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Prepared statement  805-809
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A
A-3 engine. (See RL-10 A-3.) Page
A-11 aircraft  2515, 2819A-bomb  17A-C Spark Plug Division, General Motors Corp. (See also General Motors

Corp., A-C Spark Plug Division)  1217AACB. (See Aeronautics and Astronautics Coordinating Board.)
AIAA. (See American Institute of Aeronautics and Astronautics.)
Ablation shield   274, 275Ablative materials 274, 2256, 2278, 2521, 2641
Adcom, Inc 906
Advanced manned missions 95, 96, 446, 447, 587-590, 793

Current field center assignments 1782, 1783
Definition 446
Objectives 446
Planning 447
Technical studies 446, 590

Advanced Orbiting Solar Observatory (AOSO) 239,
1654, 1655, 1659, 1660, 1681, 1684-1686, 1692, 1715, 1717, 1719,
1926, 2012, 2345, 2346, 2801.

Appropriations and budget  1686
Comparison with OSO  1659, 1692 1717
Contract with Republic Aviation Corp  1685
Design  1685, 1715
Development  239
Experiments  1717, 2345
Funding  1685, 1686, 1715
Nuclear rocket concepts  2345, 2346
Requirements  1659, 1684
Scheduling  1660

Advanced propulsion systems  767-769
Advanced research and technology. (See Office of Advanced Research and
Technology.)

Advanced Research Project Agency (ARPA/DOD)
Advanced technological satellites 

111, 219, 220, 238, 241, 242, 629, 1326, 1408,

759, 2308
1,

1458, 1476, 1509,
1519, 1846-1849, 1851, 1857, 1876-1884, 2802, 2803.

Appropriations and budget  220, 241, 242, 1458, 1884
Contract with Hughes  1326, 1847-1849
Contract with Raytheon  1326, 1403
Contracting  1846-1849
Earth-oriented in synchronous orbit  220
Flight program  1877-1881
Funding  1408, 1876-1884
Gravity gradient experiment  220, 1851, 1852, 1883-1885
Reprograming   1509, 1519, 1884
Scheduling    1881
Scope  1857, 1885
Spacecraft  1879-1881, 1884, 1885
Spin stabilized synchronous satellite  220, 238, 1457

Aerobee, sounding rocket  202, 203, 1325
Aerodynamic heating   253, 2638
Aerodynamics  309, 1637, 2434, 2804
Aerodynamic Test Range. (See Edwards Air Force Base.)

31-074-64--2
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Aerojet-General Corp., Sacramento, Calif 
417, 634, 901, 903, 904, 909, 1325, 1401, 1402, 2250,

Appropriations and budget 
Contract for Aerobee 350 sounding rocket  1325,
Contract for Apollo 
Contract for M-1 engine (NASA)  309,
Contract for Scout   1325,
Ignition systems 
Solid-rocket research 

Aeronautics (see also Aircraft)  17, 19, 69, 108, 111, 251,
History 
NASA objectives 

Responsibility of Office of Advanced Research and Technology_ _
Aeronautics and Astronautics Coordinating Board (AACB) 

54, 215, 350, 507, 1626, 1627,
History 
Review of the XB-70 program 

Aeronca Manufacturing Corp 
Aero Spacelines, Inc 
Aerospace medicine (see also Bioscience; Human factors; Life science)  109,

127, 230, 307, 435, 436, 483, 486, 629, 704, 705, 721-724, 1640-1645
Adverse physiological symptoms  307
Apollo support requirements  483
Appropriations and budget  109
Biochemical studies on astronauts, Texas Womans University__ __ 230, 1640
Program  1646

Aerospace Research Applications Center (ARAC),  1619,
1620, 1621, 2168-2170, 2180, 2181, 2183, 2184-2187, 2189, 2194,
2198, 2201-2205, 2217, 2218, 2220-2222.

Appropriations and budget  2183, 2198, 2221
Evaluation  2203-2205, 2217, 2218, 2222
Information dissemination procedure  2169, 2181, 2194, 2201, 2202, 2212
Membership  2169, 2181, 2204
Testimonials from industry  2181-2186, 2206-2214, 2223

Correspondence  2206, 2212
Motion picture  2203, 2217, 2222

Text transcript  2184-2186
Agena launch vehicle (see also Atlas-Agena, Thor-Agena)  111, 121,

134, 224, 380, 627, 628, 1325, 1332, 1402, 1503, 1909-1912, 2013
Contract with Lockheed  1325, 1402
Table  1503
Use in Gemini project  115, 134, 380, 627, 2013

Agena-D  392,394,401,627
Modified for Gemini target vehicle   394, 401

Agricultural information by remote sensing   1638
Airborne Instruments Laboratory   1401

Contract for S-48 spacecraft  1401
Aircraft (see also Hypersonic aircraft; Supersonic transport; V/STOL

aircraft and specific names)  1,
17, 19, 32, 86, 108, 252-255, 260, 263, 265-269, 271, 278, 308,
320, 323, 337, 341, 342, 1038, 1476, 1480, 1481, 1634, 2061, 2065,
2079-2086, 2092-2095, 2097, 2098, 2155, 2296, 2423-2428, 2431,
2432, 2434, 2440, 2452.

Air-breathing recoverable earth-to-orbit vehicle  252, 2434
Basic design  17
Construction   266

Use of titanium alloys  266
Civilian  252, 268, 269
Conventional  263
F-104D  308
Funding  1, 1480, 1481, 2155, 2423, 2426, 2427
Instrumentation  337-341

Use in Apollo tracking    341, 2095, 2097, 2098
Use in S-IVB tracking   337

Jet    17, 86
Operating problems  2434
Propulsion studies  2434

Page

309,
2252
309
1401
417
2250
1402
903
2252
1476
17
69
251
13,

2027
1627
54
906
901
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Subsonic aircraft  2425, 2428, 2431, 2432, 2434, 2244552
Airport accidents  

2 

Cooperation with FAA  2431, 2432, 2434
Engine noise   2425 2428

Supersonic aircraft  32, 86, 108, 109, 252-255, 260,
263, 265-268, 278, 1476, 1480, 1634, 2296, 2423-2425, 2427, 2440

Advanced research  252, 253, 1480
Commercial. (See Supersonic transport.)
Description of  252, 267, 268, 278

Cost estimates  252
Payload  252, 267, 278
Range  252, 267
Weight  252, 267, 268

Importance of three-man cockpit simulator  260
Inlet-generated noise  2440
Safety factors  253
Sonic boom research  252, 267, 268, 2423-2425, 2440

Prediction of intensity  267
Technology  267

Test facilities. (See also wind tunnels)  260, 2425, 2679-2681
Use in Apollo project  341, 1038, 2095, 2097, 2098
Use in tracking  337, 2065, 2079-2086, 2092, 2094

Air Force Missile Test Center  70
Air Force School of Aviation Medicine  385
Air Force Space Systems Division (AFSSD)  376, 391
Air Force Systems Command  705, 715, 719, 723, 724
Air Force, U.S. (see also Interagency cooperation/DOD; specific bases,

e.g. Brooks Air Force Base)  13,
19, 39, 57, 98, 222, 302, 321, 627, 634, 635, 710, 711, 717, 724,
725, 726, 728, 1527, 2201, 2291-2293, 2406, 2419, 2420, 2476

Agreement on SNAP-50 development  2406, 2407
Astronaut training  639, 642
Cooperation with NASA  13, 19, 302, 321,

636 687 704-731, 1527, 2201, 2204, 2406, 2410, 2420, 2476, 2520
Bioastronautics   711, 719, 724, 725, 727, 728
Guidance simulators  302
Instrumentation coverage  321
On Atlas-Agena and Thor-Agena  1527
Progress  302
Webb-McNamara agreement  321
X-15 program  2419, 2420
X-20 program  710, 711, 713, 723, 728, 2145, 2522, 2523

Funding of the Agena program  222
Future space program  719
Large solid rocket program  98, 2291-2293
Manned orbital laboratory project  19, 710
Scientific Advisory Board  48
Translation services  2201
Use of computers  726

Alabama, University of  905, 907, 908, 1891
Alaska University  1891
Albedo  1977, 1979
Alco Products, Inc  900
Allied Engineering and Production  903, 906
Allied Research Corp  1326, 1402

Contract for Tiros  1326, 1402
Allis-Chalmers Corp  907, 2404, 2408

Contract for fuel cell  2404, 2408
Alouette Canadian satellite  21, 239, 1660, 1661, 1674

Launch  1660
Postponement of launch   239

Aluminum   272, 274
American Academy of Arts and Sciences  2218, 2222
American Association for the Advancement of Science  48
American Institute of Aeronautics and Astronautics (AIAA)  48
American Machine & Foundry Co., Potter & Brumfield Division____ 2181, 2204
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Page

American Telephone & Telegraph Co. (see also Bellcomm) 507, 1859
Contracts with NASA 1859

Ames Research Center, Moffett Field, Calif 206,
251, 254, 264, 274, 275, 302, 303, 307, 309, 507, 735, 741, 745, 1416,
1488, 1492, 1610, 1616, 1638, 1838, 1941, 2164, 2166, 2171, 2175,
2227, 2231, 2638, 2641, 2661, 2679-2681, 2687, 2688, 2703-2705,
2742-2745.

Ablative materials study 274, 275, 2638, 2641, 2677
Administrative management 2227
Administrative management building 2703, 2704, 2745
Advanced aircraft simulator 260, 2679-2681
Aerodynamics research 2638
Appropriations and budget 309, 1402
Bioinstrumentation developments 2164, 2172
Biosatellite program management 206
Bioscience laboratory 1941

Exobiology 2745
Description 1492
Development of flash sheet 1610
Electrocatalytic unit development 307

Use in oxygen tests 307
Experiments for Gemini 1416
Fluid physics 2661
Guidance simulators 302
Instrument building extension 1492, 2687, 2688
Personnel 741, 745, 2231, 2705, 2742, 2743

Printing plant 741
Table of number and grade level 2743
Table of turnover rates 2742

Pilot performance under simulated launch 302
Plant value 2671
Primary missions 2728
Teardrop design telemeter 1610
Technological instrument development 2164, 2166, 2171, 2175
Technology Utilization Office 2164
Wind tunnel 1616

Amp, Inc 909
Amplifiers 334, 335, 2045, 2107, 2108

S-band maser 334, 335, 2045, 2107
ANNA, geodetic satellite 202, 1602, 1603, 1724, 1727

Cooperation with DOD/U.S. Army 1603
Status 1724
Use in study of Earth gravity field 202

Antarctic resupply mission 211
Use of Tiros for support 211, 237

Antennas__ 238, 304, 322, 323, 330, 334, 335, 337, 1618, 1647, 1776, 2012, 2040,
2041, 2044, 2576

15-foot 1776
30-foot 337, 341, 2013, 2017
40-foot 330, 2013, 2016, 2061
85-foot__ 323, 330, 334, 337, 343, 2013, 2017, 2019, 2020, 2056, 2061, 2107,

2108
210-foot 323, 334, 2020, 2022, 2037, 2107, 2108
Digital data handling systems 335
Funding 323, 2044
Mission support 2040, 2041
Modifications 2012
Multiple 2576
Parabolic 330
Research and development 238, 1647, 2179

Antigua Island 350, 2152
Antofagasta, Chile 350
AOSO. (See Advanced orbiting solar observatory.)
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Apollo project  1,
8, 9, 11, 31, 50, 65, 90, 115-117, 120-122, 129, 136, 141, 152, 154,253, 255, 259, 276, 321, 323, 324, 335, 338-341, 401-446, 483,486-490, 514-521, 577-579, 588, 591, 599, 601, 602, 604, 605, 607,609, 614, 623, 625, 633, 635-640, 644, 657, 671, 675-678, 681-688,
710, 730, 1032-1035, 1040-1052, 1054, 1215-1250, 1332, 1333,1443, 1445, 1554, 1586, 1653-1654, 1922, 1923, 2073, 2264.Abort and escape capability  136, 1007, 1040Antennas  2017Appropriations and budget   324,

491-497, 577-579, 1019, 1210-1212, 1231-1245, 2020, 2022,
2025, 2099, 2139.

Backup capability  338Bioastronautic development  710Boilerplate version  136,
141, 425-428, 1006, 1008, 1017, 1220, 1224, 1225, 1226Camera technology  1586Checkout  415, 431-433, 2089, 2090, 1002, 2029, 2011, 2023Command Module  37,

78, 136, 338, 342, 405, 414, 521, 681, 682, 688, 702, 704, 730,
1005, 1008, 1018, 1209-1212, 1217, 1333.

Contract with Grumman  1015Description  414, 415, 416Description of reentry trajectory phase  342, 442-445
Return of astronaut  1333Shielding  1333Specifications  1014, 1015
Test schedule  428Communications  2011, 2019Configuration control  1013-1015Contracts and contracting 1005, 1006, 1010, 1014, 1015, 1217, 1248, 1249

Costs 11, 487-488, 491, 496, 1020, 1922, 1923, 2148
Increase due to stretch-out  1250Crew 65, 1000

Data display  2025Earth orbital flights  78Environmental control  421, 518, 519Equipment funds  2147, 2148Extension of stay time in orbit  2108
Facilities in support   2139, 2148, 2155
Flight operations  1000
Funding  1, 11, 84, 85, 489, 496, 497-579, 730, 1241, 1922, 1923

Distribution by State   1246
Launch costs  37, 38

Guidance and navigation  521, 1005, 1008, 1554
Contractors for  1005, 1008, 1554

Headquarters-Center relationship  407
Heat shields  1653, 1654, 1018, 2521
Impact on national technological capability  488

Use of instrumented aircraft  2, 338, 341
Interoffice coordination panels  2028
Landing site  1004
Launch control  338, 431, 2092
Launch facilities and site  65, 431
Launch operations  65, 79, 81, 338, 431, 441-445

From Moon  444, 445
Launch vehicles (see also Saturn launch vehicle program and Little

Joe)  115, 121, 136, '421-425, 519
Life support systems  259, 435, 436, 681
Lunar Excursion Module (LEM)  37,

83, 121, 129, 253, 271, 338, 341, 381, 405, 409, 414, 415, 428, 443-
445, 521, 592, 597, 604, 606, 681, 682, 696, 729, 1002, 1008, 1014
1015, 1018, 1333. ,

Contract with Grumman   415, 1015, 1217
Design  1828, 1829,1 211, 1212
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Apollo project-Continued
Lunar Excursion Module (LEM)-Continued Page

Detailed description  409, 415, 417, 1014, 1015, 1828, 1829
Propulsion system  409, 417
Return of astronaut   1333
Scheduling  122, 428
Shielding  1333

Funding  37
Truck for  592

Lunar Exploration System (LESA)  1224
Lunar landing (see also Lunar excursion module) _ 253, 271, 436, 1003, 1004
Management responsibilities  514, 515, 1000, 1013, 1014, 1215-1217
Manned laboratory:

4- to 6-man  2801
10- to 20-man  2801

Mission Control Center  687, 2024
Missions  30, 81, 117-120, 136, 440-445, 591-604, 730

Circumlunar  117
Countdown  440
Earth-orbit tests and missions  117, 442, 592, 601, 1002
Feasibility  1332
Injection  442, 443
Launch  441
Lunar  117, 119, 120, 341, 440, 443-445, 597, 625, 730, 1002

Detailed description  440-445, 591, 1002
NASA-Industry Apollo Executives Group  408
Network modifications  2017, 2026

Scheduling  81,
118, 120, 121, 486, 487, 504 521, 1017, 1020, 1021, 1210-1212,
1219-1223, 1230, 1231-1246.

Subsystems and components  417-421, 1008
Test facilities  65,

152, 153, 179, 418-431, 445, 446, 504, 515, 516, 518, 519, 1001,
1007-1012, 1218, 1228, 1229.

Network support  338, 1488, 1499, 2013
Objectives  365, 366, 404-406, 514, 685
Operations, 1965  141, 1230

Orbits and trajectories  338-341, 342, 442-445,
602, 604, 1002, 1019, 1040, 1041, 2011, 2092, 2154, 2524

Earth phase   442, 1041
Injection phase  442, 1041, 1043, 2095
Parking orbit  442

Payload  136, 504, 505, 599, 770
Personnel  730, 1247-1248

List by State  1248
Program office  406
Propulsion  769, 2247
Radiation protection  415, 1332-1333, 1444-1445, 1653, 1654, 2537
Recovery  445, 1046, 1047
Reentry  337, 341, 342, 445, 604, 1002, 2095
Relationship to Gemini and Mercury program  129, 306, 435, 436
Reliability  136, 434, 435, 1002
Rendezvous and docking  117, 381, 404, 444, 687, 1002, 2514, 2524

Earth orbit  2524, 2525
Lunar orbit  2524

Reprograming   118-121
Research and development  490-497, 1219-1223
Scheduling  81, 118, 120, 121, 486, 487, 504,

521, 1017, 1020, 1021, 1210-1212, 1219-1223, 1230, 1231-1246, 2073
Effect of slippage  1020

Service module  37, 136, 253, 271, 338,
409, 414, 415, 592, 677, 681, 682, 688, 1002, 1007, 1209-1212, 1227

Description  415
Funding  37
Propulsion  '2, 417, 418
Test schedule  428

Simulators and training facilities  1036
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Apollo project-Continued Page
Spacecraft  121, 414-418, 483, 491, 676, 687, 1000, 2521, 2801
Status of program  437-440, 445, 446, 1004, 1005, 1224
Systems engineering  413-417, 515, 685, 687, 758, 759, 1001
Systems specification preparation  1008
Testing and test facilities  65, 129, 152, 154, 418-431, 445, 446, 504,

516, 518, 519, 671, 672, 685, 1001, 1007-1012, 1218, 1228, 1229
Flight  430, 431
Ground   418-430
Parachute drop  428, 1007
Propulsion  1008
Subsystems and components  417-421, 1008
Water drop  425, 427, 1007

Tracking  65, 335,
1041, 1043, 2017, 2018, 2028, 2030, 2031, 2078, 2079, 2089-2091

Tracking and instrumentation ships  65, 341, 1043, 2090, 2091, 2092Trajectory  1040
Unified S-band  338, 1043
Use for scientific experiments  435-436

Geophysical  437
Lunar observation  436

Use of fuel cells for power  1007
Use of solid propellants  225, 2264, 2268
Use with 260-inch diameter motor program  313
Weight  2513, 2514

Apollo H  89, 90, 603
Apollo III  89, 90, 603, 604
Apollo S-V  337
Applications satellites. (See Communications satellites, data collection

satellites, meteorological satellites, navigation satellites.)
Applied Physics Laboratory at Johns Hopkins University, Silver Spring,
Md  1447, 1661

Contract to build new ionosphere beacon satellite  1661
Transit program   1447

Applied Research Laboratories  1153
Appropriations and budget (see also Funding)  1,

31, 35, 36, 39, 43, 48, 51, 65, 80, 81, 83-85, 87, 90, 97, 98, 105-107,
120, 588, 621, 650, 729, 733, 734, 737, 740, 741, 877, 2047, 2073,
2098, 2099, 2814.

Actual, 1964  3, 9
Administrative operations  65, 733, 734, 737, 740, 741, 745
Appropriation requests by programs  87, 745

Advanced research and technology  65,
91, 98, 104, 621, 745, 2729, 2730, 2735

Applications  745
Manned space flight  36,

37, 42, 105, 106, 115, 120, 628, 681, 688, 745, 2073, 2098, 2099
Personnel requirements  745
Space sciences  745
Tracking and data acquisition  2014, 2015, 2047

Bill to authorize, 1965  1
Construction of facilities  41, 42, 65, 121, 648, 734, 877, 2133-2145
Effect of cuts in budget  35, 36, 38, 84, 121, 588, 626, 2047
Estimated total NASA budget, 1964  83, 84, 85, 729
Estimated total NASA budget summary 1964  65
Formation of budget, limitation on  2
Fiscal year 1964  1816
Fiscal year 1965  877, 1652, 1816
Personnel cost  83, 84, 733, 745
Printing costs  83, 84, 733, 745, 2738
Reprograming   2735
Research and development  65, 82, 729, 733, 2039-2048, 2730
Travel costs   2738

Appropriations Committee (see also Committees)  4
APT. (See Automatic Picture Transmission.)
ARAC (See Aerospace Research Applications Center)
Arde Engineering  907
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Argonne National Laboratory  257, 285, 2317, 2332

Fast tungsten reactor research  257, 285, 2317, 2332
Ariel I, United Kingdom satellite  21, 85, 1675
Aline Research Corp  901
Arkansas, University of  1891
Arizona State University  1891
Arizona, University of  229, 1891
Armed Services Committee (see also Committee)  4

902
Army Ballistic Missile Agency, Huntsville, Ada  50, 67

Transfer to NASA   67
Army Signal Corps  17
Arnold Engineering Development Center:

Agena engine development  394, 401
Facilities  1979, 2268

AltPAL (See Advanced Research Projects Agency (DOD).)
Arthur D. Little, Inc  909, 2168, 2184
Arvin Industries, Inc  2181, 2183, 2184-2185, 2212
Ascension Island  2142, 2143, 2144, 2152
Astronauts  8,

9, 32, 38-40, 65, 78, 116, 141, 142, 206, 306, 307, 430, 431, 486,
518, 519, 628, 639-644, 703, 704, 709.

Bioastronautics program  709, 710
Centrifuges for  8, 1032

Data acquisition and handling  1032
Diets   206, 307
Environmental chambers for  8, 309
Exploring lunar surface  1032, 1333
Human factors for long-duration flight  519, 1037
Long-duration flights  306
Number of  1031
Pay schedules  1038
Radiation dosage  703, 704
Recovery of  2432
Safety  38, 116, 430, 634, 1037, 1333, 1443
Selection  39, 40, 644
Simulators  8, 1031
Skin capsule  1610-1613
Systems briefings  1031
Time in orbit  65
Training   8 39

40, 116, 141, 142, 382-384, 431, 639, 642, 1030-1038, 1416, 1825
Use of scientists as   32 504 1415

Astronomy   10, 110,
629, 1349, 1409, 1413, 1509, 1510, 1651-1698 1734 1783 1784

53, 350, 1674-1680
1349
1408

1661-1663
1509-1510

1668-1674, 1783, 1784
906
904

Atlantic Missile Range (see also Cape Kennedy, Launch Operations Center) 53,
224, 350, 436, 848, 1161, 1404, 1437, 1490-1492 1676 2062

Armour Research Foundation 

Current status 
Definition of subject 
Funding  
Life history of typical project 
Programing 
Supporting research and technology 

Astro Power, Inc 
Astro Space Laboratories, Inc

Appropriations and budget 
Description 
Funding 
Launch site 

Complex 
NASA-DOD agreement 

Atlantic Research Corp 

1491,1492
1491,1492

1437
224

36,224
53,2023

905
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Atlas launch vehicle (see also Propellants)  98,

99, 108, 111, 134, 223, 225, 281, 632, 638, 688, 1153, 1506, 1507,
1508, 1509, 1529, 1530, 1568, 1821, 1822.

