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Appropriations and budget-Continued Page
Budgetary analysis, fiscal year 1978-80 4, 5, 12-14, 25-33, 890, 891, 907
"Constant level" budget  955
DOD space budget/comparison, fiscal year 1979-80  1755

Federal budget/NASA budget fiscal year 1961-80 percentage/chart  956
Foreign competition/impact  1650, 1651
Inflation considerations  902-904, 960
OAST budget cuts/impact  1497-1502
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Presidential policy/impact  916, 917, 924-928
Projections   913-917, 958

APSI. (See Advanced Propulsion Systems Integration program.)
• APTS. (See Applications Pilot Tests.)

Arab Telecommunications Union  1644, 1659
ARC. (See Ames Research Center and Appalachian Regional Commission.)
Argentina   271, 661, 852, 1658
Argon   19, 1176

• Argonne National Laboratory  1631
Ariane ( launch vehicle)  1017-1019, 1645, 1649, 1654, 1663, 1668
Armstrong, General:

General testimony:
Space Shuttle

DOD payload specialists  1850
Arizona   1198, 1403, 1406, 1409
Army Aviation Research and Development Command ( AURADCOM) ____ 685
Army, Department of ( USA) :

Aeronautical R. & D 1741-1743
Antenna technology/interest  1026
Cooperation with Developmental Science, Inc.:

Astroplane design concept  1756
Cooperation with FAA/NASA :

Rotoreraft   214
Cooperation with NASA:

Facilities services  592, 609, 610, 612, 678, 685, 779
Personnel exchange  1752
Rotor System Research Aircraft  850, 1517, 1542, 1751
Rotorcraft technology  220, 949
Tilt Rotor Research Aircraft  224, 225, 850, 1489, 1517, 1540, 1751

Cooperation with USN/NASA :
Advancing blade concept aircraft  1741

Army Research and Technology Laboratories, Moffett Field, Calif 678, 685
Arnold Engineering Development Center, Tullahoma, Tenn  1750
ARS. (See Automatic Records Systems.)
ASAE. ( See American Society for Aerospace Education.)
ASAP. (See Aerospace Safety Advisory Panel.)
ASAT. (See Anti-satellite.)
Ascension Island tracking station  256, 1261, 1287
ASCS. (See Agricultural Stabilization and Conservation Service.)
Ashahi Publishing Co  1616
ASPS. (See Annular Suspension Pointing System.)
ASRS. (See Aviation Safety Reporting System.)
Assembly of Engineering, NRC  1050, 1103
"Assessment of Space Transportation Systems: 1980-2000" (AIAA report) _ 1454,

1462, 1463
ASTF. ( See Aeropropulsion Systems Test Facility.)
A STP. (See Apollo-Soyuz Test ( Project ).)

• Astronauts   863, 864, 910, 1717, 1752
"Assessment of Space Transportation System: 1980-2000" ( AIAA report) 1454,
Astronomy (see also Radio astronomy, and Ultraviolet astronomy)  1414
Astrophysics programs, OSS  1217-1220
Astroplane   1756
ASVT. (See Application Systems Verification and Transfer.)
A SW. ( See Anti-Submarine Warfare aircraft.)
ATC. (See Air Traffic Control.)
ATD. (See Advanced Technological Development.)
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Atmosphere Explorers. (See AE.)
Atmospheric Cloud Physics Laboratory (ACPL)  21,

149, 158, 159, 169, 594, 600, 1331
Atmospheric Lidar System  721
Atmospheric Trace Molecules Observed by Spectroscopy ( ATMOS ) ____ 158, 159
Atomic Energy Commission (AEC)  1157
ATS (Applications Technology Satellite)  647
ATS-1   134, 179, 184, 256, 1387
ATS-3   134, 179, 184, 256
AT S-5   256
ATS-6   134, 179, 183, 184, 256, 1352, 1387, 1388
Augmentor Wing Jet STOL Research Aircraft  217
AURADCOM. (See Army Aviation Research and Development Command.)
Australia:

Balloon launch site  661
Cooperation with India/U.S. :

Agricultural experiments  146
Cooperation with U.S.:

Balloon program  1415
LANDSAT ground station  852, 1643, 1658

Deep Space Network tracking station location  781
Optical telescope location  1198
Ozone monitoring  1396
Sounding rocket launch  107
Tectonic plate motion monitoring  144

Austria   1652
Automatic Environmental Surface Observation Platforms (AESOPS)   1408
Automatic Records System (ARS )  655

ATE. (See Aeroelasticity of Turbine Engines.)
ATEGG. (See Advanced Turbine Engine Gas Generator.)
Atkins, Dr. M. C.:

General testimony:
Department of Defense: Page

Global Positioning System 1688, 1690
Large deployable space antenna  1704
NAVSTAR civil applications  1710
Shuttle thrust augmentation systems 1711, 1847
Space Shuttle launches 1678-1681

Information requested by:
Schmitt, Senator Harrison H.:

Space Shuttle operating command decision  1685, 1686
Atkinson, Richard C.
Atkinson, Richard C.:

Letters to:
Cannon, Senator Howard W.:

NSF-NASA lunar sample analysis program review  1183, 1184
Stevenson, Senator Adlai B.:

NSF-NASA lunar sample analysis review  1183, 1184
NSF space activities  1414-1416

Atlantic Ocean  743, 849, 908
Atlantis. (See Orbiter 104.)
Atlantis (ship)  908
Atlas (launch vehicle)  1750
Atlas Centaur (launch vehicle) :

Description   78
Launches  88, 742, 845, 847, 1074, 1261
Phase-out   1264
Space Shuttle backup  1017-1019,1056
SSUS support  54, 58

