ... . . . . i 4--71
San Salvador tracking station . . . ............... o 11--139; 12--132; 13--137; 14--148
Sanders, Newell D. . . ... . e 1--37
Santa Clara University, Calif. . . ......... ... .. ... ... ...... 17--218; 19--204
Santa Cruz, Calif. test stand . . . . .. .. ... .. ... . . . .. . . e 12--22
Santa Lucia, 88 . ... e e 19--66
Santa Susana, Calif. test stand . .. .. ... ... ....... 8--32; 9--51; 10--55, 63; 11--55
Santiago, Chile tracking station ........... 4-.70, 113; 7--82; 8--135; 10--152; 11--136;

12--129, 130; 13--137; 14--148; 15--116;
16--167; 17--131; 20--152; 22--134
SAO (see Smithsonian Astrophysical Observatory (SAO))

Sargent, Jack .. ... e e 21--178
Sasso, Mark . ......... ... ... ... ... . . T 18--160
Satellite Infrared Spectrometer (SIRS) . ......... ... .. ... .. ..... . 21--71; 22--69

Satellite network (see also Antennas; Minitrack Network;
Space Tracking and Data Acquisition Network (STADAN), .
Tracking and data acquisition program) .................. 6--74; 7--82; 8--135, 136;
' 9--125, 126; 10--151, 152; 11--135-137;
12--129, 130; 13--136-138; 14--74, 147,
148; 20--144-147; 21--147-149; 22--134-136
Satellite Telemetry Automatic Reduction System (STARS) ... ............. 11--137
Satellites and spacecraft (see also A-1 French satellite;
Advanced Orbiting Solar Observatory; Advanced Orbiting
Solar Observatory B; Aeros satellite; Alouette satellites;
Alouette 1; Alouette 2; Apollo 4; Apollo 5; Apollo 6;
Apollo 7; Apollo 8; Apollo 9; Apollo 10; Apollo 11;
Apollo 12; Apollo 13; Apollo 16; Ariel ionosphere satellites;
Ariel 1; Ariel 2; Ariel 3; ATS (Applications Technology
Satellites); ATS A; ATS B; ATS C; ATS D; ATS E; ATS F;
ATS G; ATS 1; ATS 2; ATS 3; ATS 4; ATS 5; Aurora |
satellite; AZUR-1 satellite; Beacon satellites; BIOS-3 satellite;
Biosatellites; Biosatellite B; Biosatellite D; Biosatellite 1;
Biosatellite 2; Biosatellite 3; Communications satellites;
DODGE satellite; Early Bird communications satellites;
Early Bird 1; Early Bird 2; Early Gravity Gradient test
satellite; Earth resources satellites; Echo active communications
satellites; Echo passive communications satellites; Echo 1;
Echo 2; EGRS 2 satellite; EGRS 3 satellite; EGRS 4 satellite;
EGRS 5 satellite; EGRS 6 satellite; EGRS 9 satellite; EGRS 10
satellite; EOLE meteorological satellite; ERS 18 satelilite; ERS 20
satellite; ERS 27 satellite; ERTS (Earth Resources Technology
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Satellites and spacecraft—continued

Satellites); ERTS-A; ERTS-B; ESRO 1; ESRO 1B; ESRO 2; ESSA
meteorological satellites; ESSA 2; ESSA 5; ESSA 6; ESSA 7;
ESSA 8; ESSA 9; Explorer scientific satellites; Explorer A:
Explorer I; Explorer 3; Explorer 4; Explorer 6-41; Faith 7;

Fire | spacecraft; Fire 2 spacecraft; FR-1 French satellite;

FR-2 French satellite; Gamma ray astronomy satellite; Gemini 1;
Gemini 2; Gemini 3; Gemini 4; Gemini 5; Gemini 6; Gemini 6A;
Gemini 7, Gemini 8; Gemini 9A; Gemini 10; Gemini 11; Gemini 12;
Gemini/Agena Target Vehicle (GATV); Geophysical satellites; GEOS B
geodetic satellite; GEOS C geodetic satellite; GEOS 1 geodetic
satellite; GEOS 2 geodetic satellite; GGSE 2 satellite; GGSE 3
satellite; Gravity Gradient test satellite; HEOS (Highly Eccentric
Orbit Satellite); HEOS A; HEOS 1; IMP D satellite; IMP F satellite;
IMP G satellite; IMP 4 satellite; Injun 3 satellite; Injun 4 satellite;
Intelsat communications satellites; Intelsat 1; Intelsat 2; Intelsat 3;
Intelsat 3-F2; Intelsat 3-F3; Intelsat 3-F4; Intelsat 3-F5; Intelsat 4;
Ionosphere beacon sateliite; [onosphere beacon satellite (S-66);
Tonosphere Explorer 20; ISIS (International Satellite for
Ionospheric Studies); ISIS-A; ISIS-I; Lunar Orbiter 1; Lunar
Orbiter 2; Lunar Orbiter 3; Lunar Oribiter 4; Lunar Orbiter 5;
Manned Orbiting Laboratory (MOL); Manned Orbiting Research
Laboratory (MORL); Mariner B; Mariner F; Mariner G;