Changes  1506
Checkout  1506, 1508
Conversion of engine system to 30-percent fox  281
Cost  108, 1507
Funding  111, 638
Payload  1529
Scheduling  225
Study of fox use in  223, 1821, 1822
Termination of able stages  1530
Use in FIRE reentry experiments  108
Use in Gemini project  134, 394

Atlas-Agena launch vehicle (see also Agena)  82,
98, 107, 111, 115, 638 222, 224, 576, 1337, 1431, 1437, 1503,
1524, 1819, 1821, 1822, 1909-1912, 2073.

Description  1909
Failure to launch  222
Funding  107, 111, 576, 638, 1437, 1524
Improvements  222
Launches  1910
Payload capabilities  1822
Payload instrumentation  98
Reliability  222, 1524
Scheduling  224
Torsional vibration  1337
Use for Mars flyby  1821, 1912
Use in Gemini rendezvous test  115, 392, 2073
Use in OGO program  1701, 1702
Use to launch Mariner  1910
Use to launch Ranger  1910

Atlas-Centaur launch vehicle (see also Centaur)  19,
121, 240, 1332, 1406, 1602, 1796, 1822, 1912, 1913, 3335

Description  1912, 1913
First use of hydrogen-oxygen propellant in space  240
Modifications  1335
Necessity for fox  4, 1335
Payload  765, 1822
Program  1406
Test flight  240
Use in planetary exploration  1794, 1796

Atlas-Centaur Unit No. 2 (AC-2)  222
Launch  222
Progress  222

Atomic Energy Commission  225, 256, 1642, 1643, 2202, 2685
Cooperation in the nuclear rocket propulsion program  256
Cooperation with NASA  225, 1642, 1643, 2685
Technical Information Service  2202

Atomic physics. (See Columbia University.)
Atmospheres (see also Ionosphere)  18, 63, 91, 1651

Composition  1651
Earth  63
Planetary  198, 1349

Attitude Control System  290, 294, 300
Auburn Research Foundation, Inc  906
Auburn University (Alabama Polytechnic Institute)  903, 904, 1891
Australia (see also specific city)  20, 22, 24, 27, 350, 2015, 2019, 2028

APT subsystem  24
Cooperative sounding rocket program  20

Automatic picture transmission (APT) (direct readout system)  7,
17, 20, 24, 48, 211, 212, 214, 1741, 1743, 1744, 1748, 1756

Development  7
Observation of worldwide, local weather conditions  7, 24, 211

AVCO Corp.  900, 901

31-074-64-3
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B-52 launch platform  2015
B-70 aircraft__  214

Use of Tiros VIII for support  214
Balance-of-payments situation  1597-1603

Effect of international cooperative projects  1601-1603
NASA efforts to correct  1597-1600
Role of State Department  1600, 1601

Ball Bros. Research Corp., Boulder, Colo  1683, 2181, 2182, 2204, 2210
Technological information utilization  1683, 2181, 2182, 2204, 2210

Ballistic missiles  8, 17, 46, 682, 1581
Launch of intercontinental  1581

Balloons  198, 206, 238, 240, 798, 1530, 1531, 1638, 1768
Termination of multiple launchings  1530, 1531
Testing   240

Simulation of lunar landing  240
Use as high-altitude atmospheric samplers  206
Use in Earth-based observations   238, 798, 1638
Use in NASA life sciences program  206
Use in study of biological effects of cosmic radiation  206

Barry Wright Corp  905
Battelle Memorial Institute  2184, 2789

Technology utilization, assisting evaluation effort  2184
Batteries (see also Space power)  292, 297, 298, 1630, 2362, 2403

Use in fuel cell systems   298, 2362
Baylor University College of Medicine, Houston, Tex  1641

Establishment of first EEG library  1641
Beatty, Nevada  2015
Bell Aerosystems Co  762, 2245

Contract for engine develomepnt  762
Bell Aircraft Co., Agena engine test firing   394, 401
Bellcomm Inc., Division of American Telephone & Telegraph Co  590,

684, 685, 687, 699, 1806
Bendix Corp  641, 692, 899, 900, 902, 904, 1776, 2030, 2059, 2062, 2071

Design of ST-124 platform  899
Development of vehicle instrument unit for Saturn I  692
Operation of the Mercury tracking stations  2030, 2071

Bermuda  325, 641, 2014, 2028, 2062
2028Glotrac 

Bioastronautics (see also Aerospace medicine, Astronauts, Bioscience, Hu-
man factors, Life science program)  719

Biological Orbiting Satellite System (BOSS)  1942, 1943
Bionics  2498
Biosatellite project  87,

110, 206, 224, 1456, 1519, 1623, 1923, 1936-1951, 2466, 2501, 2734
Appropriations and budget  1936-1939
Contractor  1938
Environmental biology  1941, 1942
Experiments  1936, 1937
Funding  1456,1937,1938,1951
Interagency cooperation  1938, 1939
Payload  1936, 1937
Personnel  2734
Relationship to manned space flight  1939, 1943
Responsibility within NASA  1943
Role in national security  1623
Status_  1943-1950

Bioscience (see also Aerospace medicine, Human factors, Life sciences pro-
gram)_  1,

41, 109, 110, 116-119, 127, 204, 206, 230, 237, 241, 306, 307, 436,
1349, 1359, 1408, 1443, 1452, 1456, 1593, 1623, 1633, 1638, 1639,
1640, 1936-1958.

Applications  206
Appropriations and budget  1456, 1594, 1936
Behavioral biology   1940, 1941
Coordinating panels_  1359
Definition of subject matter  1349
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Bioscience-Continued Page
Duration of life in space __ 1593
Funding  109, 110, 241, 1408, 1936
Reprograming   1509, 1519
Sterilization of micro-organisms in space   1593 1594
Subcommittee of Space Science Steering Committee    206
Support for Gemini, Apollo, and Dyna-Soar (see also Gemini, Apollo,

Dyna-Soar)  436
Biotelemeter  1610-1613, 2164, 2165, 2172

Space uses  1610-1612
Commercial uses  1613

Blossom Point, Md  350, 2026, 2060, 2123, 2125, 2128, 2129
Termination of station operations   2026

Boeing Co  57, 93, 96, 240, 666, 669, 810, 899, 903, 907, 909,
1217, 1330, 1436, 1437, 1563, 1577, 1829, 1831, 1832

Apollo contract  1217
Contract bid for orbiter  1436, 1437
Criteria for contract selections   1330
Federal funding  1563
Lunar model  1577
Prime contractor of Lunar Orbiter  240, 1586, 1829, 1831, 1832
S-IC booster stage Saturn  899
Tabulated contract listing  899, 903

Boosters. (See Launch vehicles.)
Boron-California Power Co. line  484
Boron fuels. (See Diborane, Propellants, and Fuel.)
Boron hydride: (See Fuel, Propellant.)
Boss. (See Biological Orbiting Satellite System.)
Brooks Air Force Base, Tex  433, 1490

Appropriations and budget  1490
Budget estimates  433
Description  1490

Brown Engineering Co,  899, 900, 902, 904, 906
Building Research Institute  1616, 2177, 2224
Bureau of Standards  2037
Bureau of the Budget  629, 650, 781, 1484, 1485, 2231

Circular A-11  650
Bureau of Yards and Docks  2149
Burroughs Corp  634

C
California Computer Products  1403

Contract for Nimbus  1403
California Institute of Technology  67, 230, 232, 248, 907, 1891, 2233

Discovery of "hot spots" on lunar surface  230
JPL management  67, 232, 248, 2233

California, University of:
Berkeley  273, 906, 908, 1413, 1891,1892, 2174

Facility grants  1413
Use of cyclotron  273

Los Angeles  1893
Riverside  - 1892
San Diego   1892

Callery Chemical Co  784
_ High-energy fuel research  784

Calumet & Hula, Inc., Bartlett, Ill    901, 907
Camera technology  1586, 173-6, 1763, 1834, 1835

Dielectric tape  1736
Use in three-axis stabilizer  1586

Canada s_  6, 21, 24, 27, 350, 1651, 1661, 1674
APT subsystem  24
Communications satellites  27
Cooperative satellite program  350, 1661
Satellite observations in the ionosphere  6, 21,1661
Transport development  27

Canadian Commercial & Defense Construction, Ltd  350
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384, 639, 641-649, 652, 1161, 2023, 2028
Launchings  2028
Management   336
Responsibility  2023

Carnavon, Australia (see also International cooperation) _ _ 27, 343, 565, 2016, 2035
Case Institute of Technology    2250
Catalytic Co  649
Cayuga Machine & Fabricating Co., Depew, N.Y  907
Centaur launch vehicle (see also Atlas-Centaur)  4,

78, 96, 110, 111, 221-223, 240, 690, 1153, 1325, 1334, 1402, 1407,
1419, 1428, 1431, 1504, 1515, 1516, 1575, 1804, 1820, 1821, 1836,
1913, 1915-1917, 1918, 1919, 1920, 1926-1929, 1935, 2014, 2260,
2262.

Appropriations and budget  1515, 1516, 1926
Atlas-Centaur Unit No. 2 (AC-2)  222-224, 240
Capability  221, 223, 224, 240, 1913
Contract with General Dynamics  1325, 1402
Contract with Space Technology Laboratory  1325
Contract with United Aircraft   1325, 1402
Development  221, 1504, 1913, 1917, 1918, 1926-1928
Flight schedule  222, 223, 1928, 1929, 1935
Flight testing  221, 223, 1918
Funding  110, 111
Ground tests  223,1913-1915,1929
Importance to lunar and planetary programs  221
Launch schedule  1504
Management responsibility transferred to Lewis Research Center_ 221, 1913
Missions  224
Objectives  1929
Operational use  223, 1836, 1919, 1920, 1929
Payload  221, 1334, 1836
Performance  221
Procurement  1504
Program failure   1575
Progress  1419
Propellants  221, 1153, 1913, 1918-1920, 1927, 2260-2262

First use of hydrogen-oxygen in space  221, 1913
Reliability  221
Successful launches  4
Testing  223
Use to launch Surveyor  240, 1804

Centaur 2  99, 521
Testing  99, 521

Centrifuges  8, 309, 605, 639, 1032
Chemical propellants. (See Propellants, high-energy.)
Chemical systems for space power. (See Batteries, Fuel cells, Space
power.)

Chemistry, space. (See space chemistry.)
Chicago Bridge & Iron Co., Atlanta, Ga  908, 909
Chicago, University of  1413, 1891, 1892

Facilities grants  1413, 1891
Chile. (See International cooperation.)
Christil Electric Co-op, Los Angeles, Calif  909
Chrysler Corp  193, 696, 899, 900

NASA Contract, S-I stages for Saturn I and I-B  692, 899
Civil Aeronautics Board  2453

NASA technical support   2453
Civil Defense Agency  650
Civilian role in space  5, 6, 12
Clear Lake, Tex  486, 657
College, Alaska  350, 2060

Page

Canary Islands  2020, 2055, 2062, 2072
Manned space flight network  2020

Canberra, Australia  27, 323, 334, 2014, 2020, 2053, 2055, 2060, 2063, 2107
Canton Islands  350, 2072
Cape Kennedy (see also John F. Kennedy Space Center)  366,

-
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Page
College Park, Md  2123, 2128, 2129Colorado University  1413, 1891, 1892

Facility grants  1413, 1891
Columbia University  2663, 2664

Atomic physics research under NASA grant  2663
Experiment with lithium atoms  2663, 2664

Commissioner of Education  2 4 7
Coordination with NASA on university program  2, 4, 7

Committees  • 1, 2, 3, 4, 17, 19, 20, 21, 22, 30, 48, 247, 316, 1365
Aeronautical and Space Sciences  2, 3, 247

Senate report, "Educational Programs of NASA"  247
Appropriations, U.S. House  4, 38
Astronautics and space exploration  30
Joint Meteorological Rocketsonde Network Steering Committee
(JMRNSC)  1133655

Joint Meteorological Satellite Advisory Committee (JMSAC)  
6 

National Advisory Committee for Aeronautics (NACA) _ _ 17, 19, 20, 48, 316
National Coordination Committee for Aviation Meteorology
(NCCAM)  1365

Science and Astronautics, U.S. House  1, 2, 3, 48
Ways and Means, -U.S. House  42

Communications Satellite Act of 1962  215, 1774, 1842-1845
Contracting  1842-1844
Justification of Independent Government program  1842-1844
NASA responsibilities  215, 1842-1845

Communications Satellite Corp   237
1350, 1775, 1778, 1842, 1850, 2042-2044, 2045, 2820

DOD relationship   237, 1778, 2820
Funding   2042, 2043
Ground stations question of ownership _   1842
NASA relationship   237, 1350, 1778, 2042-2045, 2820

Cooperation with Office of Space Sciences and Applications  1350
Operational systems   1778
Reimbursements to NASA  2820

Communications satellites (see also Echo, Relay, Syncom, Telstar)  1,
7, 9, 21, 50, 63, 65, 68, 78, 79, 110, 206, 2154 216, 237, 241, 272, 330,
331, 629, 1408, 1458, 1509, 1519, 1624, 1645, 1646, 1772-1774,
1843-1846, 2042-2044.

Active. (See Relay, Syncom, Telstar.)
Advanced  237
Applications satellite   7
Appropriations and budget   1458, 1772, 1843-1846
Continental link  216
Deign duration  272
Development   68, 109, 110
DOD-NASA cooperation  2043
DOD program   1, 241, 1408, 2042-2044

Funding  1, 241, 1408, 2042-2044
Policy on commercial support of projects  2042-2044

Evaluation  1645, 1646
Justification of program  1772-1774
Orbits  78

Synchronous  78
Passive. (See Echo.)
Progress  215, 237
Reprograming  1509, 1519
Techniques  206

Communications systems (see also Communications satellites, Tracking
and data acquisition)  68,

214, 215, 217, 237, 596, 599, 640, 685, 2011, 2165, 2175
Air, land, and sea traffic communications  215, 217, 237
Future services   214
Ground stations  21, 214
Optical  2165, 2174, 2175
Research and development  214
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Communications systems-Continued
S-band system  2011
Spacecraft systems
Voice  2165, 2174, 2175

Complexes. (See Launch complexes.)
Computers   65, 305, 306, 726, 681, 682, 2115-2123

Advanced research scheduling  306
Cost  65
Rental versus ownership  65, 2115-2123

Consolidated systems  906
Contracting and procurement__ 48, 50, 53, 58-60, 62, 74, 75, 76, 80, 85, 86-88,

93-96, 104, 266, 434, 435, 509, 516, 591, 629, 633, 650, 667, 739,
740, 815-817, 899-913, 931, 1081-1331, 2811-2813.

Auditing  2737
Bidding  93, 94, 632, 669, 1561, 1562
Conflict of interest  88, 100, 650, 686
Contract management  60, 80, 93, 815, 817, 931, 1555, 1557
Contract negotiation  1551, 1552

Salary grade of negotiators  1552
Contractor field program  434, 435
Cost estimates  1549, 1562
Cost-plus-award-fee contract  87
Cost-plus-fixed-fee contract  58, 59, 74-76,

85, 87, 97, 649, 650, 667, 920, 921, 1326-1328, 1537, 1539, 1551
Cost-plus-incentive-fee contract  59,

74, 75, 87, 88, 97, 641, 1325, 1326, 1328, 1536, 1551
Cost sharing  1328
Federal funding  1563, 1564

75, 76, 87, 649, 650, 667, 1551Fixed-price contract 
Funds used for contracts and subcontracts
Geographic distribution 
Governmental 
Industrial 
NASA conflict-of-interest regulations 

104
2811-2813
1558, 1562
1558, 1562
1545, 1546

Printing contract 
Procurement authority and regulation 
Reliability and quality assurance 
Renegotiation 

User contract with Weather Bureau 
Small business policies
Source evaluation 
SubcOntracting

738, 739
53, 739, 914, 915, 1552, 1553

1541
1758
1758

  1543, 1544, 1902
666, 667, 669, 1544

632, 740, 1546, 1547, 2811
Tables of Office of Space Sciences and Applications contracts_ __ 1401-1404
Tabulated summaries of contracts  $99-913
Types of contracts____ 71, 74-76, 85, 87, 1169-1170, 1188-1193, 1555, 1829

Fixed-price:
Escalation  1328
Incentive  75, 1325, 1328
Redetermination  1328

Incentive contracts  71, 74-76, 85, 87, 88, 97, 641,
' 1169-1170, 1188-1193, 1325, 1326, 1327-1330, 1536, 1551, 1555

Advantages and disadvantages  1328-1330
Provisions  1327

Contractor field program  434, 435
Control systems  8, 12, 2179
Convair Division of General Dynamics, Little Joe launch vehicle  1217
Corps of Engineers  646, 649, 662-664, 666, 670

Construction of NASA facilities  646, 666
Corpus Christi, Tex  2124
Cosmic dust  7, 1581-5183

Concentration near Earth  7
Relation to rainfall  7

Cosmic rays  702-703
COSPAR (Committee on Space Research)  2122

Cox Instruments, Detroit, Mich  908
Crew Systems Division. (See Manned Spacecraft Center.)

Page

68
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Page
Cryogenics 484,485,592, 648, 1634
Cuba 350
Cummins Engine Co., Inc 2181
Cybernetics 

Role in space-suit construction 
2467, 2498

2498
Cyclotron 2685, 2686

Darwin, Australia (see also International cooperation)  27, 2060, 2061
Data acquisition and analysis (see also Tracking and data acquisition)___ 9, 198,

238, 273, 295, 330, 477, 480, 1661, 1769, 1810, 1811,2046-2048
Mariner II data on Venus  198 238

Data collection satellites  330, 331, 2047
Data Corp., Dayton, Ohio  905
Data processing (see also Computers)  273, 298, 304-306, 321, 323, 324, 330,

335, 1336, 1337, 1638, 2047, 2048, 2108, 2109, 2115-2123
Appropriations and budget  324
Data-processing equipment, purchase versus leasing (see also Com-

puters)  65,2108,2109,2115-2123
Development of automatic recognition device_   305
Encoding  304

Adaptive Delta modulation  304
Use of TV systems  304

Storage and retrieval  206, 298
Genetic role of DNA and RNA in  204, 206

Tabular summary  2121-2122
Use of EEG machine in encoding and monitoring  308

Deep-space network (see also Tracking and data acquisition)_ _321, 322, 323, 333,
334, 335, 342, 503, 603, 2010, 2011, 2012, 2013, 2014, 2062, 2063, 2064

Appropriations and budget  323, 2013 2018 2020
Comparative tables  2021

Cislunar coverage   335, 2063
Equipment  2011,2014,2104-2106
Flight support  2014
Funds  2013-2014
Ground stations. (See Canberra, Australia, Goldstone, Calif.,
Johannesburg, South Africa, Madrid, Spain, Woomera Australia.)

Lunar coverage   335, 2063
Operational cost  323, 2062
S-band communications system  334, 335, 2011, 2104

Conversion from L-band  2014, 2018
Funds   2018

Time period chart  334
Delta launch vehicle (see also Thor-Delta)  90, 107, 111, 222, 224, 240

1151, 1326, 1332, 1402,1404, 1502, 1524, 1713, 1714,1905-1909
Accomplishments 222, 240, 1151, 1908
Contract with Douglas 1326, 1402, 1404
Cost 1713, 1714
Description 1905
Development 1502, 1907, 1908
Flight program 1906, 1907
Funding 111, 1502
IMP mission 222
Launch schedule 1502
Orbit capability 222
Procurement 1502
Reliability 1524
Thrust 224
X-258 solid motor 222

Adapted as thrust-stage Delta 222
Denmark 24, 27

APT subsystems 24
Communications satellite 27

Department of Agriculture 2124-2126
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Department of Commerce (see also National Bureau of Standards and Page

Weather Bureau)  217, 2168, 2180
Agreement with NASA   1335, 1357, 1756, 1757, 1760, 1761
Contract under $100,000  931
Cooperation with NASA  1459
Cooperation with NASA-Weather Bureau  1355-1357, 1459
Geodetic satellite program  1725, 1726
Office of Technical Services (OTS)  2168

Department of Defense (DOD) (see also Air Force, Army, Navy, specific
agencies and boards)  13,

14, 99, 208, 215, 220, 221, 250, 282, 283, 485, 486, 507, 508, 695,
699, 722, 931, 1046, 1047, 1459, 1586, 1595, 1727, 1851, 1858, 1859,
2045, 2070, 2071, 2155-2157.

Advanced Research Projects Agency (ARPA)  13, 83, 99, 695, 1350
Apollo project  13, 699, 2020
Appropriations and budget  83, 256
Astronaut training  382
Atlas-Agena  222, 1502
Bioastronautics program  703-731
Construction of facilities  1487
Cooperation with NASA  12-14,

18, 19, 31, 53, 72, 79, 81-83, 127, 217, 221, 222, 238, 256, 486,
704-708, 709, 715, 720-727, 731, 1360, 1365, 1484-1485, 1486-
1488, 1595, 1628-1630, 1724-1725, 1851, 1852, 1858, 1859, 2012,
2017, 2023, 2056, 2143, 2155, 2157, 2405, 2460-2462.

Advanced technological satellite program  1851, 1852, 1877
Aeronautics and Astronautics Coordinating Board  13,

54, 72, 215, 507, 724, 1627, 2020, 2027, 2391, 2460
Appropriations and budget  256, 1725

Atlas-Agena  222
Communications and telemetry  2805, 2806
Communications satellite program__ 215, 1350, 1459, 1858, 1859, 1870
Construction of facilities  1487
Decisionmaking on major space projects  13, 2099-2101
Dyna-Soar (X-20) (see also X-20)  705, 710, 713, 2157
Field installations  2143
Laboratories  83
Manned Orbital Laboratory (MOL)  13,

14, 83, 876, 2143, 2157, 2460, 2806
Coordination, programing, and implementation  72, 81

Duplication avoidance  1595, 1624, 1727, 1421
Escape systems  723
Facilities  13, 72, 1484-1485, 1486-1488
Gemini  13, 14, 82, 83, 375, 380, 381, 384-387, 708
Geodetic satellite program  1602, 1603, 1725
Instrumentation development  2165
Joint review  13
Launch of scientific satellites  1595
Life sciences program  2460-2462

Glotrac trajectory measuring system  2029
Manned orbital space station  13
Personnel  81
Rand project  18, 1776, 1777
Rocket engine (solid), development  256, 282, 283
Space medicine  721
Supersonic transport development  2435, 2506, 2508
Tabulated summary of contracts  477,

484, 1046, 1047, 2056, 2094-2101, 2155-2157, 2806
Technical information transfer  2187, 2200
Tracking and data acquisition facilities (see also Tracking ships) _ 349-351,

2144, 2155-2157
Training program  81

Department of the Interior  217
Desoxyribose nucleic acid (DNA)  204, 206
Diborane-fluorine (see also Propellants)  754
Diborane-oxygen difluoride (B2H6-0F2) (see also Propellants)  754
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Digital coding. (See Data processing.) Page
Diodes  297, 1337, 1511

Discovery of defects  1337
Diplexer. (See Data processing.)
Discoverer program  211, 237

Use of Tiros, in support of  211, 237
Docking. (See Apollo, Gemini, Rendezvous and docking.)
DOD. (See Department of Defense.)
Doppler radar system  1514, 1583, 1676, 1802, 1855
Dortech, Inc  909
Douglas Aircraft Co., Inc  3,

83, 90, 105, 410, 423, 692, 730, 899, 900, 902, 908, 1140, 1147,
1151, 1157-1165, 1217, 1326, 1331, 1402, 1403, 1404.