Atlas E/F (launch vehicle)  1750
Atlas-F (launch vehicle)  80, 845, 1024, 1025, 1074, 1735
ATM. (See Apollo Telescope Mount.)
ATMOS. (See Atmospheric Trace Molecules Observed by Spectroscopy.)
Atmosphere (see also Mesosphere, Stratosphere, and Troposphere)  1202,

1203, 1601, 1633
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Automobiles   1492, 1493, 1525, 1558, 1585-1593, 1622, 1623, 1628
AV-8B aircraft  1696, 1743, 1747

AVHRR ( See Advanced Very High Resolution Radiometer)
Aviation industry  1452, 1459, 1460, 1563
Aviation Safety Reporting System (ASRS )  216, 1504

Avionics:
AIAA :

Opinion   1461

Recommendations 
Emphasis  1488, 1735, 1743, 1744

General aviation application  1516

LaRC research  718, 724

Research objectives  200, 201, 212, 213, 1571

Space Shuttle applications  1145, 1146, 1505

Avionics Development Laboratory (ADL), Downey, Calif  38

• AWACS (Airborne Warning and Control System). (See E-3A Airborne
Warning and Control System.)

AWTSS. (See All Weather Tactical Strike System.)
AXAF (Advanced X-ray Astronomy Facility)  103, 600, 1169, 1217, 1218

1453

B-1 bomber aircraft  1710, 1711
B-52 carrier aircraft  295, 296, 331
Backscatter Ultraviolet Spectrophotometer (BUV )  1397, 1399

Ballistic missile system  1750
Balloon program, OSS  109, 110, 165, 166, 260, 637, 659, 1415
Balloons   165, 659, 661
Baltimore County, Md  1198
Bangladesh   1307
Bangor, Me  256
Barfield, Howard P.:

General testimony:
Department of Defense:

Shuttle thrust augmentation program  1711
"Basic Agreement Between U.S. Department of Commerce and the

National Aeronautics and Space Administration Concerning Operational
Environmental Satellite Systems of the Department of Commerce"__.  1384

Baton Rouge, La  864
Batteries   1651, 1652
Battery technology  237, 745, 1370, 1593, 1597, 1611, 1612, 1631, 1734
Beattie, Don:

General testimony:
Energy programs, DOE/NASA :

Hydrogen production technology  1626
Nuclear waste disposal in space  1605, 1606
Solar Power Satellite  1599.
Solar residential heating and cooling systems  1623
Stirling engine and. gas turbine development  1622

Belgium  1716, 1736, 1746
Bell Helicopter Co 1144, 1489
"Bent pipe" technology 261, 272, 1263, 1289, 1294
Bermuda  1393
Bermuda tracking station 256, 1286
Bettcher Manufacturing Co  1360
Bioengineering 1355, 1358, 1369, 1370
Biological Satellite Program, U.S./U.S.S.R  124
Biology. (See Planetary biology, and Space biology.)
Biomedical research and development:

Bone demineralization  1232
Brain damage studies  1204
Cardiovascular studies  1231
Eye disease studies  742
Heavy ion effects  1633
Life sciences program activities 123-127
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Biomedical research and development-Continued
Space motion sickness 

Page
683

U.S.S.R./U.S. cooperation 875, 888,1643,1649, 1650
Weightless effects/chart 1231-1233

Black hole ( see also Cygnus X-1) 1166, 1167,1209,1214, 1215
BLM. (See Bureau of Land Management.)
Block Island R I 1595, 1630
Block 5 D satellite 1398, 1399, 1716,1719,1730, 1751
Block 6 satellite 1719
130-105 helicopter 1741
Boeing Co  1022, 1023, 1144, 1487, 1489, 1517, 1542,1576,1598, 1630
Boeing Commercial Airplane Co 225
Boeing 727 aircraft 223,1513, 1514
Boeing 737 aircraft 223,1496, 1514
Boeing 747 aircraft 37, 1486
Boeing 767 aircraft 211
Bok Globule 109
Bonneville Power Administration 1408
Booz-Allen Applied Research, Inc 1566
Boron/aluminum composites 229
Bottoming cycle system 1586-1593
Bowie State College 971
Brazil  271, 661, 852, 1643,1645,1658, 1663
British Science Research Council, SRC 850
Broadcasting Satellite for Experimental Purposes. (See B SE.)
Brooklyn, N.Y 864
BSE (Broadcasting Satellite for Experimental Purposes) 856
Building Research Advisory Board, NAS 513
Bunton, George S.:

Letter to:
Stevenson, Senator Adlai E.:

NOAA space activities 1383-1400
Prepared statement 1383-1400

NOAA space activities 1383-1400
EDIS support 1387, 1388
ERL support 1388
International projects 1389, 1390
NESS program highlights 1383, 1384
NMI'S support 1389
NOS support 1388, 1389
NW S support 1386
Operational environmental satellite programs 1384-1386
Ozone monitoring 1396-1400
Resources obligations 1393-1396
Supporting NASA R&D 1390-1393

Bureau of Census, DOC 136, 147
Bureau of Land Management (BLM) , DOT 136,

147, 549, 1389, 1400, 1401,1402,1406,1408
Bureau of Mines, DOT 1302,1401,1402,1404
Bureau of Reclamation, DOT 1401,1402,1407
BUV. (See Backscatter Ultraviolet Spectrophotometer.)