Mariner H; Mariner I; Mariner 1; Mariner 2; Mariner 3;

Mariner 4; Mariner 5; Mariner 6; Mariner 7; Mariner 64;
Mercury-Atlas 1 (MA-1); Mercury-Atlas 2 (MA-2); Mercury-

Atlas 3 (MA-3); Mercury-Atlas 4 (MA-4); Mercury-Atlas 5 (MA-5);
Mercury-Atlas 6 (MA-6); Mercury-Atlas 7 (MA-7); Mercury-
Atlas 8 (MA-8); Mercury-Atlas 9 (MA-9); Mercury-Redstone |
(MR-1); Mercury-Redstone 2 (MR-2); Mercury-Redstone 3

(MR-3); Mercury-Redstone 4 (MR-4); Meteorological satellites;
Nimbus meteorological satellites; Nimbus B; Nimbus C; Nimbus D;
Nimbus E; Nimbus F: Nimbus 1; Nimbus 2; Nimbus 3; Oribital’
Workshop (OWS); Orbiting Astronomical Observatory (OAO);
Orbiting Geophysical Observatory (OGO); Orbiting Solar
Observatory (OS80); OVi-11 satellite; OV1-12 satellite; OVIi-i3
satellite; OV1-14 satellite; OV 1-86 satellite; OV3-6 satellite;
PAGEOS 1 geodetic satellite; Pegasus meteoroid detection

satellite; Pegasus 1; Pegasus 2; Pegasus 3; Pioneer E;

Pioneer F; Pioneer G; Pioneer !; Pioneer 2; Pioneer 3;

Pioneer 4; Pioneer 5; Pioneer 6; Pionecer 7; Pioneer §;

Pioneer 9; Polar ionosphere beacon satellite; Polar Orbiting
Geophysical Observatory (POGO); Radiation satellite;

Radio Astronomy Explorer (RAE) satellites; Ranger A-3;

Ranger 1; Ranger 2; Ranger 3; Ranger 4; Ranger §;

Ranger 6; Ranger 7; Ranger 8; Ranger 9; Rebound

spacecraft; Relay active communications satellites; Relay 1;

Relay 2; Research satellite 625 A-1, Germany; S-45

ionosphere beacon satellite; S-45A ionosphere beacon

satellite; S-51 satellite; S-52 satellite; S-55 micrometeoroid

satellite; S-66 ionosphere beacon satellite; San Marco B

satellite; San Marco C satellite; San Marco 1 satellite;

San Marco 2 satellite; Saturn Workshop 1 (Skylab 1);

SECOR geodetic satellite; Skynet A communications satellite;

SMS' (Synchronous Meteorological Satellites); SMS-A; SMS-B;
Solar radiation satellites; Solar spectroscopy satellites;

201
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Satellites and spacecraft—continued
Surveyor D; Surveyor I; Surveyor 2; Surveyor 3; Surveyor 4;
Surveyor 3; Surveyor 6; Surveyor 7; Syncom active communications
satellites; Syncom 1; Syncom 2; Syncom 3; Telstar active
communications satellites; Telstar 1; Telstar 2; Test in
Training Satellite (TETR); Tiros meteorological satellites;
Tiros M; Tiros 1; Tiros 2; Tiros 3; Tiros 4; Tiros 5; Tiros 6;
Tiros 7; Tiros 8; Tiros 9; Tiros 10; TOS (Tiros Operational
Satellite); TOS-B; TOS-C; TOS-H; UK-E satellite; UK-3
satellite; UK-4 satellite; Vanguard satellites; Vanguard I;
Vanguard 2; Vanguard 3)

APPIICations . ... ... ... 3--53, 54, 61-65; 4--9-21; 5--30-36,
© 92-102; 6--42, 51; 7--57:
8--76,89, 163, 164

Attitude control .. ................ 1--31; 2--61; 3--42, 101-103; 4--129; 8--87, 89
Chronology of launchings .. .. ..... 1--20-22; 2--17, 18; 3--24-28; 4--5-8; 5--24-29;
6--58-61; 7--14; 8--15, 17

DOD/NASA cooperation, listing . . . .. ............ 13--137, 138; 14--148
INStrUMENtation .. ... .ottt e et e e 5--46
Meteorological systems . . . .. .. ....... 2--37; 3--18, 61; 5--1, 30-36; 5--96-99;
6--7, 160; 7--6