Contract for Delta  1326, 1402, 1404
Contract for Rebound  1326, 1403, 1404
NASA contract for S-IV  1157-1165, 1217
NASA contract for S-IVB stage of Saturn I-B and Saturn V  899
S-IV stage testing  423
Sacramento Test Facility  423
Saturn V third stage  730
Tabulated contract listing  899, 902

Downey, Calif  144,456,1218,1223
Dual Compensation Act  99
Duplication. (See Interagency cooperation.)
Dynatronics, Inc  908
Dyna-Soar. (See X-20.)

Earth (see also Atmosphere, Ionosphere)____ 6, 7, 18, 63, 79, 198, 199, 202, 203,
208, 209, 214, 232, 237, 238, 298, 303, 322, 447, 623, 1334,
1443, 1446, 1447, 1651, 1977, 2491.

Albedo 
Applications of sealed batteries 
Astronomical observations 
Atmosphere 
Atmospheric pressure 
Comparative studies 
Concentration of cosmic dust 
Earth-oriented orbital vehicles 
Earth satellite 
Geodetic properties 
Geographical coverage by satellites 
Gravitational field 

  209,

198,

303,

237, 238,

18, 202, 238,

1977
298
79
238
199
232
7

447
18

1651
214
303

Gravity gradient technique 303, 1446,1447
Helium band 7
Hydrogen ring 7
Magnetic field 1334,2491
Magnetosphere 238
Radiation belt 1443
Relationship to sun 237, 238, 1977
Response to solar heating 209
Schilling model 199
Significance of power generation 298
Shape 6
Telescopic and radar studies 198, 199
Temperatures 203, 238
Weather 208

E
East Grand Forks, Minn  350, 2060
Eccentric Orbiting Geophysical Observatory (EOGO)  203, 331, 2016, 2063

Funding  2063
Requirements of  2016
Use in radioastronomy measurements  203

31-074-64 4
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Page
Echo project  237, 333, 1326, 1403, 1458, 1520, 1614

Balloon skin  1614
Contract with Grumman  1326, 1403
Contract with G. T. Schjeldahl    1326, 1403
Funding  1520
Launch   237

Echo I  65, 79, 110, 333
Ground support  333

Echo II  29, 30, 92, 217, 219, 1458, 1849
Cooperative tests with Soviet Union  1458
Costs  1458
Description  219
Flight program  92
Launch schedule  219
Phasing out  1849
Testing    29, 217

Ecuador  350
Educational programs. (See University programs.)
Edwards Air Force Base, Los Angeles, Calif  144,

342 462, 561 809 1490, 2073, 2110, 2111, 2154
Aerodynamic Test Range  342, 2015, 2073, 2110, 2111
Appropriations and budget  1490
Description  1490
Test stands for engine development  462

Eglin Air Force Base Fla  2062, 2072
Electric power generation (see also Propulsion SNAP-8 and SERT)  292,

2356-2359, 2363, 2364, 2379, 2674
Chemical  292, 2357, 2359, 2379
Dependence of space vehicle  292
Nuclear  292, 2363, 2364
Objectives _  2356, 2357
Plant value  2674
Power duration requirements for missions  292
SERT  2357
SNAP-8 ground development  2357, 2364
Solar  292, 297, 2357, 2359
System  288, 2357, 2379
Weights  2358

Electro Tee Corp  900
Electro-Optical Systems, Inc., Contract for Ranger power subsystem_ 1325, 1401
Electron beam, use in automatic pattern recognition  305
Electronic Associates, Inc., Long Branch, N.J  904
Electronic Communications, Inc  903-905, 908
Electronics research  8, 12, 309, 735, 736, 745, 1488, 1492, 2167

Appropriations and budget  309, 629, 1492
Description  1492
Personnel requirement  745
Plans for 1965   736

Electronics Research Center  2,
80, 1987, 1988, 2069, 2114, 2214, 2223, 2224, 2229, 2231, 2232,
2234-2236, 2239-2240, 2603, 2604, 2606, 2610, 2611, 2613, 2651,
2713-2715, 2718-2725, 2728, 2729, 2732, 2733, 2754-2760, 2762-
2765, 2768, 2769, 2775-2779, 2780-2783, 2785-2789, 2791-2794,
2808, 2809, 2826, 2835. •

Administrative operations  2764, 2765, 2781, 2783
Appropriations and budget  2, 80, 2606, 2713, 2715, 2756, 2757
Construction schedule   2721, 2722, 2725
Coordination with Department of Defense  2714
Cost of operation  2232,

2234-2236, 2239-2240, 2603, 2611, 2786, 2787, 2793, 2794
Design  2718, 2719, 2723
Electronics Component Laboratory  2716-2718,

2722-2724, 2769, 2770, 2774
Engineering and administration building  2779 2781 2782
Equipment  2718, 2720, 2724, 2759, 2760, 2762, 2763
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Electronics Research Center-Continued Page
Facilities   2, 2234, 2604, 2714, 2715, 2757, 2777, 2786
Housing  2756
Initial organization  2234, 2765
Mission  2715, 2728, 2761, 2762
NASA requirements  2713
Need for  1987,

1988, 2069, 2610, 2612, 2613, 2710-2712, 2787-2789, 2791-2794
Occupancy date  2758
Optical Communications Laboratory  2779
PersonneL  2069,

2231 2234, 2613, 2729, 2732, 2733, 2754-2756 2758 2763 2764
Recruitment  2763, 2764
Requirements  2613, 2732

Qualifications and Standards Laboratory  2768, 2769,12775-2778
Relationship to other NASA activities  2617
Site selection___ 2713, 2717, 2766, 2770-2772, 2781, 2785, 2786, 2808, 2809

Relationship of Corps of Engineers  2808, 2809
Space Guidance Laboratory  2773, 2780
Task exchanges  2618-2620, 2774

Electronics systems program  298,
2167, 2178, 2350, 2560-2569, 2571-2590, 2592, 2594, 2596-2609,
2611, 2614, 2615, 2617.

Appropriations and budget 
Commercial applications 
Communications 

Laser 
Lunar surface 
Microwave 
Miros 
Pseudo-optical 
Radiofrequency 
Speech and data compression 
Use in S-66 Ionosphere Beacon Satellite

Control systems 
Adaptive control studies 
Flight control displays_
Pilot performance studies 
Simulation technology
X-15 cockpit instrumentation 
Zero-zero landing research

Coordination with Department of Defense 
Data processing 

Computers 
Flight readiness

Effect ,on Apollo  •
Guidance systems 

Accelerometers 
Active electromagnetic devices 
Gyroscopes 
Optical inertial sextant 
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Personnel 
Reliability
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2603-2608, 2614
2167, 2178

  2571-2576, 2592
2571, 2573, 2596-2599

2572
2571

2572, 2596-2599
2572
2571

2575, 2576
  2575

2566-2k1, 2589, 2590
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  2569
2567

  2567
2566, 2567, 2590
  2567
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  2578-2581
2578-2581, 2600, 2601

and launch systems  2581
2609

2560, 2566, 2585-2588
2562; 2588
2564, 2565

2560, 2561, 2587, 2588
2562-2564, 2588

2565, 2566
2582, 2583, 2589

2582
2583, 2589

  2623-2627
2621, 2622

  2583, 2584, 2601, 2602, 2608, 2609
  298, 2350, 2560, 2615

Tabular summary of fiscal year 1964 expenditures for electronics re-
liability  2611

Tabular summary of gravity gradient stabilization studies  2623
Tracking and data acquisition • 2576-2578, 2594

Laser tracking mount  2576
Multiple antennas  2576
Radio attenuation measurements (RAM)  2594
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Explorer program  202, 203, 1414, 1663, 1674, 1677, 1679, 1680

Appropriations and budget  1680
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Experiments  203
Funding  1414
Injun  1679
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Schedule  1663
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Explorer VIII  1336
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tion  239, 1676
Explorer XVIII  99, 239, 1336, 1337, 1407, 1607, 1666, 1679

Launch  239
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Explorer XIX  239, 1407, 1525, 1663, 1665, 1677
Launch  1663
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Extraterrestrial life. (See Life Sciences program.)

F
F-1 rocket engine  425,

483, 514, 515, 520, 521, 528, 582, 691, 698, 759, 808, 812, 929, 1477,
1478, 1488, 1498, 1499, 1931, 2268, 2270, 2283, 2297, 2312.

Appropriations and budget  1477
Development program  514, 515
Facilities  1488, 1498, 1499
Funding  582, 691, 698, 1478
Problem of combustion instability  2268, 2283
Tabulated summary at various locations  929
Testing  425, 515

  315, 2510, 2541
  253, 2510, 2541

1677
1677
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916-919, 2158-2161

  1979, 1980, 2124-2126
  920, 921
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Equipment funding  2146-2148
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Justification of facility requirements  259,

876-885, 1975, 1979, 1984, 1987, 1988, 2133-2161, 2670-2706
Operational  473-480
Parking  2144
Research  259, 309, 2676
Tabulated summary of contracts  910-913, 920, 921
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Fairbanks, Alaska 
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Contract for Nimbus APT ground station 
Fallout shelters 
Federal Aviation Agency 

483, 708, 721, 2430-2432, 2434-2436, 2438,

2705-2710
330, 333

848, 907, 1403
1403
650
217

2440, 2454-2457
Appropriations and budget 2454,2455
Cooperation of NASA  217, 2430, 2431, 2434,2454, 2456,2457
Supersonic transport  2430, 2431, 2435, 2436, 2438,

Appropriations and budget 
2440, 2454-2456

2454, 2455
Webb-Halaby agreement 2431,2432

Federal Communications Commission 1842,1843
- NASA support of 1842,1843

Federal Mogul Bower, Los Alamitos, Calif 899
Fellowships. (See University programs).
Ferry spacecraft 602, 604, 608
FIRE project  107, 108, 110, 2512, 2513, 2520, 2521, 2530,2531, 2532,2533

Appropriations and budget 2532
Delay 2530,2531
Purpose 2521
Scheduling 2530
Tabular summary of fund usage fiscal year 1964 2533

Firestone Tire & Rubber Co 669
Flight Research Center, Edwards, Calif 77,

78, 251, 254, 264, 268, 269, 672, 741, 745, 2227, 2728, 2742-2746
Administration 2227,2745
Flight program for civilian aircraft 268, 269,2745
Flight schedules 77,78
Lands and structures  2746
Personnel  741, 745,2742, 2743,2745

Primary missions 2728
Printing plant 741
Tabular summary of number and grade level 2743
Tabular summary of turnover rates 2742

Wind tunnel testing 254, 269
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Fluorine-oxygen (FLO X). (See Propellants.)
Fluoron. (See Propellants.)
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Funding  2403, 2404
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Boilerplate  130, 132, 502, 995
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Contracts  100, 632, 991, 992

Cooperation with Department of Defense  82,
83, 375, 380, 381, 384-387, 637, 728, 987, 999

Data output  1040

Docking. (See Gemini/Rendezvous and Docking.)
Effect on Apollo project  115,373-375,385,404,627,987,988

Ejection seat tests  396,631,632,995
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Experiments  384, 387, 512, 513, 986, 993, 1416
Extravehicular activity  987
Facility modifications  2035
Flight duration   8, 378, 511„ 987, 993
Flight tests  997, 1036
Flight program  117, 120, 376-384, 639, 640, 991-993
Fuel cell  632, 988
Funding  1, 83-85, 121,152,491,575,623,627-630, 638, 639, 994, 2017
Ground support 50, 381, 514, 588, 639, 640
Ground testing 396, 397, 630
Guidance control 1038, 1039
Human tolerance tests 513, 514, 987
Integrated systems test 997
Launch complexes   473
Launch vehicle 

387, 391, 392, 399,634,991,995,997,
130, 132,

1038, 1199-1201, 1205-1208
Life-support systems 259, 384, 385, 638
Management 375, 376, 998, 991
Manned orbital laboratory 

14, 19, 82, 83,375,404,593,604,
13,

605, 637, 638, 987, 999, 1140
Missions  115, 378-381, 601, 672, 628
Network support  2013, 2017
Objectives  365, 373-375, 986
Operations, fiscal year 1964-65  120, 141, 402, 994, 2017
Orbits  1039, 1040, 2154
Organization  117-121, 988, 991
Paraglider  375, 381, 998
Payload  986
Planning Board (see also Gemini Program Planning Board)  82, 83, 375
Propellants   632, 769, 2247
Recovery  381, 512, 1046, 1047, 2521
Reentry  117, 374, 514, 1033, 1039
Relationship to Apollo and Mercury program   129, 306, 987, 988
Research and development  490, 491
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117, 373, 380, 392, 394, 512, 514, 987, 993, 995, 1038, 1039, 1043
Requirements  396
Rocket engines  995
Scheduling  42, 116, 120, 121, 502, 503, 513, 627, 1043, 2073
Spacecraft  50 121, 389,
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Stage separation  995
Testing  396, 512, 513, 630, 995-997
Tracking stations  115,

116, 134, 335, 640, 1043, 1046, 1047, 2028, 2030, 2031, 2055
Unified-S-band system  338
Wind tunnel  996
U.S.S.R. interest  82

General Accounting Office (GAO)  1627, 1718-1722, 2203, 2742, 2826
Report on activity duplication  1627, 1718-1722
Report on Centaur missile program  2826

General Applied Science Laboratories, Inc  906
General Dynamics Corp____ 95, 223, 509, 902, 908, 1325, 1402, 1522, 2261, 2318

Contract for Centaur  1325, 1402
Contract for FLOX   1522
Experimental tests of FLOX in Atlas vehicle   223, 2261
Post-Nova launch vehicle study  902

General Electric Co__ 206, 433, 634, 681, 685-688, 777, 899, 900, 902, 903, 905, 908
Contract for Gemini guidance system  392
Contract for integration, checkout, and reliability in support of project

Apollo   433, 685, 686, 900, 1217
Contract for spacecraft for biosatellites  206
Technological information reporting  2200

General Electrodynamics  909



30 SUBJECT INDEX

General Motors Corp.: Page
AC Spark Plug Division  903, 1217
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Geneva (meeting with U.S.S.R.)  29
Geodesy  203, 2065
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Role in national security  1623
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Georgia Institute of Technology  1614
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Gilmer, Alaska  2060
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Communications capability  2019
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Responsibility for  233
Computer complex  1968, 1969, 2013, 2019, 2020, 2037, 2048
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Data acquisition and processing  1338, 2019, 2029, 2037

Failure analysis reporting procedure  1338
Delta project management  233
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Printing plant   741
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Contract for Lunar excursion module
Contract for °AO 
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2143
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48, 120, 259, 298, 300, 302, 309, 408, 681, 682, 2560, 2566
Gyro  295, 300, 2560, 2561
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Future scheduling  300
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Appropriations and budget ,. 1477
Development  423
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Funding  580
Propellant cost  689
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Heat transfer  280, 291, 309
Height gage  2179
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IMP. (See Interplanetary monitoring platform)
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Cooperation with Office of Space Sciences and Applications_ 236, 1630 1631
University programs  8

Industrial College of the Armed Forces (ICAF)  31
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AEC/NASA  225, 251, 273, 284. 285, 294

Conduct of preliminary system design  294
Nuclear rocket program management  774,

778, 781, 782, 786, 787, 2227, 2230
Technological information transfer to industry  2187
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Role in national security 1623
S-48 21
S-66 21
Use of doppler system in 1661

Ionosphere Explorer 
Launch date 

1325, 1660, 1661
1660

Ionosphere Explorer-A 
Contract with Airborne Instruments Laboratory 

1325,
1325,

1401
1401

Ionospheres and radio physics 1349
Definition of subject matter 1349

Iowa State University 2669
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ISIS. (See International satellite for Ionospheric studies.) Page
Italy   85, 1675

Cooperative sounding rocket program  85
International Indian Ocean Expedition  20

J
J-2 rocket engine  37,

105, 106, 109, 120, 414, 423, 425, 520, 521, 581, 582, 672, 673, 690,
691, 692, 696, 759, 801, 812, 929, 1478, 1488, 1499, 2297.

Appropriations and budget  1477
Delivery of first cold-flow nozzle for testing  425
Facilities  1488, 1499
Funding   105, 582
Testing  423, 1478
Thrust   423, 759, 801

Japan  22, 24, 1849
Cooperation for 1964 Olympics coverage by Relay C  1849
Cooperative sounding rocket program  22

Jet Propulsion Laboratory, Pasadena, Calif. (see also California Institute
of Technology)'  34,

38, 48, 67, 120, 198, 232, 235, 236, 240, 248, 249, 251, 295, 309,
334, 590, 1337, 1488, 1493, 1494, 1804, 1973, 1975, 1976, 1979,
1980, 1981, 1983, 1984, 1985, 1989, 2015, 2039, 2056, 2063, 2068,
2069, 2075, 2106, 2112-2114, 2293, 2294, 2308, 2389, 2832.

Apollo program, cooperation in   120, 2063
Appropriations and budget 309, 1493, 1494, 1963,

1973, 1981, 1984, 1985, 1991, 2075, 2106, 2107, 2231, 2693-2696
8400,000 for supporting services for Edwards Test Station  309

Assembly and checkout of Ranger   240, 1984
Boron fuels research  784
Capital value  1980
Construction of facilities  1989, 2231, 2692-2695

Justification for    2694, 2697, 2698, 2699
Contract cost  2055, 2106
Contractual relations with California Institute of Technology (CIT)__ 249,

1964-1967, 1980, 2063, 2107
Corporal missile  249
Data processing    2029
Deep space tracking network  235, 2045, 2046, 2055, 2063, 2068, 2069

Responsibility for  235, 2045, 2046, 2063, 2068, 2069
Description  1493, 1499
Design requirements  1993, 2695, 2696, 2697
Development engineering, building  249, 1976, 1981
Discovery of gold Rakes in diodes  1337
Equipment  1973, 1981, 1982, 1983

Depreciation schedule  1983
Funding   1991, 2055, 2056-
History   249, 1980, 1983
Housing   235, 249, 1976, 1981, 1982, 1983
In-house testing  1992
Lunar exploration  235

Responsibility for  235
Management    232, 235, 1980, 1983, 2227
Objectives   235, 1979, 1989
Organization  235
Personnel   235, 1967, 1985, 1986, 2005, 2025, 2695
Responsibility  249
Planetary exploration  235, 1979, 1980, 1986
Responsibility for   235, 1979, 2039
Research and development progress   235
Responsibility for    235
Role in Ranger failure  2039, 2040
Salaries  1967, 1968, 1974
Scientific missions  1985, 1986
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Jet Propulsion Laboratory-Continued Page

Simulators   1979, 1989, 1991, 1992
Solid propellants research  249
Spacecraft metal tests  1989
Structures research with MIT  2037
Subsidiary facilities  235

Edwards Air Force Base  235, 249, 2692-2694
Goldstone  235
Table Mountain  235

Tracking and data acquisition  249, 2039, 2046
Transfer to NASA  67
Utility installation project  1993

JMSAC. (See Joint Meteorological Satellite Advisory Committee.)
Johannesburg, South Africa, deep space tracking station  323,

330, 334, 2013, 2016, 2061
John F. Kennedy Space Center, Cocoa Beach, Fla  2,

34, 53, 70, 90, 144, 324, 390, 391, 392, 397, 399, 401, 407, 431-433,
452, 480, 485-548, 549, 584, 631-634, 647, 651-655, 677, 687, 692,
734, 736, 737, 738, 739, 742, 743, 745, 936-983, 1161, 1488, 1495-
1497, 1975, 1994, 2013, 2020, 2109, 2139.

Apollo spacecraft  70
Apollo facilities request  942
Appropriations and budget  573, 651, 652, 655, 656, 734, 736, 737, 894,

895, 939, 940-942, 948, 950, 1495-1497, 1995, 1997, 2000, 2001
Backup detail to budget  950, 955
Checkout for Apollo launch vehicles  431, 440
Comparison with Wallops Island  1999
Construction of facilities   652-655,

947, 984, 970, 1996, 1997, 2000, 2139-2143
Contracts (tabulated summary)  955, 969, 972
CPFF contracts listing  983
Description  1495-1497
Funding  945-948, 950
Launch complex 17  940
Launch complex 39  943, 944
Launch Operations Office (see also Launch Operations Center)  407, 452
Management structure  936-938
Personnel  737, 743, 745
Personnel costs  948, 950, 955
Programs and projects (tabulated summary)  952, 953
Research and development  941, 950, 959, 969
Responsibility for Centaur launch complex  1994, 1995
Saturn launch system  70
Saturn V facilities request  946
Tabulated summary fiscal year 1962, 1963, 1964  951, 959, 968

Johnson Island  258, 296
-Joint Committee on Printing  740, 742
Joint Meteorological Rocketsonde Network Steering Committee (JMRNSC) _ 1365
Joint Meteorological Satellite Advisory Committee (JMSAC)  1365
Joint Task Force 8  211, 237

Use of Tiros, in support of  211, 237
JPL. (See Jet Propulsion Laboratory.)
Juno II termination   1520
Jupiter launch vehicle  527

K
Kano, Nigeria  2062, 2072
Kauai, Hawaii  2029
Kennedy, John F  68
Kennedy, John F. Space Center. (See John F. Kennedy Space Center.)
Kentucky, University of, Weightlessness studies  1940

• Kepler-Copernicus region_  18
Kerosene-oxygen (see also Propellants)  754
Kimberly-Clark Corp   2181
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Page
Kingsport, USNS_   1638

Base of operations for range and range rate system  2037
Kiwi research reactor  111, 256, 284, 287, 2313, 2315, 2316, 2322, 2348

A  774
B-4  2313, 2324
B-4A  775, 1774, 2323
B-4B  2314
B-4D  775, 2313, 2324
BI  774, 2313, 2323
NRX  256, 2314, 2324
' Schedule  256

Testing  256
Use in Nerva project  256, 2323, 2324

NRX-A1  775
PIE reactor flow test rig  2324

Testing  256, 2314, 2324
Kollsman Instrument Co.:

Contract for Apollo guidance and navigation
Contract for experiment on OAO 

  1217, 1401
1401

L
Labor unions  652, 653
Lagos Harbor, Nigeria  27, 1638,2037
Langley Research Center, Hampton, Va  120,

251, 252, 254, 264, 275, 309, 507, 667, 735, 741, 745, 1488, 1613,
1614, 2046, 2047, 2109, 2165, 2174-2175, 2227-2228, 2231, 2240,
2419, 2425, 2429, 2440-2441, 2452, 2664, 2671, 2681-2684, 2689-
2691, t 705-2708, 2742-2743, 2746-2752.