C
C-5A aircraft 1745
C-130 aircraft 549
C-141 aircraft 109, 681, 686,1491,1523,1745
C-141A (Kuiper Airborne Observatory) 87,109
CalComp Disc secondary storage system 614
California  136, 147,781,1358,1382
California Institute of Technology (CIT) 779,1203,1204
California, University of 962, 1232,1399,1404,1407
Calio, Dr. Anthony J.:

General testimony:
Earth resources observations:

Applied research and data analysis 
Geodynamics  

1301,1302,1304
1302
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Cab, Dr. Anthony J.-Continued
General testimony-Continued

Space and terrestrial applications, OSTA : Page

Applications Data Service 1304,1305, 1310, 1321, 1322
Budget request, fiscal year 1980   1301
Communications systems 1305, 1306, 1310
Environmental observations  1303
Interagency satellite programs 1313, 1314
Large deployable communications antenna  1321
Materials processing in space 1305, 1320
Multispectral resources sampler  1314, 1315
National Oceanic Satellite System  1315
NOAA/NASA relationship 1308, 1309
Objectives and overview 1300, 1301
Oil spill monitoring  1319
Operational remote sensing system  1306, 1307, 1309
Radio spectrum utilization  1312, 1313
Remote sensing budget justification  1306
SEASAT  1303, 1304, 1310
Shuttle payload development  1311, 1312
Spacelab payloads integration  1304
TDRSS lease arrangements  1310, 1311
Technology utilization  1306
U.S. Conference on Science and Technology for Development  1307
Upper atmospheric research  1304

Information requested by:
Schmitt, Senator Harrison H.:

NOSS benefits summary 
Sea traffic control system 

Prepared statement 
Environmental observations 

Budget request, fiscal year 1980 
Climate study 
Global weather research 
Oceans and lakes 

1324,

1331,

1315-1318
1319

1323-1361
1329-1337

1324
1334, 1336
1330-1332
1333-1335

Program overview/summary 1324,1329, 1330
Upper atmospheric research 1330

Resource observations 1334,1337-1347
Budget request, fiscal year 1980 1334, 1338
Geodynamics  1346, 1347
Nonrenewable resources 1340, 1346
Program overview/summary 1334, 1337
Renewable resources 1338-1345

Space and terrestrial applications 1323-1361
Applications systems 1348, 1350
Budgetary analysis, fiscal year 1979-80 1324-1328
Communications program 1352,1355-1357
Earth resources observations 1334,1337-1347
Environmental observations 1324,1329-1337
Materials processing in space 1350-1354
Overview/summary  1323, 1324
Resource observations 1334,1337-1347
Technology transfer 1348, 1349
Technology utilization program 1355,1358-136/

Technology utilization 1355,1358-136/
Applications projects ' 1360
Budget request, fiscal year 1980 1355
Civil systems 1358, 1359
Information dissemination 1358,1360, 136/
Program overview/summary 1355, 1358

Written answers to questions submitted by:
Stevenson, Senator Adlai E.:

Agriculture research/crop forecasting 1362
ATS-6/CTS termination 1370

LANDSAT ground segment 1363, 1364
Materials processing in space  - 1364, 1365'
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Calio, Dr. Anthony J.-Continued
Written answers to questions submitted by-Continued

Stevenson, Senator Adlai E.-Continued 
Page

Multispectrai resource sampler  1365, 1366
NOSS overview  1373-1377
Spacelab instrument development  1362, 1363
System 85 weather satellites  1372
Technology Dissemination Centers  1367, 1368
Technology transfer activities integration  1369, 1370
Technology utilization/world trade relationship  1370
Upper atmospheric research  1371, 1372

Cameras  136, 140, 141, 549, 848, 850, 1346, 1410, 1642, 1657

Camp Springs, Md    1386, 1408

Canada:
Balloon launch site  661

Cooperation with DOD/DOT/France/NOAA/NASA :
Search and Rc:-eue Satellite System  179, 180

Cooperation with France/U.S. :
Search and Rescue Satellite System  22, 134

Cooperation with France/U.S.S.R./U.S.:
Search and Rescue Satellite System  872, 884, 934, 1644, 1661

Cooperation with 1S.:
ANIK-B   852

CTS   742

LANDSAT ground stations  852, 1643, 1658
Satellite launches  1717
SEA SAT  852
Space Shuttla  1644, 1659

Cosmos 954 reentry   1717, 1718

Nuclear waste disposal  1605
Ozone monitoring  1396, 1397

Remote Manipulator System  38, 48, 851, 888, 1081, 1087, 1642, 1657
Solar eclipse  109
Sounaing rocket launch  107
Space activities  1645, 1646, 1663

Canberra, Australia tracking station  256-258, 1256, 1261, 1274, 1279, 1287
Cannon, Senator Howard W.:

Comments:
Space Shuttle:

Supplemental budget justification, fiscal year 1979  1778
Inquiries:

Space science:
Cometary exploration  1182, 1183
Cost of programs  1183
Lunar sample analysis  1205
Mars mission follow-on 1205, 1206
Schedules   1183

Space Shuttle:
Additional launch vehicles purchase  1179
Collateral projects rescheduling impact  1779, 1780
Fifth Orbiter procurement  1778

Letter from:
Atkinson, Richard C.:

NSF-NASA lunar sample analysis program review  1183, 1184
Frosch, Dr. Robert A.:

Space Shuttle management system  1802-1804
Letter to:

Frosch, Dr. Robert A.:
Space Shuttle management system  1801, 1802

Canoga Park, Calif  619
Cape Canaveral Air Force Station (CCAFS )  438, 439, 486, 1387, 1417
Cape Canaveral, Fla. (See Eastern Test Range.)
Carbon dioxide  1176
Carbon monoxide  157
Career Awareness Program  970
Cargo Integration and Test Equipment (CITE)  55, 60
Caribbean Sea  144, 1346
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Chlorofluoromethanes
Chromium  
Chrysler Corp
Cincinnati University  971

Circulation Control Rotor (CCR)  1741

Circulation Control Wing (CCW)  1693-1695, 1736, 1741, 1754

CIT. (See California Institute of Technology.)
CITE. (See Cargo Integration and Test Equipment.)