Review .. ... 1--20-22, 31; 2--13, 17, 18, 37,

61; 3--9-22, 24-28, 53, 54, 61,
64, 65; 4--5-8,42-55; 5--1,
24-42,92-102; 6--7, 42, 51,
58-61,74; 7--6, 14, 57, 82;
8--81-90, 96, 101

Scientific

Astronomy satellite . .. ... ... . ... ... ... ... 4--51; 6--51, 52
Atmospheric structure . ... ... ... L e 4--42, 43

Energetic particle . .. ... ... . ... .. . 4--48, 49

[onosphere ... ......oiiiiiii i 4--44, 45, 47, 48; 8--101

Meteoroid . .. ... 4--43, 171, 172
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TRW, Inc) .. .. 4--104; 11--190; 12--196; 14--202,

206; 16--215
Thor-Able launch vehicles

Explorer 6-launch . ... ... .. . . e 2--6
First stage of Delta vehicle .. ..... ... ... ... .. ... ... ... ... ... ... 2--21
Phase-0ut ... ... e e e 5--60
Pioneer Slaunch . ... ... ... .. . . . e 3--14; 4--62
Tiros Llaunch . .. ... e 3-.18;4--2, 5
Thor-Able I, Pioneer probes . ... ..... PP 1--14, 15
Thor-Able I11, Explorersatellite . .. ...... ... .. ... . .. i, 2--10
Thor-Agena launch vehicle )
Canadian satellite launch . .. ...... ... .. .. .. ... . ... ... ...... e 8--44
Nimbuslaunch . ........ ... ... ... ..... e e 4--79
Review .. ... ... ... e 8--43; 9--76; 10--88, 214; 11--7,

715, 87; 12--69, 70; 14--52; 15--67,
© 74;17--57; 18--63; 19-'63

Topside sounder satellite . . ... ....... ... ... ... .. .. ... ... ...... 4--46
Thor-Agena B launch vehicle

APPiCAtIONS . . ... . 5--98, 100

Canadian satellite launch ......................................... 4--112

Polar orbit satellites launch plan .. ................................. 5--63

Review . . ... ... .. . . . . e 3--6, 30; 4--43; 5--74; 6--8, 79;

Thor-Delta launch vehicle

Echollaunch ... ... ... ... ... .. . .. oL, e 4--4
Energetic particle satellite launch - .. ............. ... ... e 4--49
Lunarexplorations .. .. ... ... ... .ttt 2--36; 8--41
Lunarprobelaunch . ....... ... .. ... ... . . 2--35
Magnetometer probelaunch .. ... ... .. L L 4--63
Review . ... ... i 2--35; 10--77, 212,213; 11--165;
19--122; 20--76, 155

Syncom satellite launches ... ... . ... .. .. ... oL 7--64
Thorad launch vehicle . ................. e e 16--101
Thorad-Agena launchvehicle .. ............................... 13--74; 14--81; 21--68
Thorad-Agena D launch vehicle ........ ... ... .. ... .. ............ 19--59; 20--76
Thrust Augmented Delta (TAD) launch vehicle . . .. ..... .. ... .. 11--209; 13--58, 77
Thrust Augmented Titan (TAT) launch vehicle . .. ....................... 11--209
Thrust modulation, solid propellant rockets . .. .. e e 3--89
Thrust reversal . .. .. ... . i e e 2--85

Thumba Equatorial Rocket Launching Statnon
(TERLS), India (see also India) . ................... 9--131; 11--141, 142; 12--137;
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Thumba Equatorial Rocket Launching Station (TERLS)-continued
13--141; 14--154; 16--172; 17--137,
18--135, 138; 19--123, 124
Tiltwing aircraft ’

ReVIEW . it e e e 2--80, 81; 6--112; 7--90
Vertol 76 .o oo e e, 5--107, 108; 6--11
Tindall, Howard W. .. .. i et e e 21--178

Tiros meteorological satellites (see also
Automatic Picture Transmission (APT);
ESSA meteorological satellites)

Cloud PICHUTES . .. ..\ttt 20--105
Earth resources survey applications ... .......... ... .. ... .. ...... 16--112
Ground stations . .............. ..o PN 10--92
Launch ...t e 10--90, 92; 11--78
Modifications . ............. e e e e e e 9--82
ObJECtIVES . ..ot 10--90; 11--79
Performance .................. .. ... ...l 11--78; 12--7, 71,72
Photography .. ... e 14--67
Progress (tabular summary) ...... ... .. ... .. . . 9--80
Project management .......... ... ... 4--19
Project review . ............ s 3--61; 4--9, 71; 5--97, 146; 7--6,