Administration  2227
Appropriations and budget  309, 1494, 2429, 2746-2751

Statement on printing  2750
Construction of facilities  2, 2689-2691, 2748, 2750-2752
Construction of utilities  667,2705-2708, 2748, 2751
Contract for management of orbiter project  1585
Cooperation in Apollo program  120
Description  1494
Development of HL-10 lifting body  254, 275
Development of Mylar diaphragm  1614
Dynamics Research Laboratory  2689, 2690
Fatigue Research Laboratory  2440, 2681, 2682, 2683
Funding  2818, 2046, 2047
Instrumentation development   2018, 2165, 2174-2175
Personnel  745, 2231, 2742, 2743, 2746, 2747

Tabulated summary of number and grade level  2743
Tabulated summary of turnover rate  2742
Travel costs

Plant value 
Plasma physics 
Primary missions 
Printing plant 
Research scope 
Retrometer 
Simulators for aeronautics program  2440, 2441, 2452
Space Radiation Effects Laboratory  2683

Superiority over Berkeley   2684
Subsonic, supersonic, and transonic transport systems budget, SST  2425,

2429, 2440
V/STOL test beds  2419

Large Orbital Research Laboratory (LORL)  603, 1140
Description  1140

Lasers  304, 1647, 1676, 1725, 1726, 1727, 2573, 2576, 2639
Cross-coupling  304
Tracking mount  2576
Use in Miros  304

2746, 2747
2671
2664
2728
741
2442
1613
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Page
Launch complexes  53, 68, 224, 392, 431, 473-476, 588, 687, 940

Complex 14  473
Use for launch of Agena target vehicle  392

Complex 17  940
Complex 19   473

Converted for Gemini launch  392
Complex 34  431
Complex 36  224
Complex 37-B  431, 473
Complex 39  53, 431, 473, 476, 650, 656, 658

Launch operations  6, 72, 76, 78, 105, 109, 627, 628, 687, 688
Schedules  76

Launch Operations Center  53, 651, 655, 1161
Construction of facilities   651, 1161

Launch umbilical tower (LUT)  476
Launch vehicles (see also Agena; Atlas; Atlas-Agena; Atlas-Centaur;

Delta; Nova; Redstone; Saturn; Scout; Thor-Agena; Thor-Delta)  7,
8, 16, 19, 35, 41, 45, 46, 68, 79, 97, 104-107, 109, 221, 222, 223,
224, 240, 241, 252, 253, 271, 273-276, 281, 302, 389, 409-414,
516, 591, 694, 697, 1141, 1151, 1331, 1361, 1362, 1408, 1460-
1470, 1477, 1509, 1521, 1522, 1586, 1712, 1713, 1903, 1904, 1921,
1924, 1933, 1939.

Abort  302
Advanced studies  223, 1147, 1151
Appropriations and budget  694,

1921, 1923, 1933, 1934, 1460, 1467, 1477, 1478
Configurations -,,  1903
Contracts and procurement  1331

Detailed description  1331, 1332
Coordinating panels  1361, 1362
Costs  241, 1924
Definitions  1903
Development  105, 110, 410, 588, 623, 629, 634
Funding  97, 106-109, 620, 1712, 1713, 1921, 1923
Missions  224, 240
Payload capability   281, 1904
Procurement  1469
Program  104, 107, 1474, 1475, 1933, 1939
Reliability  19, 1523, 1524, 1525
Reprograming  1509, 1522
Solid-propellant motors  6, 313

260-inch diameter   11, 313
Supporting technology  6, 105, 106
Use to launch communications satellite  6

Testing  421, 425, 1933
Leeds and Northrop Corp   906
LESA. (See Apollo/Lunar Exploration System.)
Lewis Research Center Cleveland and Sandusky Ohio  2,

221, 251, 257, 259, 264, 283, 287, 290, 297, 735, 741, 745, 785,
786, 1344, 1522, 1527, 2199, 2215, 2218, 2227, 2231, 2307, 2308,
2317, 2333, 2641, 2671, 2674, 2676, 2728, 2742, 2743, 2752

Administration   2227
Appropriations and budget  309

$810,000 for utilities improvements  309
Facilities  2641

Basic Materials Laboratory  2641
Construction  2
Drop tower  309
Printing plant  741
Rocket engine tests  289
Space power chambers  2676
Space Propulsion Laboratory  2674

Personnel  745, 2231, 2742, 2752
Tabular summary of number and grade level   2743
Tabular summary of turnover rate  2742
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Lewis Research Center, Cleveland and Sandusky, Ohio-Continued Page
Plant value  2671
Primary missions  2728
Project management of Centaur development program  221
Propellants  785, 786

Management of Flox project  1522
Propulsion  2307, 2308
Responsibilities   1344
RL-10 (A-3) engine development  105, 106, 256, 283
Rocket motor tests  2333
Solar cells research   259, 297
Supersonic transport  2429
Technological information:

Dissemination    2215, 2218
Utilization  2197

Vacuum tank facilities  257, 290
Use in thrustor endurance experiments  257, 290

Library of Congress  2201
Technical information services  2201
Translation services   2201

Life sciences program (see also Aerospace medicine; Bioscience; Human
factors)  1452, 1454, 1455, 1638, 1644, 1951, 1958, 2498
Ames Research Center  1452, 1454, 1638
Bacteria  1638
Contamination of extraterrestrial bodies  1454, 2498
Exobiology  1644, 1951, 1958
Extraterrestrial environments   1638
Extraterrestrial life  1452, 1455, 1638
Lunar contamination    1454
Objectives   204-207
Planetary environments   1638
Research  1638
Ribonucleic acid (RNA)   204, 206
Sterilization of space vehicles   1454

Lima, Peru  2058, 2059, 2060
Ling-Temco-Vought, Inc  738, 742, 903, 1325, 1331, 1402, 1404, 1526, 1528

Contract for Scout  1325, 1402, 1404, 1526, 1528
Contract for Lance missile  1528

Liquid metals   776, 777
Liquid propellant rocket propulsion. (See 'Propellants; Propulsion;

Rockets.)
Lithium. (See Propellant additives.)
Little Joe launch vehicle  68, 2268, 2283

Use for testing Apollo modules  1222, 1225
Little Joe II launch vehicle  99, 121, 1008, 1222, 1225, 2073, 2268, 2283
Litton Industries (General Mills Electronic Division), California, NASA

contract for studies in microbiology  1639
Lockheed Missiles and Space Division, Sunnyvale, Calif  109, 638, 1325

Contract for Agena  1325
Contract for Mariner C  1325
Contract for OA°  1325
Contract for OGO  1325

Lockheed Corp  509, 899, 900, 901, 902, 903, 905, 907, 2230
Contract cancellation  2230

London, England   2019
LORL. (See Large Orbiting Research Laboratory.)
Los Alamos Scientific Laboratory (AEC)  256, 284, 286, 774, 775, 2313

Graphite reactors   256, 284
Lowell Observatory   238, 1413

Detection of gas from lunar crater  238
Facilities grants  1413

LOX (see also Oxidizer; Oxygen; Propellants)  761
Lunar Astronomical Observatory  18
Lunar bases  770
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Page

Lunar excursion module (LEM)  83,
121, 501, 502, 517, 518, 597, 599, 678-682, 688, 696, 770, 1018,
1211, 1212, 1423, 1425, 1444, 1575, 1577, 2247.

Design  1423, 1425
Propulsion  770, 1211, 1212, 2247

Lunar exploration (see also Apollo; Ranger;  Surveyor)  39,
46, 56, 235, 447, 696, 702, 770, 800, 813, 1018, 1147, 1594, 1636,
1734, 1780, 1796, 1816, 1817, 2055, 2801.

Appropriations and budget  1594, 1816, 1817
Coordination panels..
Cost of 
Direct flight 
Future plans 
Manned  •

Scheduling 
Objectives 
Unmanned 

Lunar Exploration Systems (LES)
Unmanned instrumentation 

Lunar landing 

1363
  1, 10, 11, 42, 90, 241
95, 116, 341, 599, 621, 623, 681

447, 1147
341, 365, 404, 406, 702, 770, 1018, 1514, 1515, 2801

46, 116, 117, 1514, 1515
593-595

770, 1018
  1224, 1274

2174
18,

20, 65, 68, 81, 82, 83, 117, 229, 253, 408, 691, 729, 751, 1333, 1441,
1442, 1590, 1923.

Importance of Centaur to  221
Funding   1408, 1424, 1923
Manned  253, 271, 436, 1003, 1004
Sites  230, 408

Lunar logistics  482 483 568,597-599, 2061
Lunar photography   229, 1420-1423, 1571, 1578, 1591, 1823, 1824

Interpretation by University of Arizona  1571
Lunar surface   116,

436, 592, 624, 625, 679, 680, 770, 1333, 1423, 1428, 1580, 1581,
1591, 1824.

Charting   1580, 1581
Descent in LEM  1333
Description  1591
Exploration by astronaut  1333
Measurements  1438
Photography 1420-1423, 1518, 1591, 1823, 1824
Property studies  1824

Lunar Orbiter. (See Orbiter.)
Lunar Walker  1613

Developed by Space General Corp  1613
LUT. (See Launch umbilical tower.)

M
M-1 rocket engine  104,

105, 256, 282, 765, 783, 792, 1476, 1488, 1499, 2107, 2249-2252,
2254, 2272, 2274, 2304-2307, 2312, 2699-2703.

Appropriations and budget  783, 1477, 2251
Comparison with F-1 test stands  2700, 2702
Competition with nuclear rocket program  2305, 2306
Contract with Aerojet General  2250, 2272
Cost  2304, 2305
Definition   2304
Design modification  2250, 2251
Development  2250, 2251, 2272, 2305, 2700, 2702
Facilities  1499, 2699, 2702 '
Funding  105, 111, 2251, 2699
K-1 test stand  2699, 2700, 2701
K-2 test stand  2700, 2701
Lease with Aerojet General for land for K-1 test stand  2701, 2703
Payload capabilities  765
Progress  2251, 2272
Propellant  256, 2252
Test stands  2274, 2699, 2700
Thrust  256, 282, 2251, 2272, 2274, 2306, 2703
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M-1 rocket engine-Continued Page
Transferred to Office of Advanced Research and Technology  105
Use of hydrogen and oxygen  282, 2250, 2272
Use with 260-inch solid propellant motor  2252, 2274

M-2 lifting body shape  254, 275
Madrid, Spain  323, 334, 2014, 2055, 2107
Magnetic tape recorders  7, 2179
Magnetometer  1635
Magnetosphere  1334, 1624, 1651, 1677, 1706
Major missions 1963. (See specific names.)
Malagasy Republic  27, 2013, 2060, 2061
Mallory, P. R. Co., Inc  2181, 2204
Manned orbiting laboratory (MOL) (see also Apollo; Gemini)  13,

14, 19, 447, 591, 602-610, 636, 1140
DOD program  447
NASA program  447, 2028

Manned space flight (see also Office of Manned Space Flight; Advanced
manned missions; Apollo and Gemini projects) _ _ 8, 18, 30, 31, 34, 35-37, 39,

40, 42, 50, 56, 57, 65, 90-96, 109, 128-130, 206, 320, 321, 499-521,
587-591, 601, 621, 622, 629, 632, 650-652, 657, 675, 676, 768, 922,
923, 924, 925, 1140, 1147, 1824-1826, 182.8, 2073-2074, 2102, 2247

Accomplishments,.  8 92 115 116, 120 121
Appropriations and budget  10, 109, 1825, 2033, 2074, 2102

Comparative tables fiscal year 1963-65  2021
Costs  34, 35, 42, 50, 116
Description of stations  1140
Launch schedule  2073
Objectives  39, 40, 128-130, 500, 1147
Orbital flight. (See Gemini; Orbital operations; Space stations,
manned.)

Organizational chart with mission relationships  922, 923
Planetary flight. (See Planetary flight, manned.)
Program  113-158, 359-1080
Program pace  18, 39, 40, 50, 116
Studies  1147
Support  206
Tabulated summary of research and development projects over

$50,000 
Tabulated summary facilities
Use of advanced propellants 

Manned space flight network 
476, 477, 655, 687,

Appropriations and budget 
Data processing 
Equipment, procurement delayed
Evolutionary changes_ 
Expansion of network capability 
Facilities 
Funds 
Ground facilities 
Ground operational support system
History 
Systems 
Unified S-band system 
Use in Apollo project 
Use in Gemini project 

Manned Spacecraft Center, Houston, Tex 
53, 117, 144, 251, 308, 406, 414, 421,

924
projects over $50,000  925

768, 2247
335, 337, 342, 350,

1140, 2012, 2055, 2062, 2063, 2078, 2103
2013, 2017, 2020, 2034

2011
  2033

337
2017, 2055, 2078, 2103

335
2033, 2034

2078
(GOSS)  47,6

335
2033

337, 477, 2011, 2017
335, 337, 477, 2011, 2017

335, 337, 477, 2017
52,

428, 434, 436, 450-452, 460,
461, 509, 538-544, 573, 584, 636, 642, 646, 650, 651, 657, 659,
923, 984-1080, 1497, 1498.

Appropriations and budget  646, 1051, 1052, 1058, 1497, 1498
Research and development budget request  1070
Tabular summary of analysis of fiscal year 1964-65 budget re-

alinements  1068
Tabular summary of planned and actual obligations  1069

Astronauts  434, 639, 1030
Training  1030, 1038
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Manned Spacecraft Center, Houston, Tex.-Continued Page
Contracting and procurement  1023, 1024, 1071, 1078, 1080

Apollo project equipment  . 414, 421, 450
Contracts administered by other agencies  1066
Contract approval authority  1078
CPFF contracts  1080
Discounts , 1066
Procurement plan policy  1075 1076
Tabular summary of research and development contracts  1071-1073,

1076, 1077
Tabular summary of construction contracts  1074

Developmert and use of automatic EEG machine  308
Engineering and development    1022, 1030, 1064

Description of functions  1022
Equipment furnishing  1023, 1024
Evaluation facilities operations  1024, 1025, 1029
Pressurized space suit  1025-1028
Subsystem management for projects  1022, 1025
System analysis  1022, 1023

Environmental testing laboratory  460, 461, 541, 657
Facilities  1051-1059, 1079, 1080

Construction  2, 646, 648, 658, 659, 1070, 1079
Fallout shelters  1058

Flight mission responsibility  251, 434, 1030
Flight operations  1038-1049

Mission planning and analysis  1038-1046
Organization  1038

Funding  1059
For Gemini program  1059

Gemini monitoring and directing  450, 986-999, 1062, 1064
Integration and checkout  452
Legal office   1064
Management  117, 1062, 1064, 2227
Medical operations office  1062
Mission Control Center  687, 1041, 1043
Overtime  1066
Personnel  584
Programs and projects, Tabulated summary  1065
Public Affairs Office  1062
Purpose  1062
Reliability and quality assurance  434, 435, 1062
Status 1049, 1050
Support by White Sands Missile Range  1049, 1053, 1055
-Systems research   1022, 1023

Cost  1067
Venus mission_  63, 198, 238, 1808, 1809, 1810, 1812, 1839

Mariner B '  1518, 1519
Appropriations and budget  1518, 1519, 1837
Future use   1837

Mariner C  1325, 1401, 1837
Contract with Motorola  1325, 1401
Contract with Nortronics  1325, 1401
Contract with Space Tech. Lab  1325, 1401
Contract with Texas instruments  1325, 1401

Mariner D  1837
Mariner 66  1992
Mars (planet) (see also Planetary exploration)  19,

50, 53, 65, 80, 90, 93, 144, 196, 198, 199, 204, 206, 238, 251, 264,
302, 591, 610-614, 770-771, 781, 1450-1457, 1488, 1498, 1594,
1638-1639, 1794, 1796, 1806, 1808, 1811-1812, 1836, 1954-1957,
2248, 2297, 2320, 2515.

Atmosphere  19,198,199,1456
Pressure estimates  199,238,1455,1456

Chemical properties   19, 199
Detection of water vapor_  198
Exploration  19, 198, 613, 614, 770, 1638

Biological   1638
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Mars (planet)-Continued Page
Flyby    65, 198, 610, 1836
Flyin  199, 591, 610
Investigation of properties  198, 1456
Life detection_ 196, 198, 199, 204, 206, 238,1452, 1453, 1455,
Missions_____ 199, 206, 610-613, 771, 1806, 1808, 1811, 1812,

Scheduling 199,781,1806,
Opposition 
Sterilization studies 

Appropriations 
Contamination of life forms

Surface pressure 

1639, 1954-1957
2248, 2297, 2320
1808, 1811, 1812

199
14540.594

1594
1454
198

Manpower. (See scientific and technical manpower.)
Marbury-Patillo Co  904, 907
Mariner project  62, 240; 249, 322, 334, 1414, 1452,

1514, 1723, 1806-1812, 1818-1820, 1836, 1839, 1992, 2014, 2015
Appropriation and budget  1818, 2022
Checkout  2023
Equipment  2014
Funding  1414, 1452
Missions to Mars  _.   1514, 1518
Mars flyby  1452, 1806-1812, 1819, 1836, 1839

Bioscience studies  1452
Differences in launches  1819
Objectives  240
Progress  1807
Scheduling  240
Selection of experiments  240, 1452
Use of Atlas-Agena types  1819, 1820

Trajectory  \  334, 2013
Mariner II Venus probe  17, 62, 63, 198, 238, 322, 1723, 1808-1810, 1812

1962 flight  7, 1808, 1809
Space probe  7
Contamination of lifeforms  1454

Surface pressure  198
Mars excursion module   613, 614, 770
Marshall Space Flight Center, Huntsville, Ala  34,

50, 53, 57, 80, 93, 144, 251, 264, 302, 407, 410, 423, 425, 428, 448-
449, 458, 485-486, 527-529, 573, 584, 798-808, 815, 817, 819-826,
877-885, 888-897, 914-915, 926, 930-935, 1488, 1498, 1614, 2227,
2308.

Appropriations and budget  660, 819, 888-892, 1498, 1573
Analysis fiscal year 1964-65   889
Budget request fiscal year 1965  891
Comparitive budgets fiscal years 1962, 1963, 1964, 1965  888

Astrionics Division  803
Construction

Cost estimates  2, 892
Facilities  648, 649, 801

Contracting and procurement  914, 915
Contract approval authority  914, 915

Description  1498
Expenditures fiscal years 1962, 1963, 1964  890
F-1 Engine development  425
Facilities  801, 824, 877-885, 930

Construction carryover funds  893, 894-897
Fiscal year 1965 program „ - N‘ 892
Tabulated summary of general support ;,.;'' ' ' ' r '  - 930

Funding   66044)1, 820, 893-897, 614
Impact of fiscal year 1964 congressional reductions lit  820-.26

Purchasing discounts
Research and development carryover funds_ _

Industrial applications (technology utilization) _
Laboratories 
Management  117, 801, 80
Michoud plant
Mississippi Test Facility, operation of

,

9 1
83
g3

804- 03
8,15,817,934, 93,4, ,27
 ,s93,660 :i45"

934
803

A



44 SUBJECT INDEX

Marshall Space Flight Center, Huntsville, Ala.-Continued Page

Personnel  584, 932, 933
Pilot performance testing under simulated launch  302
Proof testing of materials  432
Responsibilities  807
Saturn program  120, 423, 458

Tabulated summary of projects 926
Systems development  2038
. Test stands  527, 528, 529,
Testing schedule  423, 425

Maryland, -University of  1940, 2169, 2183, 2214-2215
Technological information dissemination_  2169, 2183, 2214-2215
Weightlessness studies 1290480

Martin Aircraft Co  94-96, 509, 901, 905, 1167-1201, 
1205_1 

Titan programs  1167-1172
Titan III contract  1173-1196, 1205
Gemini program  1197-1201, 1205-1208

Mason Rust Co  93-95
Massachusetts Institute of Technology (MIT) (see also Lincoln Labora-

tories)  8,
229, 272, 274, 280, 295, 309, 315, 1151, 1413, 1614-1619, 1631-
1633, 1731-1732, 2037, 2177, 2256, 2310, 2640, 2641, 2644, 2645,
2664-2668

Facilities grants  1413
Guidance navigation system contract for Apollo  1731, 2173327
Structures research with JPL  

0 

Materials handling (see also Propellants handling)  2179
Materials research (see also Refractory materials)  8,

272, 274, 280, 295, 309, 315, 1151, 1614-1619, 1631-1633, 2177,
2256, 2301, 2640, 2641, 2644, 2645, 2666-2668

Aluminum phosphate composition development   1616, 1617
Amorphous silica development   1614, 1615
Bearings  2668
Ceramics  2665, 2666
Inorganic coatings  2178-2179
Insulation  2177
Polymer crystals  315
Tabular summary of grants and contracts  2644; 2645
Tungsten alloys  315

MB-3 engine   1151
Thrust____   11511151

McDonnell Aircraft Corp., St. Louis, Mo  397, 453, 509, 562, 632, 669
Contract for Gemini  397, 453, 632, 633, 669, 670

Meching AL Barge, Joliet, Ill  ,  903
Medical Sciences Research Foundation  1643
Mercury project  8,

18, 50, 63 99, 117, 129, 130, 211, 225 237 259, 306, 323 324 350
628-633, 639-641, 659, 2013, 2017, 2022, 2023, 2024, 2028-2029

Appropriations and budget  324, 2013 2022
628, 636,Astronauts  639, 220022

Checkout  
23

Equipment used for Apollo and Gemini experiments  2017
Final orbital flight  63, 99, 130
Life-support-system  259, 639, 640
Manned flight  8
Mission control  2024
Missions  8, 99, 117, 636, 641, 642
Relationship with Apollo and Gemini projects  50, 116, 129, 306
Tracking and telemetry stations  2029

Australia  2028
Use of Tiros, in support of  211

Merritt Island, Fla. (see alqo Launch Operations Center)  7,
25, 44, 53, 144, 212, 253; 272, 294, 408, 409, 437, 469, 472, 473,
476, 486, 544-547, 651, 656, 669, 687, 778, 1018, 1823, 2230, 2382,
2510, 2541-2545.

Apollo project test facilities  53, 144, 469, 472, 687
Vertical assembly building  476
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Page
Meteoroids and micrometeorites  7, 253,

272, 294, 408, 409, 437, 778, 1018, 1823, 2382, 2510, 2541-2544
Detection  7, 409, 437
Hazard   253, 409, 437, 1018, 2510
Penetration  437, 2510
Research program funds  2230
Saturn-launched satellites  2544, 2545

Meteorological rocket network  212
Meteorological satellite systems. (See National Operational Meteorological

Satellite System (NOMSS); Nimbus Operational System (NOS); Tiros
Operational Satellite System (TOSS).)