• Citibank of New York  1302

Civil Aeronautics Board (CAB)  1493-1496

Civil Air Patrol  1200

Civil aircraft  217, 218, 1567

Civil Service Commission  855, 862

• Civil Service Reform Act  874, 875, 887, 965-969, 974, 977, 981-992

Clayton, N. Mex  1595, 1630

CLCWA. (See Clear Lake City Water Authority.)
Clean Air Act Amendments of 1977  1203, 1330

Clear Air Turbulence (CAT)  201, 601

Clear Lake City Water Authority (CLCWA)  1424, 1425

Page

Caribou County, Idaho  1407
Carruthers, Dr. John R.:

General testimony:
Materials processing in space:

Germany and U.S.S.R. experiments  1320, 1321
Carter, President Jimmy:

"Agreement Between the Government of the United States of America
and the Government of the People's Republic of China on Coopera-
tion in Science and Technology"  1668, 1669

"Cultural Agreement Between the Government of the United States of
America and the Government of the People's Republic of
China"   1673, 1674

CASTS. (See Composites for Advanced Space Transportation Systems.)
CAT. (See Clear Air Turbulence.)
CCAFS. (See Cape Canaveral Air Force Station.)
CCD. (See Charge-Coupled Device.)
CCR. (See Circulation Control Rotor.)
COW. (See Circulation Control Wing.)
CEAS. (See EDIS Center for Environmental Services.)
Centaur (launch vehicle)  78, 740, 742, 1833, 1834
Central Instrumentation Facility. (See John F. Kennedy Space Center.)
Centre National D'Etudes Spatiales (ONES). (See French National Cen-
ter for Space Studies.)

CETA. (See Comprehensive Employment and Training Act.)
CFMS. (See Chlorofluoromethanes.)
CF6 aircraft engine  211, 1569, 1570
CGE. (See Compagnie Generale d'Electricite.)
CH-47 helicopter  1745
Challenger. (See Orbiter 099.)
Challenger (ship)  908

Charge-Coupled Device (CCD)  231, 232

Chemical propulsion  235, 236, 245, 1500, 1503

Chesapeake Bay  1408
Chile   852, 1658

China, People's Republic of:
Cooperation with U.S.:

Agreements   1668-1674

Communications satellite/LANDSAT participation  851,
853, 875, 876, 888, 927

Space activities  936
Space technology  1643, 1658, 1659

International procurements  1653, 1654

Satellite launches  1645, 1663

Technology utilization  924

ChloriCe Technical Limited  1609, 1610

Chlorine   165
(CFMs)  156, 1371

485

  1585, 1622
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Page
Cleveland   739
Cleveland-Hopkins International Airport  739
Cleveland State University  971
Climate   161, 162, 849, 1308, 1334, 1336
CLIPPER BOW program, USN  1721, 1731
CLIR. (See Cryogenically-cooled, limb scanning interferometer radi-
ometer.)

Clouds   849
CMRN. (See Cooperative Meteorological Rocket Network.)
CNES (Centre National D'Etudes Spatiales). (See French National Center
for Space Studies.)

Coal mining technology  602, 1599, 1600, 1632
Coal Surface Mining Remote Sensing Workshops  1401
Coast Guard, U.S  183, 187, 1319, 1389
Coastal Zone Color Scanner (CZCS ) ___ 150, 743, 1334, 1335, 1384, 1387, 1388, 1392
Coatings   1360
COBB (Cosmic Background Explorer)  86, 87, 98, 637, 1168, 1217
COBRA-TOW helicopter  1744
COE. (See Corps of Engineers.)
CoF. (See Construction of Facilities.)
Colorado   1403
Columbia. (See Orbiter 102.)
Columbia (ship)  908
Columbia River  908
Combustor technology   198, 1512, 1532, 1622
Comet mission _______ _____________________ 875,

870, 888, 1179, 1180, 1182, 1183, 1185, 1186, 1243, 1248, 1249, 1645, 1662, 1837
Comets. (See also Euke comet, Halley's comet, and Tempel 2 comet).
Comets   869. 870, 875, 876, 879. 818, 918, 919, 924, 1179, 1180, 1243
Commerce, Department of (DOC ). (See also National Oceanic and Atmos-

pheric Administration and National Telecommunications and Infor-
mation Administration.)

Cooperation with DOD/NASA :
Polar Orbiting Operational Meteorological Satellite Coordinating
Board   1730, 1751

Cooperation with DOI/USAID/USDA/NASA :
Agricultural research  4, 20
Crop management  872, 883
Joint Program for Application of Aerospace Technology in

Agriculture   1378-1381
Cooperation with NASA:

NSTL services  620
Cooperation with NTIA/State, Dept. of NASA:
General World Administrative Radio Conference  1312, 1313
LANDSAT data utilization  1402
Space applications/utilization   1323
Technology assessment/foreign competition  1370

Committee on Minorities in Engineering  854, 855
Committee on the Impact of Stratospheric Change, NAS  1390
Committee on the International Geologic Correlation Program, NAS  1404
Committee on the Scientific and Technological Aspects of Materials
Processing in Space ( STAMPS)  1350, 1364

Committees and boards:
Ad Hoc Committee for Review of the Space Shuttle Main Engine De-
velopment Program  870, 880, 896, 1050, 1051, 1090-1123, 1125-1131

Advisory Group for Aerospace Research and Development  371
Aeronautics and Astronautics Coordinating Board (AACB), DOD/
NASA   388, 1716, 1717, 1757, 1830

Aerospace Safety Advisory Panel  797,
798, 1095.4101, 1102, 1110, 1132, 1133, 1137-1159

Air Force AMST Source Evaluation Board  1576
Building Research Advisory Board, NAS  513
Committee on Minorities in Engineering  854, 855
Committee on the Impact of Stratospheric Change  1390
Committee on the International Geologic Correlation Program  1404
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Page