37, 8--79; 13--70-72; 14--75-78;
15--68; 16--102, 103; 17--59;

o 19--60, 61; 20--77-79
Scheduling . ....... ..o e 9--79
Transferral 1o NASA . . ... i e - 2--4,38
USIA display .. ... e e e 7--128
Weather forecasting and analysis ... ........... ... .. .. .. .. ... .. ... 10--92

Tiros M L. e 16--103; 17--59; 18--64, 65;
A 20--79; 21--70; 22--67, 68
Tiros 1
(@ T 1 1=) - S 3--18
Cloud picture transmission .............. ... iiiini.n.. 3--1, 8, 18,21
Data analysis ... ... 4--18
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meteorological satellites . . ... ... ... ... . ... 5--30
Launch and accomplishments ... ... . ... ... ... .. .. ... . . 3--17-21
Photographs . . ... ... .0 ... 3--11,17,19, 20
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Tabulated data ... ... ... .. e 3--27
Tape reCOrder . . ...ttt et e 3--21
Tiros 2 ’ ]
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Cloud picture transmission . ........... ...ttt 5--34,35
Foreign ground weather observations .. ....... ... ... .. .. ... ...... 5--150
InStrumentation ... ... ..ottt e 5--32-35
International cooperation . .. .. ....... ... .. .. ... ..., 4--112; 5--150
Ot . v ettt e e e 5--30
Photographs ........ ... . ool 5--31, 32,34
Planning ..... U P N 4--18, 19
Power sUPPlY . ... e 5--32
Reactivation . . ... .. ... e 7--58

Review ....... e i 5--1,2,4,24;6--31; 11--78
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Tiros 2—-continued

Solar energy measurements . ... ...ttt i 5--33
Weatherdata .. ..... ..ot i i e e 6--34
Tiros 3 ’
Cooperative Projects . .. ... .i it e e 6--130
Hurricane Esther detection . . . . ... ...... .. ... ... ... ........ 6--3, 7, 31
INStrumentation . ... ... ...ttt in ittt ettt 5-.96, 97
International COOPErAtIoON . . .. ... ..ttt ittt ittt e e 6--12
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13--70-72; 14--75; 15--67; 16--103
Tiros 8 . . o e 10--90-92, 213; 11--78, 80; 12--72;
13--70-72; 14--75; 15--67; 16--103; 20--5
Tiros 9
Launch ............... e e 13--67, 70, 137
Photography . ......... ... .. ... . . 13--71, 72; 14--75
REVIEW . .ttt e 12--72; 15--67; 16--103;
. 17--90; 20--6
Tiros 10 :
Deltalaunchvehicle ... .. ... .. . . . 14--72
ESSAfunding .. ... ... o 14--75
Hurricane Betsy detection . .. ... ... ... . ... Lo L :14--74,75
Photography . ........ ... . 14--75
Project review . .. ... . ... 13--70-72
Tiros Operational Satellite (see TOS (Tiros
Operational Satellite))
Tischler, Adelbert O. ... ... .. . 11--176
Titan launch vehicles ... ... ... . 5--127
Titan I ICBM launch vehicle . ...... ... ... ... ... ... .. ... ... ..., 11--21,24
Titan H launch vehicle ........ ... ... .. ........ 3--55, 59, 4--46, 6--77; 7--3, 5, 17, 22,

33; 8--46, 52; 9--23; 10--23, 214;
11--20, 21, 165, 209; 12--23; 13--24;
14--19; 15--21

Titan III-Claunch vehicle ....... .. ... .. ... .0 .., 15--73; 21--79; 22--81
Titan 11I-Centaur launch vehicle ... ... ... ... ... ... ............ 21--61; 22--59, 66
Titan/Centaur /Burner Il launch vehicle ........................... ... 20--65; 21--62
Tokyo, JAPAn . .. .. 8--136
Tokyo, Japan tracking station . ................ e 11--85
Toledo University, Ohio . .......... ... . ... . ... ... 11--241; 13--252; 15--232;

17--250
Toowoomba, Australia tracking station .. ............... 15--116; 16--167; 17--131;

22--135

Topside sounder satellite (see Alouette satellites)
Toronto University, Canada . .......................... 11--247; 12--234; 13--262;
: 14--267; 15--241; 17--260; 18--241
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TOS (Tiros Operational Satellite) (see also
ESSA meteorological satellites; Tiros
. meteorological satellites)