Meteorological satellites (see also Nimbus; Tiros; Weather Bureau)__ 106, 107,
1408, 1456, 1459, 1509, 1520, 1624, 1645, 1733, 1734,1765, 1766

Appropriations and budget  1459
APT. (See Automatic picture transmission.)
Cloud pictures  34, 44, 91, 305, 1456
Costs ' 241
Data transmission and processing  305
Detection of hurricanes and tornadoes  305
Evaluation of  91, 1645
Funding  1408
NOMSS. (See National Operational Meteorological Satellite System.)
NOS. (See Nimbus Operational System.)
Objectives  1733
Program  1734
Reprograming   1509, 1520
Supporting technology  106, 107
Weather data  1767

Meteorology (see also Meteorological satellites; Nimbus; Sounding rockets;
Tiros; Weather Bureau)  305, 270, 1356, 1365

Coordinating panels  1365
Data processing and dissemination  7, 305
Thunderstorms and tornadoes  20

Mexico  27, 350
Michigan University  1413

Facilities grants  1413
Michoud plant, New Orleans, La  34

93-95, 410, 432, 453, 455, 456, 486, 530, 531, 573, 661-671, 808,
809, 824, 828, 880, 892, 899, 926-929, 934, 935.

Appropriations and budget  573
Construction of facilities   880, 897
Mason Rust contracts  93, 94, 661-671, 899, 901, 934, 935
S-I and S-IB stages  453, 455
Subsystems of S-IC  432, 453
Slidell S  531
Tabulated summary of projects for Saturn V  926-929

Micro Craft, Inc  905
Microelectronics  2167, 2178, 2179
Microforms  2169, 2187, 2194-2196, 2201, 2202 \
"Microspheres"  206

Laboratory production  206
Midwest Research Institute  904, 2168, 2180, 2217
Military role in space (see also Missiles)  5 5,

6, 7, 9, 19, 1624, 1851, 1852, 2530
Military Sea Transportation Service (MSTS) (U.S. Navy) (see also
Tracking ships)  484

Minneapolis-Honeywell   904, 906, 909, 1325, 1402
Contract for Scout_  1325, 1402

Minnesota, University of  1413, 1416
Experiments on camera for Gemini  1416
Facilities grants  1413

Minnesota Mining & Manufacturing Co  905
Miros  304, 350, 2572, 2596-2599
Missiles  5, 17

Ballistic  5  17
Superiority of military.   5
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Page
Mississippi Test Operations, Bay St. Louis, Miss  112,

144, 304, 466, 469, 485, 486, 532, 533, 534, 573, 671, 672, 805,
807 810 811, 812, 822, 824 892, 895, 897, 927.

Modulation inducing retrodirective optical system (MIROS)  304
Future studies  304
Laser technology  304
Progress  304

Mojave, Calif  350
MOL. (See Manned orbital laboratory.)
Moog Servocontrols, Inc_  902
Moon (see also Lunar bases; Lunar landing; Lunar exploration; Lunar

logistics; Lunar surface)  11,
18, 34, 48, 65, 84, 90, 117, 133, 193, 198, 322, 341, 436, 437, 503,
1406, 1420, 1423, 1425-1427, 1438, 1439, 1449, 1453, 1822, 1885,
2007, 2294, 2526.

Advantages of landing  2816, 2817
Age determination  1580
Astronomical Observatory  2822, 2823
Flight via Apollo  341, 436, 503
Geodetic properties of  18, 436
Hazards  1443-1445, 1578, 1581
Landings on  503, 504, 1453,2526, 2527
Lunar surface photouraphy  1420-1423, 1578, 1591, 1823, 1824
Manned landing target data  1425, 1427, 2007, 2294, 2295
Passive seismometer network_  18
Physical properties  237
Radiation measurements  1443-1445, 1578
Rock types  18
Structural investigation by seismograph  1822, 1823
Synoptic survey  1439, 1579
Theories of formation  1449, 1578

Motorola  904, 907, 908, 909, 1325, 1401
Contract for Mariner C   1325, 1401

MSTS. (See Military Sea Transportation Service (USN).)
Multivator  1954, 1956

NARF. (See Nuclear Aerospace Reactor Facility.)
National Academy of Sciences  31, 32, 236, 437

Cooperation with NASA  31, 236
National Aeronautics and Space Act of 1958   14,

20, 30, 43, 2180, 2183, 2218, 2422
National Aeronautics and Space Administration (NASA) (see also Appro-

priations and budget; Contracting and procurement; Facilities/con-
struction; Interagency cooperation; International cooperation; Person-
nel; Scientific and technical information program; University program.
See also Specific program offices: Office of Advanced Research and
Technology; Office of Manned Space Flight; Office of Space Sciences and
Applications; Office of Technology Utilization and Policy Planning;
Office of Tracking and Data Acquisition. See also specific field instal-
lations and related establishments: Ames Research Center; Electronics
Research Center; Flight Research Center; Goddard Space Flight Center;
*Jet Propulsion Laboratory; John F. Kennedy Space Center•, Langley
Research Center; Launch Operations Center; Lewis Research Center;
Manned Spacecraft Center; Marshall Space Flight Center; Miphoud
Plant; Mississippi Test Operations, Northeastern Office; Pacific Launch
Operation Office; Plum Brook Station; Wallops Station, Western
Operations Office)  1366-1383, 1711-1713, 1959-1960

Administrative operations  1, 2, 3, 53, 54,
62, 71, 100, 101, 1959, 1960, 1961, 2798-2800

Appropriations and budget  1,
2, 3, 5, 6, 9, 12, 32, 33, 35, 36-38, 42, 48, 50, 66, 67, 80, 81, 84-86,
97-115, 150, 309, 313, 1350, 1484, 1485, 1963.

Development  12, 13, 48, 50, 54, 69
Facility coordination  1484-1485

Chart  1486-1488
Flight programs and scheduling  12, 42, 43, 63-66, 77, 78
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National Aeronautics and Space Administration (NASA)-Continued Page
General description of programs and centers  1, 2, 54-65, 69, 70,

117, 142, 144, 150, 263, 1488, 1961, 1962, 1963
Headquarters   12, 71, 101, 102, 104, 124, 125, 352-358, 1338, 1339

Office of administration  2
Office of programs  101, 102, 117

History  16, 48, 68, 69
Johnson budget request   2, 5, 9, 10, 11, 35
Joint AEC-NASA Space Nuclear Propulsion Office. (See Space

Nuclear Propulsion Office.)
Kennedy budget approval    9, 10, 11, 100
Management manual issuances  1366-1383
Management systems and procedures  71, 72, 1384-1400, 1959, 1960

Contract procurement and procedures  1960, 1961
Management assignment  1389-1399
Project development plan  1384-1388

Objectives and goals  5, 16, 19, 60-62, 76, 77, 93, 102
Development of applications satellites  19
Development of communications satellites  19
Development of meteorological satellites   19, 20
Manned lunar landing  5, 16

Personnel  1959, 1960, 2027, 2821
Recruitment of   12, 58, 72-74

Personnel service contracts, table by Center  12, 48, 57, 58, 150
Policy on handling scientific data  2170-2184
Policy Planning Board  54-56, 71
Programs (see also specific offices)  1, 9,

20, 21, 22, 30, 50, 60-62, 102, 117-122, 214, 220
Publications  260
Relationship to Jet Propulsion Laboratory  249
Reprograming  12, 1711, 1712, 1713

Accomplishments  12
Research Advisory Committee   248

National Bureau of Standards (NBS)  2224
National Coordinating Committee for Meteorology  1365
National Institutes of Health (NIH), aerospace technology utilization  2174
National Oceanographic Data Center 
National operational meteorological satellite system (NOMSS)  

1353-1638
1357

Funding  1355
Interagency relationships  1357
Management   1356
Meteorological specifications  1353-1355
Supporting technology T 

1357
National prestige and security   5-11,

14, 16-18, 33-45, 62, 117, 121, 231, 263, 309, 322, 446, 488, 497,
499, 588, 589, 593, 675, 771, 1407, 1426-1429, 1442, 1454, 1597,
1607, 1609, 1623-1630, 1650, 1651, 1724, 1842, 2291, 2298, 2454,
2508, 2509, 2528, 2783, 2784, 2816, 2830.

National Science Foundation  246, 2475, 2648, 2652
Possibility of duplication in research area  2652, 2653
Report NSF 61-27 "Investing in Scientific Progress"  246
Translation services   2201

National Space Club  48
Naval Air Development Center, Johnsville, Pa  639
Naval Ordnance Test Station, China Lake, Calif  396, 1488
Naval Parachute Facility, El Centro, Calif  1488-1489
Naval Radiological Defense Laboratory, San Francisco, Calif  1489, 1490
Naval Research Laboratory  48, 350, 1492
Navigation. (See Guidance and navigation systems.)
Navigational satellites  1592, 1853-1856

Appropriations and budget  1593
Cooperation with Air Force  1592, 1853
Development for civilian need  1592, 1853-1855
Funding   1592, 1856

Navy, U.S  18, 19, 48, 639
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Page
NERVA project  87,

111, 256, 284-288, 2315-2317, 2326, 2329, 2334-2341, 2347
Appropriations and budget 
Contract 

Research and development
Engine, detailed description 
Engine test stand No. 1 

NRX reactors 
Scheduling 
Testing 

Engine test stand No. 3 
Funding 
Nozzles 
Relationship between AEC, NASA, and SNPO
Relationship to RIFT 

Policy decision 
Safety 
Test facilities 
Testing

782, 2347, 2348
774

program  775
2334-2336

287, 2336, 2340, 2341
256, 285, 2326, 2329, 2336

256, 782, 2341
256, 287, 774, 2336, 2340, 2341

2340, 2341
111, 2229, 2347

2336
  256, 2347

257, 782
257, 2230
2345-2347

2326, 2329, 2336
256, 2326, 2329, 2336

New Castle Products, Inc  2181, 2182, 2185, 2206
New Mexico, University of, contract for field services for sounding rocket_ 1325,

1404
New York Times  2513, 2649, 2841
Nigeria  27, 567
Nimbus, meteorological satellite  65,

106, 107, 211, 212, 237, 333, 1357, 1403, 1459, 1478, 1479, 1634,
1733, 1746-1751, 1756, 1763, 1764, 1766, 2061, 2815.

Advances over Tiros  211, 1746, 1763, 1764, 1766
Coverage  1763, 1764
Funding  1459, 1479
Orientation  211

Appropriations and budget  1478, 1733
APT (automatic picture transmission)   7,

17, 20, 24, 211, 212, 214, 1741, 1743, 1744, 1748, 1756
212
212

1326, 1403, 1503
  1403

1403
1326, 1503

1403
1326, 1403

1403
106, 107, 211, 1748, 2815

Camera system 
Advanced vidicon

Contracting and procurement 
Contract with California computer products
Contract with Fairchild Stratos 
Contract with General Electric Co 
Contract with Radiation Inc 
Contract with RCA 
Contract with Santa Barbara Research Center 

Current status of program 
Flight schedule 
Instrumentation 
Major subsystems, Sensory ring 
NOS. (See Nimbus operational system.)
Objectives  211, 212, 1746, 1748
Orbit  212, 1763
Program reorientation  237

Nimbus A  1772
Nimbus B  214, 1750

Future plans  ' 1750
Nimbus operational system (NOS)  212, 237

Research and development  237
Weather Bureau-NASA agreement  65, 212

NODC. (See National Oceanographic Data Center.)
NOMSS. (See National Operational Meteorological Satellite System.)
Norman Noble, Inc  909
North American Aviation Corp  37, 83, 421,

425, 427, 428, 460, 462, 685, 899, 900, 901, 902, 903, 904, 909
Contracts   460, 899, 900-904

Apollo  1209-1250
Development of modules for Apollo_  414

211, 237
212
212
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F-1 engine  899
H-1 engine  899, 900
J-2 engine  899
Saturn S-II stage research and development  899, 900
Space and Information Division  677, 1213-1250, 1251-1322
Test facilities  421
Water drop test  425, 427

Northern University  1646, 1647
Northrop Corp  901,904,907,909
Northwest Pacific  324
Norway  24, 27

Communications satellite  27
Norwegian School of Meteorology  209
NOS. (See Nimbus Operational System.)
Nova launch vehicles  90, 95, 96, 313, 617, 619, 621, 793, 776

Engine developments  313
Funding  621, 784, 786
Payload  313

Nozzles  278-280, 285, 792, 2254, 2268, 2275, 2332, 2336
Altitude compensating  2254, 2275
Bell  279-280
Exhaust  278, 285
Expandable   2268, 2275
Multichamber  278
Techniques  285, 2336
Use in supersonic aircraft  278

Nuclear Aerospace Reactor Facility (NARF)  233$, 2342
Nuclear bombs  44, 45

Cooperative decisions for use of  44, 45
Nuclear Electric Systems (See Propulsion, Nuclear-Electric.)
Nuclear propellants. (See Propellants; Propulsion.)
Nuclear Rocket Development Station  111, 112, 930, 2313, 2342, 2343

Engine test stand-1  2342, 2343
Progress  2342
Reprograming of a radiation effects facility  2342

Nuclear rockets (see also Kiwi, NERVA, RIFT)  111, 625, 629
Engine maintenance assembly and disassembly building  2342
Funding  111, 112
Reactor maintenance assembly and disassembly building  2342, 2343
Test Cell A  2342
Test Cell C  2342, 2343
Testing site for Kiwi  2313

Nuclear systems for space power (see also Space power)  246
NWSC. (See National Weather Satellite Center.)

0

OA°. (See Orbiting Astronomical Observatory.)
Observatory satellites (see also Advanced Orbiting Solar Observatory;

Orbiting Astronomical Observatory; Orbiting Geophysical Observatory;
Orbiting Solar Observatory)  20, 224

Oceanographic data comparisons  1638
Office of Advanced Research and Technology (see also Space Nuclear

Propulsion Office)  52,
107, 198, 199, 250, 251, 253, 263-318, 609, 686, 749-796, 2225-2840

Appropriations and budget  310, 316, 781, 787, 2228-2229, 2232-2236
$519,509,000 requested in fiscal year 1965   310
Comparative tables of fiscal years 1963, 1964, 1965  310, 311
Comparison with fiscal year 1964  310

Associate Administrator, advised by 12 research committees  317
Cooperation with AEC    2227, 2230, 2238
Funding  310, 311, 316
Objectives  271
Organization and management  263, 264, 2227, 2236
Personnel  2228, 2231



Estimates by programs 
Funding 
Management 
Personnel procurement 
Prepared statements 
Program 

Responsibility for Saturn-type
Responsibilities 

Office of Programing 
Office of Scientific and Technical Information.

50 SUBJECT INDEX

Office of Advanced Research and Technology-Continued Page
Prepared statements__ 263-318, 2240-2248, 2270-2291, 2320-2346, 2356-

2374, 2433-2454, 2485-2501, 2537-2557, 2560-2584, 2656-2670,
2671-2678.

Program  250-318, 749-796, 2225-2840
Evaluation   316, 317, 318

Program objectives  2226
Progress  315
Projects priority assignment   2236, 2238
Research responsibility  250 251, 253 263 316 767 2227 2229

Office of Applications. (See Office of Space Sciences and Applications.)
Office of Director of Defense Research and Engineering, survey  1484-1485
Office of Industrial Operations  53, 352-358
Office of Manned Space Flight (see also Manned space flight program)_ 1

11, 52, 70, 113-158, 221, 240, 251, 271, 359-1080, 1416, 1417
Appropriations and budget  11, 115, 117, 120, 121

115, 117, 120, 121
1416, 1417

251
117-122

123-164, 363-499, 709-730
  11, 113-158, 221, 359-1080

launch vehicles  240
115

101-102, 107
(See Scientific and Tech-

nical Information Division.)
Office of Space Sciences and Applications  52,

81, 221, 231, 232, 236, 237, 238, 240, 241, 242-247, 251, 271, 281,
1530, 1531, 1726, 1924-1928, 1973, 1974, 2231.

Administrative operations  1638, 1973, 1974
Applications  237, 245

Collection of meteorological data  237
Comparison of fiscal year 1964 with current program  1470-1473
Criteria for developing  245-247

• Navigation  237
Radio communications  237
Technological  237

Appropriations and budget  1418, 1924-1928, 1964
Tables  1418

Associate Administrator   1531
Bioscience research  .  231, 241, 1638
Budget estimates for fiscal year 1965  241, 242
Centers  236
Contracts and procurement  231, 1323-1332

Tables  1324,1326,1331
Construction of facilities  231, 241
Cooperation with other NASA offices  281
Field installations and directors  233-249
Flight experiments  281
Funding  1416, 1417, 1421, 1422, 1928, 1964
Industrial cooperation  236
Management  236, 251, 1530, 1726
Objectives  221
Organization  232, 236, 1339, 1340

Chart  236
Description  232

Prepared statements_   175-232,
• 236-242, 243-249, 1323-1400, 1609-1623, 1650-1705, 1731-1732,

1733-1755, 1780-1816, 1844-1846, 1848-1849, 1857-1876, 1876-
1884, 1886-1895, 1901-1903, 1903-1920, 1939-1958.

Programs  165-249,1323-2008
Coordination with other agencies (table)  1362
Funding (table)  1408
List of  1363
Objectives  1405
Planning  231, 1340-1343
Responsibilities  236, 240
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Office of Space Sciences and Applications-Continued Page
Research program  1407

Scheduling  1407
Scientific program  232, 241
Space Science Steering Committee  232
Space sciences program  237

Geodetic properties of Earth  237
Physical nature of universe  237
Physical properties of Moon  237
Presence and behavior of life in space  237
Properties of planets  237
Space environment  237
Sun-Earth relationship  237

Office of Technical Services (OTS), Department of Commerce  2168, 2180
Office of Technology Utilization and Policy Planning (see also Publication
and dissemination of ideas and innovations: Scientific and Technical
Information Division)  6, 110, 1609-1623, 2163, 2224, 2810

Analysis  1622, 1623
Antennas  1618
Applications of microelectronics  1618
Appropriations and budget  1,

1621, 2183-2184, 2186-2197, 2215-2216, 2220-2126212
Control complex systems and processes_   

9

Coordination with DOD  2165, 2187, 2200
Coordination with other U.S. Government departments  2164,

2172, 2187, 2201, 2224
Dissemination of information   1619-1622
Evaluation   1619-1622
Flash sheets 2164, 2171, 2191, 2198, 2199, 21621196
Fuel cells 
Function  2163-2165, 2170, 2199
Gas and fluid bearings  1619, 2179
Identification  1609, 1619, 1622
Importance in furthering NASA public relations  2810, 2811
Industrial Applications Advisory Committee  2222
Innovations  2164-22218164

Effect on civilian economy 
Evaluation  2164, 2167-2168, 2179, 2184, 2186, 2221-2222, 2224
Identification  2164-2167, 2170-2179, 2183, 2186, 2218, 2220-2221
Need for reports  2197-2202
Number of potential applications  2164-2167, 2172-2179

Inorganic coatings  1619
Long-range implications  2218, 2221
Magnetic tape recorders  1618
Optical fabrication techniques  1619
Organizations assisting in evaluation of innovations  2167-2168,

2179, 2181, 2200, 2218, 2222-2223, 22219284
Patent rights 
Personnel  2188, 2190-2191, 2199, 2218-2219, 2220
Plans for program expansion  2169,

2170, 2183-2184, 2187-2189, 2195-2200, 2214-2216
Fiscal year 1965  2220-2222

Plasma jets  1619
Problems of transferring research and development results to private

use  2186, 2198, 2199, 2201-2205
Procedures for meeting objectives  2167-2168, 2179-2180
Program objectives and purpose  2163, 2170, 2179, 2183
Proprietary interests of NASA contractors  2217
Reliability and quality assurance  1619
Role of industrial applications officer (technology utilization officer)
at NASA field installations  2171, 2174, 2198

Spin stabilizer  2825
Travel expenses  2197
Value of program to problems facing metropolitan areas, e. g., water

pollution problems, economic depression  2216
1618Valve technology 
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1446, 1533-1535, 1568, 1569, 1823
1414, 1435

1447
1449, 1450

1434, 1439, 1441, 1445, 1824
1430, 1822

1420,
1422, 1450, 1570, 1576, 1578, 1579, 1590, 1823, 1824, 2824

Scheduling  198,
1420, 1421, 1422, 1423, 1450, 1570, 1576, 1578, 1579, 1590, 2105

Trajectory  333, 334, 2013
Orbiting Astronomical Observatory (OAO)  65, 200, 202, 203, 238, 239, 320,

1325, 1401, 1413, 1414, 1510, 1631, 1632, 1692, 1706, 1708 2012, 2823
Advances  1698
Assembly  239
Contract with Grumman
Contract with Lockheed 

Laboratory  1701
Cost  1697, 1698
Data acquisition support  2016
Description  202, 1692
Design  202, 1692
Experiments  203, 239, 1692, 1698, 1706
' Integration  239
Funding 

Page

Office of Tracking and Data Acquisition   319-352, 2009-2161
Appropriations and budget   1,

322-325, 2010, 2014, 2021, 2022, 2032, 2035, 2036
2035
2014

323, 324, 2010, 2035, 2036
  2025, 2026
325-355, 2010-2020, 2130-2133

319-352, 2009-2161
2032, 2035

325, 2014, 2021, 2022, 2024

Construction of facilities  
Network operations costs 

Funding 
Personnel 
Prepared statements 
Program  
Reprograming 
Responsibility  

OGO. (See 'Orbiting geophysical observatory.)
Oklahoma State University  907
Operational Coordinating Group, Canadian Rocket Research Facility_ _ _ _ 1360,

1361
2179
1631
1631

Optical fabrication techniques 
Optical systems 
Optical tracking 
Orbital space station study (OSSS) (see also Manned

Future negotiations with Douglas  
Orbiter project

240, 322, 333, 334, 624, 680, 1414,
1435-1438, 1439, 1441, 1446, 1447,
1569, 1570, 1575, 1576, 1578, 1579,
1829, 1830, 1831, 2105, 2527, 2823.

Appropriations and budget  
Backup program 
Camera system
Costs

Orbiting Laboratory) _ 1140
1140
198,

1419-1423, 1430, 1432, 1434,
1449, 1450, 1533-1535, 1568,
1585, 1590, 1818, 1822, 1824,

1435-1438, 1818
1420

  1432
  1829, 1830, 1831

Data acquisition_  1419-1423, 1824
Estimated cost  1436
Experiments 
Funding 
Lifetime expectancy 
Nearness of orbit to lunar surface
Objectives 
Payload 
Photography 

Contract with Space Technology

  1401, 1694
1325

1413,1414,1708,1709
Launch vehicle  202
OAO-A  1692, 1694
OAO-B  1694
OAO-C  1694
Program status   202, 1694-1696
Prototype  200
Reprograming  1510
Scheduling   202, 224, 1697, 1708-1767
Star tracker   239
Systems testing  202
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Orbiting Astronomical Observatory-Continued Page
Testing_  1697
Ultraviolet skymapping   203
Use of beryllium  1632

Orbiting Geophysical Observatory (0G0)__ 63, 224, 239, 1325, 1334, 1337, 1401,
1413, 1414, 1510, 1511, 1623, 1666, 1669-1705, 1710, 1714, 1727-
1730, 2012, 1061.