Council on Environmental Quality  813
Defense Systems Acquisition Review Council  1721, 1725, 1728, 1729
Federal Construction Council  513
Federal Interagency Task Force on Inadvertant Modification of
the Stratosphere  1390

Flight Operations Panel  1150
Geosat Committee, Inc  1302
Government Astronomers' Round Table  1414
Intelligence Research and Development Council  1757
Interagency Committee of Stratospheric Ozone Protection  1203
Interagency Committee on Satellite Telecommunications Applica-

tions   179
Interdepartmental Committee for Atmospheric Sciences  1390
Joint U.S./U.S.S.R. Working Group on Space Biology and Medicine  1650
Large Format Camera Interagency Working Group  140
Lunar Sample Analysis Advisory Committee  1184
Materials Review Board  1095, 1101, 1102
Minority Business Opportunity Committees  865
Mojave Coordinating Group  1270
NASA Advisory Council  924
NASA-DOE Program Coordinating Committee  1627, 1635
National Advisory Council on Minorities in Engineering  854, 855
National Research Council  797, 798, 834
National Transportation Policy Study Commission  1583
Polar Orbiting Operational Meteorological Satellite Coordinator
Board   1313, 1730, 1751

Redstone Scientific Information Board, Army/NASA  615
Space Science Board  1456
Space Transportation System Committee  1830
STAMPS 1350, 1364
Standard Equipment Review Panels  602
Technical Committees on Aerospace Power Systems  1463
Technical Committee on Space Systems  1462
Texas Water Quality Board  485
U.S.-PRC Joint Commission on Scientific and Techhnological Coop-
eration   1669

U.S./U.S.S.R. Working Groups  934
Women in Science and Engineering Subcommittee  862
U.S./U.S.S.R. Working Groups  934
Women in Science and Engineering Subcommittee  862
World Food and Agricultural Outlook and Situation Board  1383

Communications program, OSTA  21, 22, 1352, 1355-1357
Communications satellites (see also specific satellites) :

AIAA opinion  1455, 1464
Budget request, fiscal year 1980  869, 870, 879
China/U.S. cooperation   853, 875, 876, 888, 927, 936, 1643, 1658, 1659
Chinese procurements  1653, 1654
Development/U.S. leadership role  1009
DOD support/charts/illus  1686-1691, 1718
DOD utilization_  1725-1729
Foreign competition  924
Great Britain/NATO/U.S. cooperation  1727
Hydrologic data collection  1407
INTELSAT/U.S. cooperation  1717
Launches   845
National Telecommunications and Information Admin./NASA coop-
eration   179

Public service experiments/funding  1370, 1371
Public Service Satellite Consortium/NASA cooperation  183
Research emphasis  872, 883
Soviet capabilities  1718, 1754

Communications technology:
Activities/chart   1491, 1521, 1550
Air transportation/impact  1583

51-336-79--2
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Communications technology-Continued
Appropriations and budget: Page

Budget cut  930
Budget reduction/impact  1562
Budget request, fiscal year 1980  1305, 1306, 1324

Digital techniques/utilization  261
Foreign capabilities  1645, 1662
LeRC activities   740, 742, 1503
NASA role  1309, 1310
Planetary missions support  275
Priorities/funding     954, 955

Communications Technology Satellite. (See CTS.)
Compagnie Generale d'Electricite (CGE )  1612
Composite materials and structures:

Aeroelastic tailoring/chart  1512, 1531
Applications:

Aeronautical   194-196
Forward swept wing  1741
Space   229, 230, 244, 245
X-wing aircraft  1696

Carbon fibers research  1562, 1563
DOD opinion  1735, 1756
DOD research  1716, 1743
LaRC research  714, 718, 723-725
Objectives/status/justification   223

Composite Primary Aircraft Structures program  1488, 1514, 1536, 1562, 1563
Composites for Advanced Space Transportation Systems ( CASTS ) ____ 244, 245
Comprehensive Employment and Training Act (CETA)  936
Computer Software Management Information Center (COSMIC) _ 186, 187, 1360
Computers:

Applications:
Atmospheric research  684
Space Shuttle  1142, 1145
Spacecraft automation  1499, 1500
Star   723

DOD R. & D  1734
IBM 360/50  652
MF SC utilization  614
Microcomputer   1461
Minicomputer   1736
Model predictions  1358

Comsat Corp  845
COMSAT General Corp
Concorde supersonic aircraft 
Conference on Broadcast Satellites (Region 2) 
Conferences:

Aerospace symposia 
Conference on Broadcast Satellites (Region 2) 
General World Administrative Radio Conference

  742, 1407, 1729
1460
182

970
182
22

134, 181, 182, 872, 884, 1261
LACIE symposium  1338, 1379
NASA QSRA Workshop  1517
National Congress on Aerospace Education  1200
Recruitment activities/outreach symposia  853-855, 862-865, 971. 972
Remote sensing user workshops  1401
Second Mars Symposium  1203, 1204
U.N. Conference on Science and Technology for Development  1306, 1307
U.S./U.S.S.R. Working Group on Near-Earth Space, the Moon and the
Planets     852, 875, 876, 888

Construction of Facilities ( CoF ) (see also specific centers) :
Aeronautical facilities  369
Appropriations and budget:

Authorization Act, fiscal year 1980  800-806, 811, 813-815
Budget request, fiscal year 1980  277, 874, 886, 887
Budgetary analysis, fiscal year 1978-80/charts  276-284,

1416-1423, 1431-1451



1869

Construction of Facilities (CoF)-Continued
Facility planning and design 
Minor construction 
Numerical Aerodynamic Simulation Facility, ARC/illus 