OBJECtIVES .« . o ittt et e e e 13--73
REVIEW . . e e 11--80; 12--73; 14--76, 78-
Spacecraft requirements ... .. .. e 13--70, 72, 73
Weather Bureau/NASA cooperation ............... 13--70, 72; 14--75, 78; 15--65
TOS-Bsatellite . ... ...ttt et e e e 17--132
TOS-Csatellite ... .ottt et e e e e 17--132
TOS-G (sce ESSA-9)
TOS-H e e 21--69
Towne, Carroll A. ... .. e e i 10--184
Townes, Dr.Charles H. . ..... ... .. .. ... . i, 20--133;21--134,179
Townsend, John W., Jr. L .. e 14--183
TPA (sec Technical Publications Announcements
(TPA))

Tracking and data acquisition program (see also
Antennas; Communications network, NASA (NASCOM),
Deep Space Network (DSN); Experimental Inter-American
Meteorological Rocket Network (EXAMETNET); Manned
Space Flight Network (M SFN); National Communications
System (NCS); Navy Doppler Tracking Network (TRANET);
Office of Tracking and Data Acquisition (OTDA); Satellite
network; Space Tracking and Data Acquisition Network

(STADAN); Telemetry)
Accomplishments . ...................... [ 13--132; 14--143; 15--115-122;
16--163-168; 17--127, 128;
18--127; 19--115; 20--142
Acquisitionaids . ... ... ... ... . 13--134
‘Alir-to-ground transmission . .. ... ... ... i e 13--134
Apollo requirements . ....... ...t 13--135; 15--119
APPropriations .. ........... i, e 8--164
Command ConSOIES .. ... vttt e e et 7--83
Communications network, NASA (NASCOM) ............. 16--167, 168; 21--151,
152; 22--133
Contract award . ... ... .. . e 2--6
Dataanalysis . ...... oottt e 9--21
Data transmission .. .......... ... ..t e 3--11; 51
Deep Space Instrumentation Facilities ....................... 6--76;'8--133, 134
DSNSUppOrt . ... 21--150
Echo suborbital test . ... ... . .t e . 3--65
Facilities .................. e e e e 3--140
Frequency allocations ... ................... e 3--74, 78
Ground communications network . .......... ... . oL, 13--138; 14--95, 98
Ground stations . .. .......... .ottt 11--79, 85, 135-138; 13--133;
‘ 14--143, 144, 146, 147,
. 15--116-119
International cooperation . ................... 2--40; 3--1, 2,7, 8, 14, 46, 48, 62,
70, 71,74, 78; 11--141; 12--129;
13--139; 14--152-159; 15--128,
129; 16--176, 177
International stations . . . .................. L. 9--136, 137; 13--133, 137, 138;
14--158, 159
Laser eXperiment .. ... .. .oout vttt iii ettt e e 15--86
Laser tracking . ... . .coiiiit it e e e 9--105

Mariner 4 tracking ... ... .. ... . i e 15--52
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Tracking and data acquisition program—continued

Mercury project . ......... e

....... V... 2--42-44; 3--46, 76; 5--19, 57,

6--73; 7--12, 81; 8--131-133

Moonwatch teams . ... ... ... .. e 3--75
MSFEN SUppOrt .. ..ot e 21--144-146
Network communications .......................... 13--138, 139; 14--149, 150
Networks . . .o vt ot e e e e 1--13; 4--68; 6--73, 129; 7--10, 81
OARTresearch ...... ... ... . ... ... ... ... N 17--80
Operations support changes . ........ ... ... it 22--144
Project RAM . . . . i e e 13--93
Range instrumentation aircraft .. ........... ... . ... il 15--119

ReVIEW . ... e e 1--23; 3--73-79; 4--67-72;

5--54-59; 6--12; 7--64; 21--144; 22--131
SUMMATY . ottt it et ettt ettt et i ee e anen 8--12, 13
Telemetry . ... ... 8--131-133, 136; 13--134
Tiros 1 satellite ... ... o e e 3-.20, 21
Tracking . .. ... i e 3--20, 21, 77; 6--74; 8--12, 13, 135
U.S. offer to track U.S.S.R.spacecraft .............................. 3--2,6

Tracking ships (see Boxer. USS: Coastal

'Senliy Quebec, USS; Donner, USS: Essex. USS:
Guadalcanal, USS; Guam, USS; Hornet, USS;
Huntsville, USS; Intrepid, USS; Kearsarge,

~USS; Klamath, USS; Lake Champlain, USS;
Leonard Mason, USS; Mercury, USS; Noa, USS;
Pierce, USS; Point Barrow, USS; Range
Recoverer, USS; Range Tracker, USS; Redstone,
USS; Rose Knot Victor, USS; Vanguard, USS;
Wasp, USS; Watertown, USS; Yorktown, USS)