Checkout program  2581
Contract with Lockheed  1325
Contract with space technology laboratories  1325, 1401, 1700
Cost  1701, 1714
Data acquisition and processing  1337, 2016
Detailed description  1699, 1707
Experiments  239, 1699, 1760, 1707

Integration  239
Interference with magnetic field  239

1413, 1414, 1703, 1708, 1709
1699

  1343-1345, 1703
  1700, 1701, 1704-1705

1700, 1701, 1704
1700, 1701, 1705

1700, 1705
1700
1700

requirements  1703
1666

  1727-1730

Funding
Instrumentation 
Management organization and tools
0 GO-A
0 GO-B 
OGO-C 
0 GO-D 
OGO-E 
OGO-F 
Personnel
Progress 
Reliability
Responsibility of Goddard  1343, 1654
Role in national security  1623
Scheduling  1334, 1707 1708, 1710

Orbiting observatories. (See Advanced Orbiting Solar Observatory (A SO);
Orbiting Astronomical Observatory (0A0); Orbiting Geophysical Obier-
vatory (OGO) ; Orbiting Solar Observatory (0S0).)

Orbiting Solar Observatory (OSO)  202,
239, 1324, 1334, 1413, 14/4, 1510, 1512, 1573, 1624, 1636, /655,
1659, 1666, 1681-1692, 1706-1708, 1716-1720, 1727-1730, 1839,
2823.

Backup 
Comparison with AOSO 
Contract with Ball Bros 
Contract with Republic 
Data acquisition 

1659,
/718, 1719

1692, 1717, 1718
1324, 1401

1324
1521

Description 1681, 1682
Experiments 1687-1689, 1717

Kollsman /324
Harvard University 1324
Princeton University 1324
Smithsonian Institution 1324
Wisconsin University 1324

Funding 1413,1414, 1708, 1709
History 1682, 1727
Launches 1708, 1709

Second generation experiments 239
Testing 239

Objectives   1839
OS0-1  238,1336,1658, 1682, 1727, 1924
OSO-B 239, 1683

Assembly  239
OSO-C 1683

Scheduling 239
Phase I 239

Design study by Republic Aviation Corp 239
Reference bibliography 1690-1692
Reliability 1727-1730
Role in national security 1624
Scheduling 1666,1707, 1708, 1716
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Orbiting Solar Observatory-Continued Page
Scientific purpose  202, 1334, 1681

General Accounting Office report  1512, 1513, 1521, 1718-1722
Solar studies  1706
Testing  239

Orbiting space station (platform) propulsion requirements  769
Orbits (see also Rendezvous)  220, 224, 238, 321

Earth  224
Six-thousand mile  220
Synchronous  216, 220

Orion project (Use of small nuclear explosives to propel spacecraft)  789
OSO. (See Orbiting Solar Observatory.)
OSTI. (See Scientific and Technical Information Division.)
Oxygen-hydrogen. (See Hydrogen-oxygen.)
Oxygen-kerosene. (See Kerosene-oxygen.)

Pacific Launch Operations Office, Lompoc, Calif
Description 
NASA liaison with Pacific Missile Range 
Objectives 
Provides support for NASA programs and projects 
Salaries 
Site 

Pacific Missile Range (PMR), Point Arguello, Calif  
333, 894, 896, 1489, 1676, 17

Appropriations and budget
Description 
Requirements 
Use in support of Nimbus 
Use in support of Tiros meteorological program

Pakistan 
Palomar Laboratory 
Panama Canal 
Paraglider  509-511, 1049
Particles and Fields  1349

Definitions of subject matter  1349
Patrick Air Force Base, Fla  485, 1490

Appropriations and budget  1490
Description  1490

Payloads  24, 27, 32, 63, 65, 225, 1455
Perfect Circle Corp  2181
Perkin Elmer Corp  902
Personnel (see also Scientific and technical manpower; NASA/Personnel;
PERT)  12,

37, 48, 57, 58, 59, 62, 88, 89, 116-120, 480-482, 496, 497, 584, 585,
686, 819, 932, 1059, 1652, 1653, 1654, 1900, 1901, 2004, 2137,
2138, 2144

Analysis by program  1652, 1653, 2731, 2734, 2738, 2743
Conflict-of-interest regulations  1900, 21793061
Contractual services 
Facility personnel  480-482

629 641 932 933 1059 1067, 2004, 2005, 2137, 2138, 2144, 2743
Geographic distribution  819
Hiring policy  1652-1654
Non-NASA  2735, 2736, 2737, 2738
Number of scientists and engineers employed  116-120, 482, 585
Recruitment  12, 116-120, 1654
Salaries  2735

Compared to other agencies  2735
Selection  1652, 1653, 1654
Staff requirements  480, 497
Training  48, 58, 88, 89, 112, 629, 686
Transfer to NASA from industry  57, 96, 587, 591
Turnover  2742
Work hours  931

PERT (Program Evaluation Review Technique)  58,
70, 72, 74, 88, 89, 100, 1013, 1016, 1017, 1190, 1344

232, 234, 236, 1970
234

234, 1970
234
333
1970
234
236,

63,2062,2072
  894,896,1489

1489
2023
1763
333
20
198
2153
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Page
Philadelphia Gear, King of Prussia, Pa.  907
PHOEBUS   256, 257, 285, 2316, 2330, 2332

Criticality experiments  256, 285, 2332
Graphite reactors   256, 259, 2316, 2330

Photography  7, 203, 229, 631, 1419-1423, 1432, 1570, 1571
Photovoltaic cell  288
Physical sciences (see also Research and Development; Space chemistry;
Space physics; Space sciences)  8, 2645-2649, 2657

Basic research  2651, 2656
Contracts by States  2649
Use of centers  2650, 2651

Pioneer space probe  87,
110, 116, 322, 334, 1325, 1414, 1812-1816, 1837, 1838, 1922, 2105

Contract with Space Technology Laboratories, Inc  1325
Implementation  1825
Instrumentation  1816
Objectives  1813, 1814, 1839
Scheduling  1816, 1838, 2105
Spacecraft  1812, 1813, 1815
Status  1816
Time phasing  1838
Trajectory  334, 1838, 2013
Use in Centaur program  1419-1423
Use in Orbiter program   1419-1423, 1591
Use in Ranger program  1419-1423
Use in Surveyor program  1419, 1423

Pittsburgh, University of  1413, 1642
Facilities grants  1413
Technical information dissemination  2204

Planetary atmospheres  198, 1349
Planetary data facility (see also Lowell Observatory)  199

Assembly and studying of results in various observatories  199
Planetary exploration program (see also Mariner, Voyager)  18,

198, 221, 241, 321, 323, 447, 1408, 1453, 1455, 1509, 1513, 1594,
1638, 1644, 1734, 1780-1796, 2055, 2265.

Appropriations and budget  1594, 1816, 1817
Costs  241
Funding  622, 629, 1408
Importance of Centaur to  221
Manned  56, 198, 447, 609, 610
Mars   19, 1452, 1453, 1455, 1638
Objectives  '198, 1644

Chart of  200
Planets (see also Mars; Venus)  18, 237
Propellants  2265
Propulsion  2312
Reprograming  1509, 1513

Planetology  1349
Definition of subject matter  1349

Plasma physics  258, 291, 297, 2659-2662
Ablation  2658
Chemical kinetics of carbon dioxide  2657
Heat transfer  2657
High-speed flows  2657
Ionized-gas drag  2659
Plasma jets  2179

Plum Brook Research Station  1550, 2318
Nuclear systems research  2318
Reactor construction  2318
Utilities system  2708

Point Mugu. (See Pacific Missile Range.)
Polar Orbiting Geophysical Observatory (POGO)  1635

Magnetometer investigation  1635
POLARIS  8, 682, 1528

Comparison with Scout_  1528
Polymers  315
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POM. (See Panel on Operational Meteorological Satellites.) Page
Potassium, vapor  777
Pratt & Whitney, West Palm Beach, Fla. (see also United Aircraft)___ _ 283,

900, 2245, 2260
President's Scientific Advisory Committee, manpower report   248

Request for increased financial support of graduate training program_ 248
Pressure gages  2166, 2175-2177
Pressure suit. (See Space suit.)
Princeton University  1401,1413,1941

Facilities grants  1413
Research  1401, 1941

Contract for experiments on 0A0  1401
Procter Sr Gamble Co  56
Procurement. (See Contracting and procurement.)
Propellant additives (see also Propellants)  796, 1632

ATLAS use in  98
Beryllium  1632

Propellants (see also Fuel; Oxidizer; Propulsion; Rockets; and specific pro-
pellants e.g., Ammonia-fluorine, Diborane-oxygen difluoride, Hydra-
zine-Fluorine, Hydrogen-oxygen, Kerosene-oxygen)  197,

246, 274, 791, 792, 1153, 1529, 1530, 1930, 1931, 1932,
2249, 2252, 2258, 2348.

Appropriations and budget  2258, 2261, 2300, 2301, 2302
Cesium used in ion engines    2378
Combustion oscillation problems  2268
High energy, chemical

Combustion temperature 
Criteria for selection 
Definition 
Development 
Diborane
Funds (research and development)  795, 2230, 2239
Future uses of  2247, 2278
Gels  1204
Handling   783, 2239
Insulation  785
Kerosene  2261, 2280
Liquid range  2242
Oxidizer (see also Oxidizer; Propellant component)  2258
State of progress  2243-2246
State of the art  2240, 2243
Storability  769, 784, 785, 2243, 2245
Types:

Boron compounds  255, 281, 783, 784, 2262, 2302
Diborane-fluorine  2264
Diborane-oxygen difluoride  255, 281, 2239, 2280
Fluorine   98, 784
Fluorine-oxygen  19,

223, 225, 240, 255, 273, 281, 783, 1153, 1335, 1336, 1460,
1506, 1507, 1516, 1522, 1523, 1568, 1930, 1931, 1932, 2258,
2259, 2261, 2262, 2263, 2280, 2302.

Funding  1930
Performance   1930, 2259

Use in Atlas.   1930, 1931, 1932
Use in Centaur  1930, 1932
Use in Orbitor  1930
Use in orbiting observatories  1930
Use in Saturn V  1931
Use in Surveyor   1930
Use in Thor_   1931, 1932

Hydrazine  767, 1203

  97,782-786,2240-2248
2242-2243
2240-2243

2241
2239

  783,784
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High energy, chemical-Continued
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57

Page
Hydrazine-chlorine trifluoride 2267
Hydrazine-fluorine 2267
Hydrazine-nitrogen tetroxide 2267
Hydrogen 63, 784,2316
Hydrogen-fluorine _ _ 255, 256, 281, 768, 1460,2238, 2244, 2302,2316
Hydrogen-oxygen 

785, 2238, 2244, 2249,2258, 2270, 2280,
770,
2316

Nitrogen tetroxide 1203
Oxygen 98
Oxygen-hydrocarbons 2243
Unsymmetrical dimethyl hydrazine_  202

Liquid (see also Propellants/high energy; Chemical)__ 17, 63, 98, 221, 152,,
1530, 2303, 2348,2446

Cost and budget 2280
First successful use by Centaur 221
First use 63

Monopropellants 2267,226g
Seal problems 2261,2262
Solid_ ___ _ 33, 97, 281, 283, 765, 1529, 1530, 2252, 2268,2274, 2286, 2287,2303
Specific impulse 784, 2238,2242
Testing 2309
Weights in comparison with weights of spacecraft (see also Payloads)_ _ 2280

Propulsion (see also Launch vehicles; Propellants; Rockets; Specific en-
gines; e.g., F-1, H-1, J-2, M-1, RL-10, A-3)  12,

104-107, 223, 254, 255, 256, 258, 274, 276-298, 309, 313, 314, 331,
408, 771-784, 793, 1488, 2254-2256, 2270, 2275, 2299, 2300, 2311-
2320.

Air-breathing  246, 254, 255, 276, 278, 2254, 2434, 2443
Advanced subsystems  255, 793, 2275

Appropriations and budget  2299
Auxiliary systems  767, 2246
Chemical  254, 256, 258, 276,

278, 281, 282, 292, 297, 782-786, 793, 2256, 2270, 2287, 2379, 2398
Liquid  254 276
Solid  254, 256, 276

Coordination with other agencies  2287, 2291
Development of high-power systems  295, 2238
Electric  1, 257, 258, 288, 291, 292, 294-297, 2370, 2371, 2372, 2379, 2380

Arc jet  2370
High-energy   223, 246, 255, 256, 281, 283
Ion jet   291, 2370
Low-energy  246
Nuclear-electric  246,

257, 258, 288, 294, 793, 2311, 2312, 2320-2322, 2365-2374, 2378
Definition  772

Plasma jet  2370-2372
Radiator development  777
Research and development  776
Specific impulse   780, 781
Thermionic  778, 789
Thrustors  779, 780
Turbine development  777

Electrothermal  292, 294
Conversion  254, 276

Isotope-powered  258, 2370
Conversion  254, 276, 288, 294

Nuclear  1, 246,
254, 256, 257, 258, 276, 283, 292, 295, 771-789, 2245, 2311, 2320

Definition  772
Performance  256, 295
Program  256, 295, 2322
Research facilities required  309, 2378
Scheduling   789
Specific impulse  780, 781
Vibration problem  774, 787, 788
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Propulsion-Continued Pag•
Pulse   789
Requirements for deep-space mission  768, 769, 2312, 2320-2322, 2380
Solar   258, 292, 2398-2402
Toroidal combustion chamber  279, 2254, 2275
Thrust  257, 276, 288, 290, 291, 2379
Use in Apollo  2270

Public Law 88-204. (See Higher Education Facilities Act of 1963.)
Public Service Co. of Indiana, Inc  2181
Publication and dissemination of ideas and innovations  2167-

2170, 2179-2183, 2184, 2186-2224
Appropriations and budget  2188, 2191-2197, 2215-2216
By Aerospace Research Applications Center (ARAC)  2169-

2170, 2180-2186, 2194, 2201, 2217, 2220
By Office of Technical Services (OTS), Department of Commerce_ 2168, 2180
By trade journals, etc  2179, 2180
Possibility of overlooking important information   2197-2202
Possibility of unfair distribution of information to industry_   2188-2189
Publications of technology utilization program:

Costs   2196
Flash sheets   1610, 2164, 2171, 2191, 2198, 2199, 2216
Tech briefs  2168, 2179-2180, 2193, 2198
Technological surveys  2167, 2178, 2179

- Technological utilization notes   2167, 2180, 2192
Technological utilization reports  2168, 2179, 2192
Technology handbooks  2192

Role of Scientific and Technical Information Division  2194
Microform library   2194-2196, 2201, 2202
Scientific and Technical Aerospace Reports (STAR)_    2194-

2196, 2220-2222
Role of Technology Utilization Division_.  2168, 2179, 2219
Regional information dissemination projects (see also Aerospace

Research Applications Center)  2167-
2170, 2183, 2187-2189, 2195-2200, 2214-2218, 2221-2222

Funds from industry  2181, 2188-2189, 2215-2216, 2223
Geographic location, selection  2215-2216

To small businesses  2168, 2180
Pullman-Standard Co  2181
Pulse code modulation telemetry (PCM)   401, 1337

Use in orbiting observatories  1337
, Pump for liquid fluorine (see also Propulsion)  2336, 2337, 2338

Q
Quaker Oats Co  2181
Quality assurance  633, 686, 2179
Quito, Ecuador  330, 2013, 2060

Forty-foot antenna system   2016

Radar (see also Tracking and data acquisition)  198, 325,,1832, 1855
Radiation (see also Van Allen radiation belt)  6,

7, 18, 38, 200, 202, 206, 220, 231, 239, 272, 273, 296, 305, 306, 408,
701 704 1332, 1333, 1443 1457, 1593, 1594, 1624, 1633, 1634,
1651, 1736, 1944, 1978, 2536.

Amount of  7
Belts   701-703, 1593, 1633, 1634
Cosmic   1634
Effects  2638
Hazards  2349
Solar   209, 211, 1443, 1656, 1978

Shielding   272, 1333, 1443
Ultraviolet  200, 239, 1636, 1656
X-rays  200, 202, 239, 1636, 1656

Radiation, Inc   901, 905, 1326, 1403
Contract for PCM telemetry system  1326, 1403
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Page
Radioastronomy satellite   202, 203, 1680

Design studies  202
Scheduling   202

Radio attenuation measurements (RAM). (See Electronics systems 'program.)
Radio Corp. of America__ 742, 900, 903, 905, 1325, 1326, 1401, 1402, 1402, 1404

Contract for Nimbus   1326, 1403
Contract for Ranger TV subsystem  1325, 1401
Contract for Relay  1326, 1403
Contract for Saturn V ground computer systems  900, 905
Contract for Tiros   1326, 1402, 1404
Contract printing cancellation  742
Technological information utilization  2181, 2183, 2204

Radiobiology  701-704, 2477
Radiometers   209, 1737

Infrared  209, 1737
Ramjet propulsion   278, 2254
Rand Corp., checkout systems  699, 908
Rand project   18, 590, 698, 699, 1776, 1777
Ranger project  4,

9, 34, 62, 96, 183, 211, 224, 237, 239, 249, 281, 322, 333, 334,
500, 517, 518, 624, 625, 628, 680, 1325, 1401, 1414, 1418, 1419,
1420-1423, 1429, 1450, 1451, 1452, 1454, 1511, 1533, 1535, 1567,
1571, 1731, 1732, 1823, 1830, 2039, 2040, 2105;2283, 2527.

Appropriations and budget  1418, 1422, 2022
Assembly  240
Block III_  1451, 1796-117799

Description  
96 

Failure  1799
Flight plan  1796, 1797, 11779988
Impact 
Objectives  1796
Payload  1798, 11779998
Photographs 

Block IV  1451, 1823
Cancellation  1823

Block V  1429, 1430, 1438
Cancellation  1429, 1430, 1438, 1515, 1522, 1731, 1732, 1823, 1922

Change in scope  1419
Checkout  240
Contract with Electro-Optical  1325, 1401
Contract with Nortronics  1325, 1401
Contract with RCA subsystem  1325, 1401, 1406
Costs  1450, 1451, 1830, 1831
Data acquisition  1419-1421
Delay for redesign    4, 1406
Experiments,  1452, 1533-4535, 1567
Failure to secure pictures  4, 34, 2039, 2040
Flight record  62
Funding  1414
Payload  1438
Photography  1578, 1579, 1582
Route  1585
Scheduling  198, 2105
Slippage  1511
Sterilization  1454
Successful launches  4
Tetmination  1418
Trajectory  333, 334, 2013
Use of Tiros Insupport of  211
Use of solid propulsion systems  281

Ranger I  - 1337
Detection of torsional vibration  1337, 1451
Experiments  1451

Ranger II  1337
Detection of torsional vibration  1337, 1451

1451Experiments 
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Ranger III, experiments 
Ranger IV, experiments 
Ranger V 

Detection of torsional vibration 
Experiments 
Instrumentation 
Mission 

Ranger VI
Ranger VII 
Ranger VIII 
Ranger Board of Inquiry 

Reports on failure of Ranger V
Raytheon Corp  909, 1326, 1403

Contract for advanced technical satellite  1326, 1403
Reactors (see also Kiwi, NERVA, RIFT)  256, 257, 284-287, 292,

775, 787, 790, 791, 794, 2313, 2314, 2316, 2317, 2330, 2345, 2346
Funding  795, 2347
Graphite   256, 285-287, 775, 787, 2312, 2316, 2317, 2330
Gaseous  257, 285-287, 789, 790, 791, 794, 2311, 2345
Liquid fuel  257, 285-287, 2313, 2316
NRX  256, 284, 285, 292, 2314, 2326, 2329, 2336
Simulated  294
Tungsten  257, 285-287, 2316, 2330, 2333, 2334

Rebound communications satellite  1326, 1403, 1404
Contract with Douglas Aircraft Co 

Recovery operations 
Land 

Redstone Arsenal, Huntsville, Ala 
Appropriations and budget 
Description
Machines and tools 

Reentry 
Blunt nonlifting bodies 
Change in concept 

Refractory materials development 
Relay, active communications satellite

Page
1451
1451
1338
1338
1451
1338
2013

  1575,2014
39,2014

2014
1799-1800
1799-1800

1326, 1403
  335, 337

1637
1490, 1491

1490
1490, 1491
902, 903

254, 274, 335, 337, 341, 342
254, 274
254, 274

2165-2166, 2175
7, 9, 27, 63, 65, 78, 79,

110, 216, 217, 333, 1520, 1535, 1849,
Communications capabilities 
Continental link 
Contract with I.T. & T 
Contract with RCA
Contract with Space Technology Laboratories, Inc
Costs

Comparative research and development
Coverage of J. F. Kennedy assassination and
Data reduction and analysis 
Flight schedule 
Funding 
Ground support 
Launch 
Phasing out 
Television 

1856, 1872-1876
63
216
1326

  1326, 1403
1326

  1535, 1856
  1856
funeral  216

7
78

  1520
  21, 333

217
1849

7
Relay I  215, 219, 237, 1457

Accomplishments  237
Cost estimate  1457

Relay C  1849, 1850
Costs  1849, 1850
Justification  1849, 1850
Launches   1849, 1850

Reliability  19, 109, 685, 686, 2179
Rendezvous and docking (see also Gemini)   45, 46, 65, 68, 116

Earth-orbit  394
Lunar-orbit   45, 46

Rensselaer Polytechnic Institute  1413
Facilities grants  1413

Reprograming  84, 343, 1509, 1513, 2032, 2035, 2342
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Page
Republic Aviation Corp  239, 900, 907, 908, 1685Study of phase I design for AOSO  1685Resdel Engineering Corp., Pasadena, Calif  906Research and development  2

6, 8, 11, 12, 14, 16, 17, 20, 65, 102, 103, 152, 156, 206, 211, 220,
251, 295, 315, 316, 325, 490-497, 733, 739, 898-909, 924, 1325,1404, 1460, 1474, 1547-1551, 1902, 1903, 2006, 2299, 2635, 2643,
2644-2647, 2649, 2653, 2654, 2655, 2656, 2728, 2729.