Rehabilitation and modification/chart 
Repairs/chart  

Page

510-525
497-a09
520-525
471-496
451-470

Space Shuttle facilities projects  398-450, 570,571,1828, 1832

Consumer Price Index (CPI), U.S 1777

Contracting and procurement:
Astroplane design concept 1756

Camera, Large Format 140

DE  1224

Domestic/foreign purchases 1652

Earth Radiation Budget Experiment 155

External Tank 1059

Galileo project_ 1241

LANDSAT-D  138

Magsat  139

Minority businesses 865, 866

Multimission Modular Spacecraft 138

Multimission Modular Spacecraft 138

Multispectral Scanner 138

"NASA Reliability and Quality Assurance," NHB 5300 (ID-1) 1156

NASCOM support equipment 272

Orbiter  1035

Power systems 1023, 1024

Remote Manipulator System 48

Solid Rocket Booster 1059

Space processing equipment 174, 177

Space telescope 91

Spacelab   1021, 1022, 1059, 1065

SSME   1035

SSUS-A   1068

TDRSS  1264, 1265

TPS   1836

Convention on International Liability for Damage Caused by Space Ob-
jects   961

Conventional Takeoff and Landing aircraft. (See CTOL aircraft.)
Cooperative Meteorological Rocket Network (CMRN)  661

Copernicus. (See 0A0-3).
Copper   1903, 1904

Corning Glass Works  1167, 1216

Corps of Engineers (COE)  137, 147, 171, 172, 549, 1386

COSMIC. (See Computer Software Management and Information Center.)

Cosmic Background Explorer. (See COBE.)
Cosmic Ray Isotope Experiment (CRIE)  86, 98

Cosmic rays  847, 1172, 1212

Cosmos biosatellite  683, 1232, 1234, 1235

Cosmos satellite  124, 934

Cosmos 954
Costa Rica
Cotton, Inc
Council on Environmental Quality 
Covert Committee. (See Ad Hoc Committee for

Shuttle Main Engine Development Program.)
Covert, Dr. Eugene:

General Testimony:
Space Shuttle:

Development philosophy 
Main Engine improvement recommendations

  1602,1717,1718

  1407

  136.147
813

Review of the Space

1122, 1123
1095-1098,

1115-1117, 1120, 1121

Main Engine problems  1091-1096

Main Engine testing  1121, 1122

National Research Council Ad Hoc Committee for the Review

of the Space Shuttle Main Engine  1090, 1091, 1115
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Covert, Dr. Eugene-Continued
Prepared statement: Page

National Research Council Ad Hoc Committee  1103-1115
Recommendations  1097-1103, 1114, 1115
Schedule concerns  1114
SSME accidents  1113, 1114
SSME continuing concerns  1107-1109
SSME development technical status (second review)   1103-1115
SSME new concerns  1109-1112

Space Shuttle Main Engine Development Program:
National Research Council Ad Hoc Committee
recommendations   1097-1103

CPI. (See Consumer Price Index.)
Crompton Electricars  1609, 1610
Crop management  136, 146, 147, 872, 883, 1381, 1382
Cryogenically-cooled, limb-scanning interferometer radiometer (CUR) __ 166
Cryogenics   239
CTOL aircraft  192, 685, 785
CTS (Communications Technology Satellite)  134, 179, 184, 742, 1352
Culebra, Puerto Rico  1595
"Cultural Agreement Between the Government of the United States of
America and the Government of the People's Republic of China"___ 1673, 1674

Cupertino, Calif 
CV-990 aircraft 
Cygnus X-1 
Cygnus X-2 stellar system 

1617, 1619
684
1214
100

Cygnus X-3 stellar system 100, 1163, 1212
CZCS. (See Coastal Zone Color Scanner.)
Czechoslovakia  1718

D.C. (See District of Columbia.)
Daihatsu  1615
Daimler-Benz, A.G 1611
Dallas, Tex 77
Darmstadt, Germany 1389
DARPA. (See Defense Advanced Research Project Agency.)
DAST. (See Drones for Aerodynamic Structural Testing.)
Data acquisition and analysis  145, 1257, 1272, 1274
Data Analysis Program, OSS 101, 103, 104, 106
Data Collection and Platform Location System (DCPLS) 1385
Data Collection Platform (DCP) 182
Data processing operations, OSTDS 263-265
Data processing technology 233, 234
DAUG  1611
Davis-Bacon Act 1777
Davis, Lt. Gen. Leighton I.:

Information submitted:
Aerospace Safety Advisory Panel:

Operations and training assessment 1146-1148
DC-10 aircraft  223, 295, 1513, 1514, 1845
DCAA. ( See Defense Contract Audit Agency.)
DCP. (See Data Collection Platform.)
DCPLS. (See Data Collection and Platform Location System.)
DE (Dynamics Explorer)  86, 87, 97, 637, 1224
De Havilland Aircraft Co. Ltd  1493
Deep Space Network (DSN) :

Budgetary analysis, fiscal year 1978-80/charts  257-259, 268-270
Construction of facilities  1446
Description/tracking stations  1256, 1274
Equipment replacement  1263, 1264, 1290
Function   252
GSFC support  641
JPL responsibilities  781
Navigation accuracy  274
Support activities  24, 886, 1258, 1263, 1264, 1278, 1279, 1284
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Page

Defense Advanced Research Project Agency (DARPA) 1709,
1710,1733-1735, 1741,1755

Defense Contract Audit Agency (DCAA.) 1152, 1823-1827,1836

Defense, Department of ( DOD) . (See also Aeropropulsion Systems Test

Facility; Air Force, Department of; Army, Department of; Defense Ad-

vanced Research Project Agency; Defense Contract Audit Agency; De-

fense Nuclear Agency; and Space and Missiles Systems Organization).