Tracking stations (see Adelaide, Australia switching _
center; Antigua Island tracking station; Antofagasta,
Chile Minitrack station; Arequipa, Peru tracking
station; Ascension Island tracking station; Bay St. Louis,
Miss. Minitrack tracking facility; Bermuda tracking
station; Blossom Point, Md. tracking station;
Canary Island tracking station; Canberra,
Australia tracking station; Canton Island tracking
station; Carnarvon, Australia tracking station;
Clark AFB tracking system; College, Alaska tracking
station; Colomb-Bechar, Algeria tracking station;
Commodora Rivadavia, Argentina tracking station;
Cooby Creek, Australia ground station; Corpus
Christi, Texas tracking station; Curacao, West
Indies optical tracking system; Darwin, Australia
tracking station; East Grand Forks, Minnesota
tracking station; Eglin, Fla. ground station;
Fairbanks, Alaska tracking station; Fort Myers,
Fla. tracking station; Gilmore Creek, Alaska ground
station; Goldstone, Calif. tracking station; Grand-
Bahama [sland tracking station; Grand Canary Island
tracking station; Grand Turk Island tracking station;
Guam tracking station; Guaymas, Mexico tracking station;
Hartebeesthoek, South Africa tracking station; Johannesburg,
South Africa tracking station; Jupiter, Fla. optical tracking
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Tracking stations—continued

Nigeria tracking station; Lima, Peru tracking station;

London, England NASCOM Communications Center; Madrid,
Spain tracking station; Mitaka (Tokyo), Japan optical

tracking station; Mojave, Calif. tracking station;

Mount Haleakala, Hawaii optical tracking station; Muchea,
Australia tracking station; Naini Tal, India optical

tracking station; Natal, Brazil tracking station; Netherlands
West Indies optical tracking station; Offutt AFB, TOS ground
station; Olifantsfontein, South Africa optical tracking

station; Organ Pass, N. Mex. optical tracking station;
Quagadougou, Upper Volta tracking station; Parkes, Australia
tracking station; Point Arguello, Calif. tracking station;

Point Barrow, Alaska ground instrumentation facility; Point
Mugu, Calif. Tiros ground station; Pretoria, South Africa
tracking station; Quito, Ecuador tracking station; Rosman, N.C.
tracking station; St. John’s, Newfoundland tracking station;

San Fernando, Spain optical tracking station; San Salvador
tracking station; Santiago, Chile tracking station; Shiraz,

Iran optical tracking station; Singapore tracking station;
Tananarive, Madagascar tracking station; Toowoomba, Australia
tracking station; Tromso, Norway tracking station; Villa Delores,
Argentina optical tracking station; Wallops Station, Wallops
Island, Va.; White Sands, N. Mex. tracking station; Winkfield,
England tracking station; Woomera, Australia tracking station;
Zanzibar tracking station)

Trailblazer project ................... S PP 4--171
Training Command Survival School .. ...... ... ... ... ... ... .. . ... 4--27
Trajectory, circumlunar . .. ........ ... ... .. . . L i 3--105; 5--112-116
TRANET (see Navy Doppler Tracking Network (FRANET))

Trans World Airlines, Inc. (TWA) .................. 13--180; 15--166; 16--214, 215;

17--178, 179; 18--181; 19--162,
163; 20--191, 192; 21--195, 196;

22--180, 181
Transit Navigation Satellite system ... ....... ... ... .. .. ... iiiiiiienenenn. 9--87
Transonic wind tunnel expenditure .. .. ... ... ... ... ...t 5--139
Transport aircraft program .......................... B PO 19--167
Transportation .......... e 9--175, 176
Transportation, Department of (see Department
of Transportation (DOT))
Transportation and Logistics Office
Manned flight awareness program support .. ............. ... 20--55
Treasury, Department of (see Department of
Treasury) _
Treaty on the Rescue and Return of Astronauts ............................ 18--139, 140
Trimble, George S., Jr. ...... e e 17--156; 18--157; 22--163
Triservice X-22 (see V/STOL aircraft)
Tromso, Norway tracking station . ... .......... J 14--156; 16--173
Trott, Jack . oo e 12--172
Truszynski, Gerald M. .. ...... ... ... ... . 19--143; 21--195, 196

TRW, Inc. (see also Thompson Ramo Wooldridge, Inc.) . .. 13--180; 15--165, 166; 17--178,
179; 18--180, 181; 19--163; 20--192;

' 21--195, 196; 22--180, 181

Tufts University, Mass. . ... ... . .. 11--231; 13--238; 15--221;
17--238; 19--220
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Tulane University, New Orleans, La. .. ... ... .......... 11--227; 13--234; 15--216;
17--232; 19--214
Tullahoma, Tenn. test facility ........ ... ..o, 18--101
Tulsa, OKla. .. .. e e 16--54
Tungsten, materials research . ........... [ 2--70, 71; 3--97; 5--116, 117
Turbo-Arive . . ... e 2--51
Turbopumpdesign ......... .. . 2--103; 3--86, 87,93
Tuskegee Institute, Ala. ... ... .. .. i i i i e 22--147

TV scan converter project (see Television
scan converter project)
TWA (see Trans World Airlines, Inc. (TWA))
Tycho lUnar Crater .. .. ...ttt i it et i ittt ene 19--43, 116
Typhon ramjet engine . . . ... ... . e 10--118

U.N. (see United Nations (U.N.))