Advanced missions  156Advanced studies   223, 263, 295
Appropriations and budget  152, 251, 325, 490-497, 1474,

1548, 1902, 2006, 2299, 2643, 2653, 2656Astronomy and geophysics  1668-1673
Appropriations and budget  1669

Contracts and grants  2, 898-909, 2643
Tabulated summary  2644-2647

Coordination of basic research  2655
Costs  11, 12, 25, 490-497, 1902, 1903
Federal participation in  12
Funding  490-497, 1902, 1903, 2729
Future scheduling  295
Grants and research contracts  1361
New Mexico State University field services 
Personnel 
Scientific 
Tabulated summary of projects 
Total value of physical plant
University program 
Use of Tiros in support of 

Retrometer
RF-70 aircraft 
Ribonucleic acid (RNA) 
RFT (Reactor-in-flight tests)

257, 287, 288, 775, 782, 788, 2229, 2230, 2318, 2341, 2342
Contract with Lockheed Aircraft  2341
Facilities  2341, 2342
Funding  111
Nuclear Rocket Development Station, Nev  930
Relationship to NERVA  257, 775
Termination 257, 288, 782, 788, 2229, 2230, 2318, 2341
Use in Saturn V  2312

RL-10 (A-3) engine  105, 106, 256, 283, 521, 580, 689-691, 757, 801, 929
Appropriations and budget  1477
Funding  589, 1478
Lewis Research Center  283
Propellant  256, 283
Tabulated summary, various locations  929
Thrust  293 757 801

Rocketdyne Division (see also North American Aviation Corp.)  144,
223, 418, 690, 808, 2316

Contract for FLOX  1522
Experimental tests of FLOX in Atlas vehicle  273, 2261

Rockets (see also Launch Vehicles; Propellants; Sounding rockets; X-
15, and specific engines, e.g., F-1, H-1, J-2, M-1, RL-10 A-3)  16,

63, 704, 757, 1635, 1636, 1637
  805
254, 255, 280, 793, 2256, 2270, 2287, 2379, 2398

281, 282
63, 254, 255

254, 281, 282
  255, 280

1635, 1637
  793,

1325-1404
733, 2653, 2654, 2728

2, 2635-2643, 2649
924
2729

2
211

  1613, 1614, 2165
2681

204, 206
111,

Automatic checkout 
Chemical 

Hybrid 
Liquid 
Solid (see also Scout) 

Combustion-driven oscillations
Commercial transport use 
Nuclear (see also Kiwi, NERVA, RIFT, Rover)

2311, 2312, 2320-2322, 2347, 2349, 2369-2374, 2378, 2385
Appropriations and budget  2347
Test facilities  2322
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Rockets-Continued Page

Testing 282
Use of hydrazine 2268

Rombus reusable launch vehicle 1147
Payload 1147

Rosman, N.0 330,333,350,2015, 2016,2052,2060

Rover, nuclear rocket project 
Funding 

621,774,2230, 2295,
621, 786,

2345,
2230,

2353
2353

Rust Engineering, Birmingham, Ala 902
Ryan Aeronautical Co., San Diego, Calif

Contract for radar for Surveyor 
901,1832

1832

Ryan Industries 2181,2204

S-48. (See Ionosphere Explorer A.)
S-52. (See United Kingdom, C satellite.)
S-66. (See Beacon Explorer A.)
S-I stage 
S-IC stage 

Checkout 
Michoud plant 
Test stand 

S-IT stage (see also Saturn V) 
431,

Assembly 
Checkout 
Contracts and contractors 
Facilities 
Funding 

484,

409, 431, 516, 580, 844
431,516,517,529,573,582

431
929

529, 573, 811
409,

535, 536, 582, 697, 812, 813, 829, 1251-1322
1281-1308,1312,1314

431,1281-1308,1312,1314
1272-1273
1488, 1498
617, 1318

Ground support equipment 1265-1270
Ground test 1261
Objectives, fiscal year 1965 1320-1322
Management 1255-1257
Personnel 1258
Scheduling 1262-1270
Test stand 535, 536, 1261
Transportation 1313, 1484
Use in Saturn V 1959

S-IV stage 409, 516, 519, 580, 692, 1153, 1157-1166
Checkout 1161
Developmental problems 692
Description 1159-1160, 1162, 1163
Ground test 1165
Testing 1161
Transportation 483, 569, 1161
Uses 1158, 1162, 1163

S-IV B stage 
410, 413, 581, 582,605,

105, 313, 323, 337, 341,
672, 814, 850, 1140, 1155, 1156, 1498.

Auxiliary propulsion system  767
Checkout   1164
Description 1159-1160, 1163
Earth-orbital missions  341
Facilities  1498
Funding summary  1156
Ground rules and assumptions table  1155
Ground test   1165
Program management  1164
Propelled by J-2 engine  410, 413
Scheduling by Douglas  1155
Testing by Douglas  850
Thrust  341
To carry lunar excursion module, service module, command module  341
Transportation  484, 1164
Use of instrumented aircraft  337
Uses  1158,1162,1163
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S-band communications system 
SA-1 
SA-4 
SA-5 
SA-6 

Apollo shots 
SA-7 
SA-9, Apollo boilerplate configuration 
SA-10 
Sacramento Test Facility 
Sahara Desert 
St. Johns, Newfoundland 
Samoan Islands 
San Diego, Calif 
San Marco, sounding rocket program (Italy)
Santa Barbara Research Center 

Contract for Nimbus 
Santa Susana Test Facility, Calif 

77,583,692,

466,

144, 460,462, 560,

63

Page

334, 335
431

99, 844
844, 848, 1011

844, 1017
1017
1017
1017
1027

555-558, 848
211
2060
342
350
85

  1403
1403

672, 809, 812
Santiago, Chile  216, 219, 330, 331, 2013, 2059, 2060
Sarkes Tarzian, Inc  2181, 2211
Satellite network. (See Tracking and data acquisition.)
Satellites. (See Biosatellites; Scientific satellites; orbiting observatories.)
Saturn launch vehicle program  4, 31,

65, 70, 77-79, 98, 99, 105, 254, 302, 313, 323, 588, 591, 619, 623,
694, 695, 701, 734, 1460, 1477, 1524, 1527, 1529, 2038.

Checkout  431-433
Funding  105-108, 623
Launch  1529
Launch facilities  70, 77, 734
Payload capability  79, 1529
Payload instrumentation  98
Payload capability  79, 1529
Payload instrumentation  98
Payload range  313
Reliability  1524, 1527
Successful launches of  4
Transportation of stage by barge  484
Use in future experiMent   254
Use of hydrogen-oxygen for upper stage  78
Use to launch Apollo  70
Use to launch meteoroid satellite  2510

Saturn I launch vehicle   5, 31,
41, 44, 63, 77, 92, 105, 115, 121, 409-413, 431, 437-440, 504, 505,
516, 519, 580, 676, 689, 690, 692, 693, 697, 758, 799, 844, 858, 928,
1532, 2073, 2533, 2544.

Configuration 
Development 

409
439

Flight tests  437, 438, 439
Funding  105, 580
Future plans  1532
Ground tests  421-423, 519
Launch of the fifth Saturn 1  5
Launch pad  3
Payload capability  363, 01#§1J,
Stages

S-I (eight H-1 engines)  .16,. . 41_410,
S-IV (six RL10A-3 engines)   -ji); 693 111

Tabulated summary of fiscal year 1964 and 1965 microi.eteoroid ik- 4
auperiment 

\?'' 
25333

Tabulated summary of project facilities 4 :a i 1 928 ,Ig
Test flight 

4-:  5V
Use for Apollo project
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Page
Saturn I-B launch vehicle  79,

105, 106, 115, 121, 313, 409, 421-423, 431, 504, 505, 514, 515, 516,
517, 581, 605, 616, 617, 660, 689, 692, 693, 694, 695, 696, 729, 799,
844, 850, 858, 1018, 1140, 1460, 1477, 1532, 2073.

Appropriations and budget  581, 1477, 2090
Configuration  409
Flight tests  729, 850, 1018
Funding  105, 106, 660, 694
Future plans  1532
Ground tests  421-423, 519
Launch pad  473
Manned flight schedule  1018, 2073, 2090
Oribital payload gap between S-1B and Saturn V  313
Payload capability  504, 505, 765, 800
Production schedule  1018
Stages:

S-I (eight H-1 engines)  516, 689, 690
S-IV-B (one J-2 engine)  516, 517, 689, 691, 693, 697, 829, 2089

Saturn V launch vehicle  37,
41, 44, 65, 79, 83, 90, 95, 96, 106, 115, 120, 253, 255, 271, 313, 404,
410, 414, 425, 426, 431-433, 441, 500, 514, 515, 516, 517, 520, 582,
597, 599, 606, 616-618, 660, 671, 676, 696, 2073, 2090, 2514, 2516.

Appropriation and budget  1477
Checkout  431-433
Description  414
Funding  41, 42, 582, 666, 693, 697, 729, 842, 843

Marshall Space Flight Center  842, 843, 927
S-IC stage  37, 441, 697, 730
S-IT stage  37, 441, 730

Future plans  1532
Ground tests  520
Launch facilities  423
Launch schedule  441, 1018, 2073, 2090
Modifications  2516,2517, 2518
Orbital payload gap between Saturn V and S-1I3  313
Payload capability  4, 44, 313, 765, 768, 1427, 1822, 2802
Stages  288

S-1B  929
S-IT (five J-2 engines) (1 million pound thrust)   696, 730, 829
S-1V  1157-1166
S-IVB (one J-2 engine) (200,000-pound thrust)  37, 730, 829

Tabulated summary of projects costing over $50,000  926-929
Test stand  811
Testing  425, 2011
Thrust  441

Saturn VIII  1532
Future plans  1532

Saturn IX  1532
Future plans  1532

Saturn C-1B launch vehicle, use in flight testing SNAP-8  925
S-band maser amplifiers  335
S-band receivers  334
Scandianavian Committee for Satellite Telecommunications  27
SCAT-16, variable sweep configurations  2416, 2438
Schjeldahl, G. T  1326, 1403

Contract for Echo  1326, 1403
Sciaky Bros  906
Scientific and Technical Aerospace Reports (STAR)  2194-2196, 2220-2221
Scientific and Technical Information Division  2187, 2194-2196, 2219
Scientific and technical manpower  6, 12, 72-74
Scientific data (see also Data processing):

Dissemination  2164-2224
Handbook preparation  2192
Information centers  2167-2170, 2183, 2187-2189, 2195, 2200
Interagency cooperation  2164, 2165, 2187, 2200, 2201
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Page
Scientific satellites (see also specific name, e. g. Explorer)____ 65, 68, 78, 82, 87,

214, 220, 273, 321, 323, 331, 437, 704, 1595-1597, 1624, 2125, 2800
Avoidance of duplication, NASA/DOD programs  1595
Design duration  272
Fallout  1595-1597
Launch by DOD  1595, 1624
Spin stabilizers  214, 220
Test sites  2124-2126
Use in Saturn program  437

Scout, solid propellant launch vehicle  77,
78, 99, 107, 110, 111, 222-224, 236, 240, 1027, 1325, 1332, 1402,
1406, 1461, 1501, 1524, 1525, 1528, 1529, 1565, 1904, 1905, 1932,
1935, 2014, 2056, 2268, 2283.

Accomplishments 
Development of fourth-stage motor

Contract with Aerojet
Contract with Hercules Powder 
Contract with Ling-Temco-Vought

223
  223, 1932
  1325, 1402

1325
1325, 1402, 1528, 1905

Elimination third-stage central problem  223, 1932, 1933, 1935
Establishment of central control  223
Successful launch of five payloads  223, 1027

Contract with Minneapolis-Honeywell  1325, 1402
Delay to correct technical problems  1406
Delivery  1526
Description  1904
Development (table) 1501
Evaluation  1526, 1529
Funding (table)  1501
Grounding, temporary  1524
Launch from Wallops Island, Va  236
Launch schedule (table)  1501
Objectives  204, 1905
Payload capability  78, 223, 225, 1529, 2014
Performance  225, 1905
Reentry  2513, 2521
Reliability  224, 240, 1524, 1525, 1528
Scheduling  78, 225, 240
Techniques  224

Postponement of launch of Explorer-type satellite  239
Test flight  1525
Use in reentry experiments  99, 107, 108, 110
Used to launch Explorer XIX  1525, 1565
X-258 solid motor  222

149, 456, 559, 570, 809, 810, 829
  1724-1726

Seismometer  1419, 1423, 1424
Ranger experiment to determine Surveyor design  1423, 1424

Sensors_  275, 1634, 1736, 2498, 2591
Biomedical  2164, 2165, 2172, 2591
Digital  2498

275Flight test scheduling
Infrared
Temperature measurement_

SERT 1 (space electric rocket test)  290, 2372-2374, 2381, 2391-2394
Appropriations and budget  2391, 2393
Contract with RCA   2391
Cost  2391
Funding  111
Management by Lewis Research Center  2391
Scheduling  2391, 2392

SERT II  2392-2394
SERT III  2392-2394
Service module, lunar exploration  592, 681
Seychelles Island:

Tracking station   2030, 2031

  1634, 1736
295
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Page
Simulators and simulation 8, 109, 259, 260, 290, 302, 309,

622, 639, 643, 1031, 1033, 1979, 1989-1992, 2567, 2679-2681
Funding  1979

Small Business Administration  2168, 2180
Smithsonian Astrophysical Observatory__ 333, 1401, 1414, 2012, 2061, 2065, 2066

Contract for experiment on OA°  1401
SNAP (Systems for Nuclear Auxiliary Power)  258, 294, 2364,

2376 2377 2378 2383-2386 2391 2394
SNAP-8  258, 294, 2364, 2376, 2377, 2378, 2385, 2391, 2394

Advanced research and technology  2364
Appropriations and budget  2384, 2387, 2391
Contract with Aerojet-General Corp  2365
Development by AEC and Atomics International___ _ 258, 2364, 2377, 2391

Thirty-five-kilowatt, 10,000-hour life nuclear electric power
generation system  258, 294

Dimensions  2394
Facilities requirements  2378
Funding  2376, 2387, 2391
Potassium fuel elements  2376, 2377, 2394
Power conversion subsystem  258, 2365

Beginning date of operation  258, 2365
Progress  294, 2377
Reactor design by AEC  2377
Solar dynamic systems  258
Solar thermionic systems  258

SNAP-10A  2384
SNAP-50  2384-2386

Agreement between Air Force and AEC on development  2384, 2385
Power  2386

Socony Mobil Oil Co  2181, 2203, 2208
Solar cells (see also Space power)  29,

258, 259, 296, 297, 315, 1633, 1634, 2359, 2408-2410
Application  258, 259, 1633

Johnson Island nuclear tests  258
Problems from charged particle radiation  258, 292, 296, 1633
Progress  258

Competition with isotope-powered system  258
Conversion of solar to electrical energy  258
Duration  296
Damage from space nuclear radiation  1633, 2359
Lifetime increase  315, 1633
N-P type  259, 296, 297

296
P-N type  258, 296, 297
Protection against failure  1633
Reliability  12936
Temperature limit  

63 

Solar cycle   6, 1656
Solar dynamic system  258, 296, 2402

Comparison with nuclear-electric systems  296, 2402
Solar energy  258
Solar escape__..  19
Solar flares  7, 38, 65, 238, 272, 408, 1333, 1334,

1443, 1444, 1445, 1448, 1593, 1634, 1647, 1656, 1658, 2490, 2537
Hazards_ 
Prediction of occurrence 

38, 1334, 41134343

Sunspot cyclic prediction  1445
Ultraviolet radiation  1334
Warning system  1448
Worldwide warning service  1333
X-rays  1333

Solar gas  7
Solar physics  1349

Definition of subject matter  1349
Solar power (see also Space power)   258, 296
Solar probe  296

Orientation requirements 
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Solar radiation. (See Radiation (solar).)
Solar simulator 

Funding 
Solar system  18, 19, 198

Detection of life in  19
Origin  198

Solar thermionie systems  258, 296, 297
Description of conversion operation  297

Solar wind  7, 229, 238, 1652
Measurements made by MIT  229

Solid propellants. (See Propellants.)
Sonic boom  2440
Sounding rockets (see also specific names, e.g., Aerobee)___ 85, 1325, 1401, 1404,

1413, 1414, 1624, 1651, 1663, 1751, 1752, 1754, 2268, 2283
Funding  1413, 1414
Geophysical data collection  238, 1663
International cooperation  20, 27, 85
Meteorological:

Data acquisition
Flight schedule 
NASA coordination of program 

Progress  
Propellants 

South Africa  350, 2016, 2038, 2154
Southwest Research Institute  907, 908, 2184
Soviet Union. (See U.S.S.R.)
Space and Information Division, North American Aviation  1213-

1250, 1251, 1322
Space chemistry  1653
Space Craft, Inc  903
Space environment

Effects on terrestrial life forms 
Vehicular operation 

SERT I 
Stress factor 

Space experiments 
Advanced technological satellites 

Space exploration and utilization  6, 7, 8, 16, 17, 68, 78, 2296
Accomplishments  6
Detection by satellites of phenomena  7
Flight of Mariner II  7
Operational experience gained  8
Requirements of  17, 780
Significance  6
Unmanned missions, propulsion requirements  768

Space General Corp., El Monte, Calif  1613, 1638
Development of Lunar Walker    1613,2165,2172

Space medicine (see also Aerospace medicine)  109,
704-709, 715, 719, 721, 723, 725

Space Nuclear Propulsion Office  251, 745, 771, 2227, 2333
Administrative operations  2753
Appropriations and budget  2753
Personnel  745, 2742, 2753

Space power (see also Fuel cells; Solar cells; SNAP; Sunflower)  8,
111, 292, 683, 2311, 2410-2414

Chemical  292
Energy conversion process  292
Facilities  294, 295

Fabrication of non-flight-type components  295
Scheduling  294
Selection of cycle for flight-type system  295
Use of ground facilities for conversion subsystem tests  294

Funding  1, 111, 629
Isotopic  292, 294
Nuclear reactor systems  292, 2311
Solar  292, 296, 297

Page
1978,1979

1979

238
99,1752,1754

85
1663
2268

  7,68,78,237,238,253,271-273,290
68,78

271
290
271
219
219
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Applied mathematics 
Astrodynamics 
Critera for developing
Electrophysics 

Tabular summary of contracts -
Environmental conditions in space 
Fluid physics (tabular summary of contracts) 
Geodesy 
Manned, coordinating panel 
Physics 
Sun-Earth relations 

Space station, orbiting. (See Orbiting space station.)
Space stations  1140, 1147, 1640

Manned   1147, 1640
Cost of operation  1147

Unmanned  1640
Space Systems Division. (See Air Force Space Systems Division.)
Space suits   435, 436, 1028, 1641, 2464
Space Technology Laboratories, Inc  418,

902, 907, 1325, 1326, 1331, 1337, 1403, 1404, 1414, 1433, 1585
Contract for Centaur  1325, 1404
Contract for LEM descent engine for Apollo  418
Contract for Mariner C  1325, 1401
Contract for OGO  1701
Contract for Pioneer  1325
Contract for Ranger 1325
Contract for Relay  1325, 1326
Contract for Saturn-based systems   902
Contract for spin stabilizer study  1585
Contract for Surveyor  1325, 1401
Contract for Syncom  1403, 1404
Discovery of gold flakes in diodes  1403, 1404
Launch data for OGO  1414

Space weapons system  2827, 2828
Spacecraft technology (see also Apollo; FIRE project; Gemini; Mariner;

Mercury; Nimbus; Scout; Voyager)  8,
37, 198, 212, 220, 251, 253, 271, 290, 303, 325, 1430, 1431, 1432,
1441, 1446, 1454, 1550, 1575, 1576, 1631, 1978, 2509-2557.

Aerothermodynamics_  2510, 2511, 2518, 2519, 2545-2547, 2550
Appropriations and budget  2515, 2518, 2519, 2520, 2523, 2535
Commercial application  2167,2175,2177-2178
Description  253,2509
Description of typical launch mission  1587-1589
Design critera  2552
Development for future use  1198, 1631, 2509, 2510, 2539
Environmental factors  117, 2510, 2527, 2528, 2541
Flight experiments  2512, 2520, 2552, 2553
Fuel slosh problem  2549
Funding  2534, 2535
HL-10  2512
Lifting-body type  2518, 2520, 2534
M-2  2512
Objectives  2509, 2513, 2528, 2537, 2553-2557
Program  2538
Rogallo wing  2533, 2534
Satellite spacecraft design    220
Shell buckling_     2551

Space probe. (See specific projects, e.g., Ranger.) Page

Space Radiation Effects Laboratory  309
Appropriations and budget  309

For an addition, $1,876,000  309
Space Science Steering Committee  1345-1349

Membership  1346
Responsibilities   1346
Subcommittees  1346-1349

Space sciences (see also Office of Space Science and Applications)  6,
12, 65, 176-206, 242-245, 1364, 1780, 2641

2614, 2646, 2647, 2669, 2670
12

  243-245
2662-2664
  2645
18, 65, 176-186

2646
189-193

1364
1653-1655, 2662-2664

_186-189
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Spacecraft technology-Continued Page
Space vehicle systems  1, 8, 37,

107, 110, 1475, 1630, 1631, 2509, 2517-2519, 2527, 2548, 2550
Spin-stabilized system  1430, 1431, 1432
Sterilization  206, 1454, 1630, 1631, 1957, 1958
Testing  117, 396, 421, 425-430, 2527
Three-axis stabilized system  1430, 1431, 1432, 1441, 1446, 1585, 1586

Spacecraft tracking  2011
Specific impulse (see also Propellants; Propulsion; Rockets; Launch ve-

hicles  2316, 2349, 2369, 2379
Spaco, Inc  900, 901, 905
Spain  27
Sperry Farragut Co  903
Sperry Gyroscope Co  5, 96
Sperry Rand  902
Sputnik I (U.S.S.R.)  5, 30
Stabilization  219, 303, 2591, 2825

Satellite  219, 303
STADAN (space tracking and data acquisition network). (See Goddard
Space Flight Center.)

Stanford Research Institute, Palo Alto, Calif., technology utilization,
assisting evaluation effort  2184

Stanford University  1413, 1891, 1892
Facilities grants  1413

Stars and galaxies  200, 203
Chemical composition  200
Origin  200
Radioastronomy studies  206
Spectral observation  200
Ultraviolet and infrared wavelength observation   200

Starfish test  1624
State University of Iowa  1413

Facilities grants  1413
Stauffer Chemical Co  905
STID. (See Scientific and Technical Information Division.)
Storability of propellants. (See Propellants.)
Stratoscope II   202, 203,

Equipment failure 
Flight_ 
High resolution photography of stars and galaxies 

Suitland, Md 

206
199
199
203
29

Sun  18, 19, 78, 237, 1443, 1587, 1634, 1636,1658
Magnetic fields_ 238
Reflection by earth 1978
Relationship to earth  237, 238, 1636, 1651
Short-term fluctuations 1658

Sunflower, solar auxiliary power system (see also Space power) _ _ _ 2362,2363,2402
Sunspots  1656, 1657,1658
Sun shipbuilding 901
Superconductivity  2638,2639,2662
Supersonic transport (see also SCAT)  2415, 2435, 2441,2541,2829

1963 conference at Langley Research Center 2436
Configurations and design 2415,2435
Current research 2415
Engine 2507
Evaluation 2438,2506
Facilities 2015
Fail-safe fuselage 2508
Fatigue research. (See Titanium.)
Funding   2430,2431,2454
NASA responsibility  2435,2506,2508
Noise 2508
Performance projection 2436, 2437
Production retardation factors 2416, 2507
Purchase 2508
Radiation problem 2507, 2508
Speeds 2507
Thermal stress 2439, 2507
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Page

Supporting Research and Technology (see also Astronomy; Geophysics;
Research and development)  682,

683, 1456, 1669-1673, 1735-1739, 1783-1796, 1816, 1817, 1860,
1861, 1881-1884, 2048-2050.