Aeronautical R. & D. activities/budgetary analysis/charts  1693-1704,
1716, 1735-1749

Air Force Satellite Control Facility support  1750

Alternative fuel research  1460

Astronomy support  1414

Communications satellites support/charts/illus  1686-1691, 1718

Composite materials/opinion  1756

Cooperation with Canada/DOT/France/NOAA/NASA :

Search and Rescue Satellite System  179,

Cooperation with COMSAT General Corp.:
MARISAT satellites 
Cooperation with DOC/NASA :

Polar Orbiting Operational Meteorological Satellite Coordinating

180

1729

Board  1730,1751

Cooperation with DOE:
Dynamic isotope power system 1603,1634

Cooperation with DOE/DOT/NOAA/NSF/USDA/NASA
National Climate Program advisory committee 1203

Cooperation with DOE/EPA/NOAA/NASA :
Interagency Committee of Stratospheric Ozone Protection 1203

Cooperation with DOE/NASA :
Alternative fuel research 1752

Space applications program 1584,1628

Cooperation with DOT:
NAV STAR  1710

Cooperation with FAA/NOAA/NASA :
Ozone research 1398,1399

Cooperation with NASA:
Activities   1716, 1717, 1750-1752

Aeronautical research and technology  784,
1572, 1698, 1699, 1736, 1741, 1754

Aeronautics and Astronautics Cordinating Board  1757
Astronaut selection  1835
Cosmic Ray Isotope Experiment  86,98
Deployable antennas  1321, 1704
Equipment utilization  1575
Facilities utilization  1269-1271, 1696, 1697, 1700-1703, 1717
IUS   18, 53, 58, 1722
Laser technology  1709, 1710
Launch services  845, 1074
Long Duration Exposure Facility  1735
Meteorological satellites  1730
National Aeronautics Facilities Program  1750
NSTL services  620
Personnel   606
SEASAT data processing  1731
Space construction  1497
Space Shuttle:

DOD requirements/impact 1708
Explosion hazard study 1148
IUS integration 1065
Payloads safety agreement 1151
Security requirements 1018,1056
Status/charts  1665-1684,1716,1719
Utilization  1810,

1812, 1816, 1818, 1822, 1829, 1830,1832, 1837,1849,1850
VAFB launches/payload weight restriction 1015,1016

Tracking and data acquisition support 252, 641,1272
Vandenberg AFB 1019,1056
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Defense, Department of (DOD) -Continued
Cooperation with NGS/NSF/USGS/NASA : Page

Tectonic plate motion  21, 137
Cooperation with NOAA

1731GOES  
Cooperation with NOAA/NASA :

National Oceanic Satellite System:
Benefits/charts   1373-1377
Classified data handling  1705
DOD/NOAA roles  1331, 1751, 1753
Emphasis   1303, 1304
Justification   1692, 1693, 1731
Objective   150, 151
Status   965

Ocean monitoring studies  163
Cooperation with NOAA/NSF/NASA :

Atmospheric research  1202, 1203
Cooperation with NOAA/SDSD/NASA :

National Oceanic Satellite System  1387
Cooperation with TRW, Inc.:

DSCS II satellite  1728
IUS utilization  1080
LANDSAT data utilization  1402
Launch vehicle/requirements  1779
Lighter-Than-Air vehicle research/opinion  1756
NASA relationship  1313
National Transonic Facility support  371, 372
NOAA-A support  1385
OAST support  3
Orbiter fleet size/opinion  956, 957
Personnel/ethics bill impact  1714, 1715
Risk assessment method  1157
Satellite support/weather data  1330
Space applications utilization  1323
Space nuclear power system requirements  1637
Space related programs  1675-1693, 1718-1721, 1724-1735, 1755Space Shuttle support:

Activities/status   1830, 1832, 1833
Budget cut/delay impact  1711, 1712Budgetary analysis, fiscal years 1978-84/chart  1684Delay impact  899, 900Investment costs  1087IUS   1828JSC security  1749Operating responsibilities  1685, 1686Schedule/considerations   1752, 1753, 1770-1773Utilization/budget request, fiscal years 1979, 1980_ 1722-1724, 1827-1829Space Transportation System support  402Technology transfer activities  1757Turbofan technology  1753

Defense Mapping Agency (DMA) 
Defense Meteorological Satellite 

143,1320, 1409
1719Defense Meteorological Satellite Program (DMSP) 1729-1731Defense Nuclear Agency (DNA) 661Defense Satellite Communications System (DSCS ) 

1716,1719,1721,
1686,

1727, 1728
Defense Systems Acquisition Review Council (DSARC) 1721,1725,1728, 1729
Delta (launch vehicle) :

Budget justification, fiscal year 1980 79DOD support 1735
GSFC management 636
Space Shuttle backup 1017,1018, 1056
Utilization   54, 58, 845, 851, 1074,1261,1264,1265, 1284

Denver Uplink Terminal 183
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Department of . . . (See inverted form of name.) Pnge
Department of Energy Mines and Resources (EMR), Canada  852
Detroit Diesel Allison  1564
Development, Test and Mission Operations (DTMO ). (See specific pro-
grams and projects.)

Development, Test and Mission Support (DTMS). (See specific programs
and projects.)