U.S. Geological Survey (see Geological Survey, U.S.)

U.S. House of Representatives (see House of
Representatives, U.S.)

U.S. Navy (see Navy, U.S.)

U.S. PROUAZ OFfICE -+« v v v e ettt et e e e e e e e e 14-237

U.S. Senate (see Senate, U.S.)

U.S. Space Park, New York World’s Fair .. ............... 11--163-165; 13--156, 157;
14--176

U.S.S.R. (see also Academy of Sciences, U.S.S.R.;
Zimenki Observatory, Gorki State University,
Moscow)

ACLIVItIES . ..ottt i 3--2,6;9--134, 135; 13--143; 14--157;
15--61, 62; 16--92'
Coopetation with U.S.

Bilateral Space Agréement of 1962 ... ... ..... 9--134; [1--14, 145; [3--143;
14--157
Bioscience Review Board . . ... ............. .. 15--61, 62; 16--92; 17--38
Joint publication . ........... . e 14--158 ~
TraCKINE . o ot e e 3--2,6
Treaty on Rescue and Return of Astronauts . ... .. e 18--139, 140
International cooperation . ... ..... e 3--70; 7--118; 8--141, 146;
10--157; 11--87, 141; 12--140; 16--175
U.S./U.S.S.R. Bioscience Review Board ... .............. 15--61, 62; 16--12, 92; 17--38
U-2aircraft ..o e e e 22--92
UDS (see Universal Documentation System (UDS)) :
UF-XSaireraft .. ... e 14--106, 107
Uganda, International Cooperation . . . ... ... ... ... ... ... 14--159
UK-Esatellite ........ .. ... 17--56, 132
UK-3satellite ................ e e e 16--175
UK-4 satellite
Great Britain/U.S. cooperation . .............. ... ... ... ... 21--156
Ultraviolet astronomy
Satellite applications .. .......... ... . . e 3--58
Sounding rocket measurement . .. ... ... ... 5--44
Unified S-band system . ... .. .. ... ..t e 20--144
Union Carbide Corp. . ......oviiniii i 11--190; 14--206; 15--166;

16--215; 18--181
Union of South Africa (see South Africa)
Union of Soviet Socialist Republics (see U.S.S.R.)
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United Air Lines ...... e e e e e e e e e e 22--188
United Aircraft Corp. ......ooiiiiii 8--169, 182, 185; 10--211;
Il--l90 12--196;-13--180;
14--202, 206; 15--165, 166;
16--215; 17--179; 19--163;
20--192; 21--196; 22--181
United Kingdom (see Great Britain)
" United Nations (U.N.) (see also Committee
on the Peaceful Uses of Quter Space, U.N.;
Conference on the Peaceful Uses of Outer Space, U.N.)
Activities ... .ot i e L. 1--34; 2-41; 5--152; 6--132;
11--14; 17--140, 142; 18--139,
140; 20--159; 21--158; 22--143
International cooperation .. ........................ '3--2,7,50,51,72; 12--142;
15--128; 16--176
United States Information Agency (USIA)

ACHIVILIES . ..ottt it i e i e 16--189; 21--199
Cooperation with NASA . . ... ... . .. ... it 2--96; 7--128; 8--151
United Technology Corp. ... ...t i i 5--82, 83
Universal Documentation System (UDS)
DOD/NASA cooperation ................cioieiiunnnnnnn. s 21--46
Purpose ... ... 22--38
University City Science Center,Pa. ........ ... ... .. ... . i, 18--238
University College . . ... o 14--267
University College, London, England ....................... 18--139; 19--39, 126; 21--49
University Corporation for Atmospheric
Research, Boulder, Colo. . ....................... 8--185 10--218; 11--218; 12--222;
13--220; l4--254 15--205; 16--258, 259; 17--221
University fellowship program . ... . ... ... . . 12--143
University Program Review Conference . ........... ... ... ... ciiuiniinn.. 13--153