Appropriations and budget  1816, 1817, 1841, 1842, 1881-1884
Costs  1841, 1842
Current tasks  1669-1673, 1783, 1784
Funding  1476

Surveyor project  116,
198, 223, 224, 240, 249, 281, 322, 333, 334, 501, 624, 680, 686,
1325, 1334, 1335, 1336, 1401, 1403, 1414, 1419, 1420, 1422, 1423,
1425, 1429, 1430, 1514, 1565, 1576, 1602, 1731, 1732, 1800-1806,
1818, 1822, 1826, 1827, 1832, 1833, 1834, 1923, 1924, 2014, 2105,
2283, 2527, 2802.

Appropriations and budget  1435, 1515, 1818, 1827, 1923, 2022
Camera  1834
Capability  224
Contract with Hughes for spacecraft  1325, 1401, 1403
Contract with Space Technology Laboratories, Inc. for thrust chamber
assembly  1325, 1401, 1403

Cooperation with orbiter  1804, 1806
Costs  1833
Data acquisition  1419
Experiments  1516, 1518, 1576, 1826, 1827, 1834
Flight schedule  198, 224, 1826, 1827, 2014, 2105
Funding  1414, 1818

1804
  1424, 1429, 1534, 1535, 1567, 1578

1534, 1535
1518, 1567

Instrumentation 
Lander

Experiments 
Payloads 
Venus (Mars mission). (See Mariner B.)

Launch 
Lunar exploration

Landing
Orbiting 

Mission 
Modification cost
Payload

Cost of reducing
Photography
Reprograming
Scheduling
Spacecraft

1800
  1579, 1801, 1802
  1579, 1802

1802
1800
1516

  1334, 1335, 1430, 1806, 1822, 1832
1822

  1578, 1579
1731, 1732

  1419, 1420, 1422, 1423
  1800, 1802

Subsystems
Testing 
Trajectory
Use in Atlas Centaur 
Use of orbiter 
Use of solid propulsion systems

Sweden
Communications satellite 

Svachronous meteorological satellites
='Description 

Syncom, active communications satellite
62, 99, 110, 215, 217, 281,
1458, 1520, 1535, 1638, 1733, 1775, 1776, 1851,
2283.

Appropriations and budget 

1802-1804
240

  333, 334, 1591
1602
1591
281

  24,27
27

  1735, 1736
1735

  7, 9, 27,
333, 1326, 1403, 1404, 1406, 1457,

1856, 1865-1872,

1458, 1733
Comparative research and development  1856
Contract with Hughes Aircraft Co  1376, 1404
Contract with Space Technology Laboratories, Inc   1403, 1404
Costs  1535, 1856
Data reduction and analysis  7
Estimated cost  1457
Flight record   62, 99
Funding  1456, 1520, 1851
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Syncom, active communications satellite-Continued Page
Ground stations  333, 1775, 1776, 2016
Guidance  7, 2037
Launch and performance  7, 217

DOD assistance  215
Mission control  2024
Orbit  7, 217, 224
Payloads   224
Tracking and data acquisition, range and range rate system  2037
Use of solid propulsion systems  2283
USN S Kingsport  1638

Syncom I  2, 5, 237, 333
Accomplishments  237

Syncom II  99, 215-217, 237, 322, 333
Synoptic Survey  1439

Syncom III  219
Scheduling   219

Syncom D  1850, 1851
Costs   1850, 1851
Scheduling  1850, 1851
Spacecraft  1850, 1851

Systems engineering  109, 120, 220, 288, 294-296, 322, 408, 409, 590, 686
Apollo project  408, 409
Launch  217
Long-range studies  234-296
Reliability  295
Testing equipment  295
Vernier thrust motors  322

Systems engineering laboratories  903

T
Target dates moon landing  9, 10, 11, 12, 14, 34, 46, 81, 82, 2295

Impossibility of maintenance  9
Slippage  10, 36, 37, 81, 82, 2295

Technical Committee on Communications Satellites (TCCS)  215, 1359
Technology utilization and policy planning. (See Office of Technology

Utilization and Policy Planning.)
Telecomputing services  901, 904, 907, 908
Teledyne Systems Corp  907

215,22°3271

Telemetry  29, 321, 324, 330, 567, 1337, 1339,2011, 2014, 2017
Components development 2011
Digital coding 330
Equipment 29
Meteorological satellites 2014
Pulse code modulation (PCM) 1337

Use in orbiting laboratories 1337
Space vehicle communications 2017

Telescope 198-199, 202
Use for earth-based observations 198, 199
Use for sky surveys 202

Television  9, 216, 1737, 1746, 1748, 1834, 1835, 2039
Day-night 1737, 1746, 1748
Picture transmission from synchronous attitude 1834, 1835
Ranger failure 2039
Satellite borne 216

Telstar (A.T. & T.), active communications satellite
27, 216, 333, 1406-1407, 1457, 1536, 1774,

9,
1856, 1859, 2828

A.T. & T. sponsorship  27, 1859
Costs 1856

Comparative research and development 1856
Funding by A.T. & T 1457, 1536
Reimbursement of funds from A.T. & T. to NASA 1774, 1859

Telstar I 7, 63
Reactivated 

99,Telstar II 
Accomplishments  237
Launch of  215
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Page
Texas Gas Transmission Corp  2181
Texas Instruments, Inc  1325, 1401

Contract of Mariner C  1325, 1401
Texas Woman's University  230

Measurements of calcium loss  230
TFX fighter (see also F-111)  2296
Thiokol Chemical Corp  904, 909, 1832, 2252, 2263

Contract for 260-inch-diameter solid propellant motor  2252
Contract for Surveyor retrorocket  1832
Contract of liquid fuel research  2263
Reaction Motors Division  1832

Vernier propulsion system  1832
Thor launch vehicle  765, 1151

Payload  765
Thor-Agena launch vehicle  222, 224, 414, 1503, 1524, 1909-1912

Booster  222
Contractors  1909
Description  1909
Objectives  1912
Performance  222
Reliability  1524
Solid rocket motors  222
Table  1503
Thrust  222, 414, 1910
Use to launch Alouette  1911
Use to launch OGO  224

Thor-Delta launch vehicle  90
Modules  291

Three-kilowatt  291
Nine-kilowatt  291
Twenty-seven-kilowatt  291
Thirty-kilowatt  291

Thrusters   779, 780
Development program  257, 291
Future programs  257
Reliability  1524
Simulators  257, 288, 290, 291
Use in attitude and orbit control  257, 290
Use of SERT 1  290

Thumba  21, 22-24
International sounding rocket range   20, 22-24

Tiros meteorological satellite  7, 63,
90, 106, 209, 214, 224, 305, 334, 629, 1326, 1357, 1402, 1404,
1432, 1433, 1478, 1479, 1520, 1521, 1639, 1733, 1739-1746 1755

Accomplishments   209, 1739-1744
Appropriations and budget   1478
Camera system  209, 1432-1433

Coverage of storm development  209, 211
Cloud cover data  214, 305
Contract with Allied Research  1326, 1402
Contract with RCA  1326, 1402, 1404
Data coverage limitations  7
Funding  1755
Future plans  1746
Infrared radiometer  209
Mission control  2024
Modifications  1520, 1521
Objectives, fiscal year 1965  1744, 1745
Operational support of Weather Bureau  305
Orbit, eccentric  214
Payload  224
Weather data  7, 305

Tiros I  106, 107, 1745
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Tiros VII 99, 211, 237, 1407, 1744

Data acquisition and transmission 211
Hurricanes and tropical storms 237
Launch 211, 237
Status 211
Support of weather forecasts 237

Tiros VIII 
Data acquisition and transmission 

20, 24, 99, 211, 214,237, 1407
211

APT subsystem 20, 24, 214
Hurricanes and tropical storms 237
Launch  211, 237
Support of weather forecasts 237

Titan programs  121, 588, 591, 682,1167-1208
Titan I launch vehicle 1203, 1529

Payload 1529
Titan II launch vehicle 576, 627, 995, 1203, 1821

Adaptation for Gemini project 1199-1201, 1205,1206-1208
Cost effectiveness  
Funding 576, 634,1207-1208
Payload 1204
Propellants 1203
Scheduling 1206-1208

Titan III launch vehicle 82, 1140, 1203, 1460, 1821, 2252
Assembly and checkout 1180-1183
Contracting and procurement 1169-1170,1188-1193
Cost effectiveness 1185-1186, 1196
Description 1174-1180
Growth potential 1187-1188
Launch facilities 1180-1183,1205-1206
Management 1169-1172,1188-1194
Payload capability. 1183-1186
Performance 1172
Personnel 1172, 1205
Reliability 1194,1196, 1205
Scheduling 1194-1196, 1205
Transportation 1206

Titanium alloys 266,274, 2438
Stress effects 266, 2438
Use in aircraft construction 266, 2438

Tracking and data acquisition (see also Antennas; Apollo; Deep space net-
work; Gemini; Mercury; NASA Office of Tracking and Data Acquisition;
Orbiter, Ranger, Surveyor, Tracking ships  8, 21, 65, 111, 324-329,

331, 333-335, 408, 564-567, 588, 629, 1638, 2009-2161
Appropriations and budget  111,

2010-2016, 2019-2020, 2022, 2026, 2032, 2035, 2139-2161
Comparative tables 1963-64-65  2021

Command control  65
Communications blackout  342
Control facilities  324, 2031, 2035, 2061, 2112-2113
Costs  111, 2151
Data processing  477, 1638, 2012, 2015, 2019, 2025-2026, 2030
Data reduction  2012, 2024
Deep-space network  21, 408
DOD. (See Tracking ships.)
DOD/NASA cooperation  2028
Facilities construction  324, 2031, 2035

Cape Kennedy  324, 2139, 2140, 2141, 2143
Carnavon, Australia  2035
DOD station  324, 2144
Northwest Pacific  324, 2141-2144

Facilities modification  2035
Funding  2010 2015-2019, 2031, 2052
Ground-to-spacecraft-to-ground communication:

Alaskan facility  21, 321
Ground support stations  2014
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Improvements  2040
International cooperation  323, 330
Laser  2045
L-band receivers  2046, 2104
Manned space flight network  21, 342, 476, 477, 687, 2104

Apollo modification  2017
Expansion of net work capability  8
Funding  2017, 2018
Gemini support  2017
Ground facilities   408
Mercury project  2024, 2057
Minitrack  65, 330, 408, 2016

Missions  2021-2022, 2105
Networks  8, 65, 111, 333-335, 564-567

Configuration  330
Data points collected  329
History  329
Improvement program  330
Number of launches  329-330
Optical  333, 2061, 2065-2066
S-band receivers  334, 2046, 2093, 2098, 2104, 2106
S-band maser amplifiers  335, 2045, 2093, 2098
Usable duration  329

Reprograming  343
Satellite network_ _ 350, 2012, 2013, 2052-2055, 2057, 2059-2062, 2076-2078

Appropriations and budget  2063
Budgeted for 1965, $15.9 million  2016
Comparative table  2060-2062

Capabilities  2016
Funding  2063, 2076
Operational costs  111, 2060-2062, 2064, 2076-2078
Operations  2052-2055, 2057, 2059, 2063, 2064, 2076-2078

Reprograming  2063, 2064
Research and technology  2031, 2032, 2037, 2038, 2045, 2057
Ships  65
STADAN (space tracking and data acquisition). (See Goddard

Space Flight Center.)
Stations  27, 65, 2027, 2028, 2029
Support systems:

Telemetry  331, 2011, 2013, 2021, 2022, 2082-2087, 2092, 2093
Tracking ships  65,

335, 337, 477, 2029, 2065, 2087, 2090-2092, 2094
VHF capabilities  331, 2046

Transmission  2045
Use in lunar flight  341

Tracking ships  61, 335, 337,
341, 342, 477, 484, 565, 639, 641, 2056, 2065, 2087, 2094-2101

Apollo project  65, 341, 342, 1046, 1047, 2090-2092, 2094
Discussion of duplication and DOD-NASA cooperation on ship
requirements  477, 1046, 1047, 2094-2101

Funding  343, 477
Interagency cooperation  477, 484, 2094-2101
Instrumentation  342, 2089-2092, 2094
Military Sea Transportation Service (MSTS)  484
Purpose during reentry phase  342

Trajectory   408, 628, 685, 1838, 2638
Distance from sun  1838

Trans-Sonic, Inc  906, 909
Trans-World Airways  669
Transit, navigational satellite  1592
Translation program  2201
Tungsten  257, 285, 287, 295, 315
Turboelectric field  295
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Unalaska, Alaska  2060Unified S-band system  337, 338

Diplexer  338
Dual receivers  338
Encoder  338
Incorporation of voice link telemetry and command link  337
Preamplifier  338
Replacement for S-band radar  337
Requirement of 30-foot antenna  337
Transmitter  338

Union Carbide Corp  2203
Stellite Division  2181, 2204, 2207, 2210

Unitec Corp., Timonium, Md  903
United Aircraft Corp  899, 900, 903, 906, 909, 1641

RL-10 engine  899
United Kingdom    6, 20, 21, 24, 27, 29, 225, 239, 1641, 2060

APT subsystems  24
Cooperative satellite programs  6, 20, 21, 29, 225, 1641

Postponement of No. 2 satellite  239
United Nations  24, 44

Committee on Peaceful Uses of Outer Space  24
Sponsorship of Thumba range  24

Universe  7, 18, 200, 203, 237, 238, 1651
Intergalactic space  7
Origin  7
Development  7
Generation relationship to elements, stars, galaxies  200
Nature  200, 203, 237, 238, 1651

University Explorer satellites  1677, 1679
University programs  1,

8, 9, 21, 27, 32, 88, 89, 220, 225, 231, 236, 240-242, 246-248
264, 603, 1408-1413, 1428, 1509, 1510, 1614-1621, 1649, 1650,
1885-1891, 1893-1900, 2166, 2168-2170, 2685, 2818.

Accomplishments  226, 240
Aerospace research applications centers   2169-2170
Cooperation with NASA  226, 236, 1619-1621, 1665, 1894
Coordination between NASA and commissioners of education  247
Funding  284, 2166
Goals  220, 1428
Grants  226, 240-241, 1410-1412, 1886-1900

Facility grants  226, 229, 246, 248
Justification  1895-9100
Research grants and contracts  110, 226, 240, 241, 683, 1886, 1894
Training grants  226

Graduate training program  21, 226, 248
Interagency cooperation  229
Multidisciplinary participation with industry  2168-2170
Multidisciplinary space research investigation  225, 229
Predoctoral training program  21, 226, 248

Stipends for  284
Progress  1649, 1650
Research  1889, 1894, 1895
Selection of students   226
Selection of universities  230, 1413
Sustaining programs  1, 225-231, 240-242, 1408

Appropriations and budget _   1885
Costs  242, 1408
Facilities   225, 1411-1413, 1889-1891, 2615

Table  1413, 1891
Funding..1, 240, 1408-1413
Future use    230, 231
Geographic distribution of activities  241
Grants  1410-1412
Justification_   1895-1900
Objectives   225, 241
Reprograming table    1509, 1510
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University programs-Continued
Sustaining programs-Continued Page

Research   1889, 1894, 1895
Significance to space-related activities in universities  225
Support of NASA program  225
Training  225, 241, 1890-1893

Table  1891-1893
University/NASA relationships  225-231

Unmanned space flight program (see also Mariner; Planetary flight;
Surveyor; Voyager)   217, 219, 2247
Advance propellants testing   2247
Scheduling  219
Status_  217

Unmanned Spacecraft Panel, responsibilities  215
U.S. Air Force. (See Air Force, U.S.)
U.S.S.R. (see also Sputnik; Vostok)  5,

10, 14, 16, 18, 29, 30, 40, 41, 44, 45, 219, 1407, 1442, 1454, 1455,
1580, 1723, 1767, 2478-2481, 2817, 2827, 2828, 2832, 2838.

Academy of Sciences  30
Communication link with United States  29
Communication satellites  29
Comparison with United States in research progress  5, 10,

29, 40, 41, 1407, 1448, 1449, 1454, 1455, 1767 2478-2481 2838
Competition in space  16, 18, 29, 44, 45, 1407, 1455, 1723
Cooperation in space  14, 29, 219, 231, 2817
Cuba in tracking system  2832
Geophysical satellites  1723
Journal on space science activities   1407, 1723
Meteorological satellite program  29, 44, 1407
Military space program   2827, 2828
Unmanned lunar effort  1407, 1442, 1580

Compared with United States  1407, 1580

V
Vacaville Medical Facility, California  1643
Valve technology  2179
Van Allen radiation belt  6, 297, 1593, 1633, 1634, 1647

Confirmation of existence of  6
Effect on N/P-type solar cell  297
Effect on satellite communication systems  1647

Varian Associates, Beverly, Mass  904
Vega, termination  1530
Venus (planet) (see also Mariner; Planetary flight; Voyager)   7, 9,

33, 63, 198, 238, 322, 1839, 2014
Atmosphere temperature  198
Flyby  591, 610
Investigation of properties  198
Landing  610
Magnetic field  7, 198
Measurements  9
Observations of   7, 9, 238
Planetary expedition  1839
Surface temperature of radiation  7

Vernier firing to bring Syncom II to synchronous orbit  322
Thrust motors  322

Vertical assembly building (VAB)  476, 828-830
VGH (velocity, acceleration, altitude) data collection program  2453
Virginia Associated Research Center (VARC)  2685
Virginia Polytechnic Institute  2685
Virginia, University of  2685
Vitro Corp. of America, Fort Walton Beach, Fla  900
Vostock spacecraft  5
Voyager project  199, 1453

Feasibility studies  199, 1453
V-1 rocket  33, 2260
V-2 rocket   17, 2260
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V/STOL aircraft (see also Helicopters)  108, 109,

252, 253, 269, 271, 1480, 2248, 2418, 2419, 2447, 2450-2452
Appropriations and budget  1480
British development  2419
Commercial uses  2447
Control information  253, 2248
Coordination with Air Force  2418, 2419
Flight tests  253, 2450
Military uses  2447
Propulsion research  2450, 2452
Rotor  2448
Stability information  253, 2448
Use of turbojets    2418, 2449

Wallops Station, Wallops Island, Va  2, 21, 24, 223, 232-234, 236,
251, 333, 1998, 1999, 2002, 2003, 2014, 2018, 2109, 2135-2138

Comparison with John F. Kennedy Space Center  1999
Description  233, 1998
Facility needs  2, 2002, 2003, 2109, 2135-2138
Funding  2018
Launch technique training for foreign nations  234
Objectives  234
Personnel  234, 2137, 2138

Responsibility for  2014
Protection of launch site  2002
Research and development   234

Appropriations and budget  2018
Responsibility for  234

Scientific experiments  234, 2014
Responsibility for  234

Scout  236
Site  233
Sounding rocket launchings  21, 236
Space position and velocity  234

Responsibility for  234
Tracking and data acquisition  234

Responsibility for  234
Use in support of Tiros meteorological program  333

Wayne State University  2169, 2183, 2217
Weather Bureau (U.S.) (see also Interagency cooperation: Meteorological

satellites; Nimbus; Tiros)  7, 44, 208, 214, 1350-1353,
1358, 1755, 1757, 1758, 1759, 1766, 2041, 2042, 2073, 2074

Appropriations and budget  2073
Funding  1351-1352
Meteorological satellites  7, 44, 208, 2042
Reprograming  1759
Reported breakdown  1350-1351

Cooperation with NASA  7,
65, 208, 237, 1350-1353, 1754, 1755, 1757, 1758, 1766, 2042, 2073

Interim operational meteorological satellite system  1352,
1353, 1754, 1755, 1766, 2073

Use of Tiros  1766, 2073
Nimbus agreement  65,237,1351,2042
Release of information  1358

Elimination of meteorology from synchronous satellite program  2041
Funding of joint NASA/Weather Bureau programs  1352, 1353
Funding of Tiros  214, 2073
Reimbursements to NASA   2073, 2074

Weather Bureau (U.S.S.R.)  29
Weightlessness  206, 308, 309, 1639, 1940, 1944, 1947, 2468
Western Operations Office  817, 1970, 1971
Western Pacific  342
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Westinghouse Electric Corp   669, 774,

775, 905, 909, 1668, 2181, 2183, 2189, 2204, 2214, 2313, 2314, 2326
Astro Nuclear Laboratory  774, 775
TV image tubes  1668
Tests of reactors  2313, 2314, 2326

"Wheel" Tiros  214
Whirlpool Corp., research on psychrophilic bacteria  1638
White Sands Missile Range, White Sands, N. Mex   24, 144,

350, 414, 418, 428, 462, 466, 550-554, 677, 1225, 1491, 2062, 2072
Appropriations and budget  1491
Command and Service Module Test Facility  414, 462, 466, 1225
Description  1491

Wilson, Fla  656
Wind tunnels  17, 253, 254, 259, 309, 1014, 2417, 2450, 2677, 2729

HL-10 lifting body  254
Importance to technical program  259, 309
Use in testing hypersonic configuration  253, 2417, 2450

Winkfield, England  350
Wisconsin University  1401, 1413, 1414

Contract for OA° experiments  1401
Facility grants  1413

Wolf Trap (life detector)  1954, 1956, 1957
Woomera (Australia) Deep Space Tracking Station  323,

334, 350, 2013, 2060, 2063
World War I  17
World War II  17
Wright-Patterson Air Force Base, Dayton, Ohio  1490, 2682

Appropriations and budget   1490
Description  1490

Wyle Laboratory  901-903, 907

X

X-15 research airplane  200, 203, 252, 268, 308, 320, 342, 1476, 1636,
2015, 2416, 2417, 2419, 2422, 2442, 2457, 2458, 2566, 2567

Changes   2417, 2442
Cockpit instrumentation  2566
Cost  2457, 2458
Date for commercial use  1636
History  2419, 2422
Modification  252
Photography  200, 203

Ultraviolet photographs of Orion  203
Purpose  253
Speed and altitude record  252, 2416, 2417
Test of spectrometer in flight  307, 308

X-20 (Dyna-Soar)  624, 710, 711, 713, 2154, 2157, 2522, 2503
Agreement between NASA and Air Force  2522
Funding  2522
Possible applications   2522, 2523

X-258 solid motor   222
Third stage   222
Fourth stage • cote*.   222

X C-142A (Voueht) airplane   2419, 2449
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