University programs (see also Contracting
and procurement/Grants and research
contracts; Educational programs and
services; Summer faculty fellowship
program; Sustaining University Program;
University fellowship program; University

programs) )
Administration and management research . ... ....................... 19--130
Appropriationsand budget ............. ... i, '... 20--161
Contract for administration of
international UNIversity Programs . .. ... ........cuuervrineennnennn 9--198
Cooperation on OSO €Xperiments .. .............ooiiiiieiienieneane.ns 13--47
DesCription .. ...ooiii e 18--142, 143; 19--219
Engineering systems design training . ............ e 18--143; 19--130
Facilities .. ... ... .0ttt 8--138, 164; 9--153, 154;
10--162; 11--14, 15, 150-156;
13--150, 154; 14--164-170;
] 15--134, 135; 16--182, 185
Human factors systemsresearch ................................... 9--108, 109
International student program ..................... 12--12; 13--146; 14--159, 160;
15--130; 16--178; 18--140
Liaison with scientificcommunity . ... ... ... .. .. ... . i iiiaaaa 11--158
Management and administration research ....................... 18--143, 144
Multidisciplinary research . ... ................... ..« e 18--143; 19--130
Objectives . . ... vo v e 9--152; 12--145, 146; 22--146

Postdoctoral grants ............ ... ... ... 16--178; 18--140, 141; 20--160
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University programs—continued

Predoctoral training program
Grants ........... e e e e e 21--163
Participating institutions, list ..................... 17--261, 262; 18--242, 243;
19--195, 196; 20--233, 234;
21--231,232;22--222,223
Program review . ......... ...t 9--153; 12--146; 16--179, 180;
18--144
Tabular summaries ............... .. ..o ce.... 11--248, 249; 12--235, 236
Tabular summary of disciplines . ... ... e e 13--148; 14--162
Tabular summary of participants . .......... 13--264, 273; 14--171, 268, 269,
: 15--242, 243; 16--273, 274
Program Review Conference .. ............. ... ... ... . ... ..... 13--153
Research . . ...... ... ... .. ... ... .. .. ... 10--162; 11--149, 151, 248, 249;
12--146; 13--148-151; 14--164:
15--133, 134; 16--181, 182;
17--145, 146
Research facilities ........... e e 17--146, 147; 18--145, 146;
’ 19--132, 133; 20--165
Research fellowship program ........... S N [--33
Resident research associateship program . .. ........ 16--92; 18--145; 19--131, 132
ReVIEW . e 5--149; 8--13
Special training program ... ..ot 18--144; 19--130-132
Summer fellowships . ....... ... .. ... ... ... oL e 16--180
SYMIPOSIA ..ottt e e e 8--137
Technology dissemination centers . . .. ... ................ .. 16--193, 194
Training . ... e 8--138, 164; 12--146; 13--147-149;
14--161-164; 15--131-133;
16--179-181; 17--143-145;
: , . , 18--144, 145
Unsolicited proposals . .. ... ...oueirnrenaneerinaanann. 18--146; 19--132

Unmanned space flight (see also Lunar Orbiter
project; Mariner-project; Prospector project;
Ranger project; Surveyor project; Voyager project)

Atlas-Centaur launch vehicle .. ... ... .. .. .. ... 6--9
Lunar Orbiter building . ........ .. ... ... 6--68
Review .. ... ... i 3--69; 5--51-53; 6--4, 9, 63,
) . 64, 68
Spacecraft supply data ... . ... .. ... ... 6--63
Unmanned Spacecraft Panel ... ... ... ........ ... ... .. ... ... e 10--96
Upper atmosphere (see also lonosphere)
Density ............. e e e e e e 7--49
Tonization .. ... . ... e e 5--45; 7--47
Photochemistry . ... ... . s 3--112
Sounding rocket studies ... ...... ... ... .. i, . 2--63;-3--54; 5--43, 45
Transition TEGION .\ ... .. s 7--49
Wind measurements . ... ..., ...ttt e 5--43
Upper Volta (see Ouagadougou, Upper Volta
tracking station)
Uppsala University, Sweden . ... ... ... ..ot 11--247
Uprated Saturn I launch vehicle (see also
J-2 rocket engine)
Apollo Applications Program (AAP) . ........ Tl 19--27;20--31, 38,43, 44
Apollo program
Apollo Smission . .................... 17--12, 13; 18--10, 11; 19--4-7, 16
Apollo Tmission ................... P 19--11, 12, 16
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. Uprated Saturn I launch vehicle-continued

CUITENL SLALUS . . oottt e e et e ie e s e eaeae 19--16
Review . ... e e 18--21,22
Delivery and testing . ... ........... ... ........ 13--26, 29, 179; 14--32, 33;
15--29-31; 16--47, 48; 20--31, 190
Engine qualification . ... ... . ... . . . ... 16--52
Equipment . ... . ... e 14--205
‘Hardware status .............. O 18--35
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