Developmental Science Inc  1756
DFBW. (See Digital Fly-by-Wire program.)
DFRC. (See Hugh L. Dryden Flight Research Center.)
Di Luzio, Frank C.:

General testimony:
Aerospace Safety Advisory Panel:

Industrial safety operations  1133
Quality assurance  1135, 1136

Information submitted:
Aerospace Safety Advisory Panel:

Risk assessment  1154-1157
Diesel engines  1564, 1565
Digital Fly-by-Wire (DFBW) program  213, 703, 1505, 1512, 1533
Digital Fly-by-Wire (DFBW) system  1505
Discovery. (See Orbiter 103.)
Discovery (ship)  908
Disney World  1594
District of Columbia (D.C.)  760, 762
DMA. (See Defense Mapping Agency.)
DMSP. (See Defense Meteorological Satellite Program.)
DMSP satellite  1751
DNA. (See Defense Nuclear Agency.)
Dobson spectrophotometer  1396, 1397, 1399
DOC. (See Commerce, Department of.)
DOD. (See Defense, Department of.)
DOE. (See Energy, Department of.)
DOT. (See Interior, Department of.)
DOL. (See Labor, Department of.)
Domestic Communications Satellite. (See DOMSAT.)
DOMSAT (Domestic Communications Satellite)  181, 1263

Doppler sensor  162

Dornier-Werke G.m.b.H  1987
DOT. (See Transportation, Department of.)
Downey, Calif  460, 485, 486, 1152
Doyle, Frederick J.:

Prepared statement •  1400-1414
DOT space activities  1400-1414

Bibliographic data  1413, 1414
Cartography/mapping/geodesy   1408, 1409
Central America resource inventory  1407, 1408
Environmental monitoring  1406, 1407
EROS program  1400-1402
Fuels and minerals exploration  1402-1405
Long term research  1409-1411
Planetary. studies  1412
Water management    1405

Drag reduction research  1752
Drones for Aerodynamic Testing (DAST) program  295, 331
DSARC. (See Defense Systems Acquisition Review Council.)
DSCS. (See Defense Satellite Communications Systems.)
DSCS II satellite  1686, 1716, 1719, 1721, 1728
DSCS III satellite  1686, 1716, 1719, 1721, 1724, 1728
DSN. (See Deep Space Network.)
DTMO (Development, Test and Mission Operations). (See specific pro-
grams and projects.)

DTMS (Development, Test and Mission Support). (See specific programs
and projects.)

Dynamic isotope power system  1603, 1634
Dynamics Explorer. (See DE.)
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Page
E-3A Airborne Warning and Control System (AWACS) 1716, 1736, 1748
Eagle II (balloon)  849
Early warning satellites, DOD  1690, 1691, 1716, 1718, 1719, 1729
Earth (planet)  1173, 1176, 1179
Earth dynamics monitoring and forecasting program, OSTA  1267, 1276
Earth Radiation Budget Experiment (ERBE )  133, 149, 154-156, 640, 1334
Earth Radiation Budget (ERB) radiometer  1390
Earth Radiation Budget Satellite System (ERBSS)  3, 21, 722, 1391
Earth resources  171, 172
Earth Resources Observation Systems (EROS) program, USGS  1400-1411
Earth resources survey program, OSTA  300, 301
"Earthspace : The Magnetosphere"  1189
Eastern Regional Sensing Applications Center -  640
Eastern Test Range, Cape Canaveral AF Station, Fla  76,

88, 567, 572, 845, 846, 1148
Eastern-Western Hemisphere Meterological Rocket Network  661
Eastman Kodak Co  1167, 1216
ECI. (See Engine Component Improvement program.)
Economics, Statistics, and Cooperatives Service (ESCS), USDA  1379,

1380, 1382
EDC. (See EROS Data Center.)
EDF. (See Eleetricite de France.)
EDIS. (See Environmental Data and Information Service.)
EDIS Center for Environmental Services (CEAS)  1392, 1393
Education   1671
Education and Community Services Branch, NASA  935
Educational Opportunity Center, Huntsville, Ala  970
Educational programs, NASA  911
Edwards AFB. Calif  433, 699, 779, 1576
Edwards, Calif  699
EEE. (See Energy Efficient Engine.)
EET. (See Energy Efficient Transport program.)
Egypt   849
80 x 120 Foot Wind Tunnel, ARC 289, 290
El Salvador   1407
Electric and hybrid vehicle program 1593, 1606-1621, 1628, 1629
Electric and Hybrid Vehicle Research, Development, and Demonstration
Act of 1976 (Public Law 94-413)  1607, 1608, 1620

Electric propulsion  236, 237, 1454, 1463
Electric vehicles  745, 1623
Electricite de France (EDF )  1612
Electro-optics   1736
Electronics technology    725, 726, 1736, 1743, 1744
Electronics System Test Laboratory  39
Ellington AFB, Texas:

Construction of Facilities  299-305, 801, 1418, 1419, 1437
NASA utilization  1446, 1447
USAF/NASA cooperation  549, 557, 558

ELV. (See Expendable Launch Vehicles.)
Ely, Nev  699
Emission control  196, 197, 211, 212, 1487, 1512, 1532, 1622, 1623
Employment   936, 1005-1007, 1835
EMR. (See Department of Energy Mines and Resources, Canada.)
EMU. (See Extravehicular Mobility Unit.)
ENEL (Ente Nazionale per l'Energia Elettrica )  1613
Energy conservation  353-355, 518-520, 1753
Energy, Department of (DOE) :

Cooperation with DOD:
Dynamic isotope power system 1603, 1634

Cooperation with DOD/DOT/NOAA/NSF/USDA/NASA :
National Climate Program advisory committee  1203

Cooperation with DOD/EPA/NOAA/NASA :
Interagency Committee of Stratospheric Ozone Protection  1203
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Energy, Department of ( DOE) -Continued
Cooperation with DOD/NASA : Page

Alternate fuels research  1752
Space applications program  1584, 1628

Cooperation with EPA:
Automotive emission control  1622, 1623
SP S   1638, 1639

Cooperation with EPA/Institute for Telecommunication Science/
NASA:
SP S   1598, 1631, 1632

Cooperation with EPA/Institute for Telecommunication Science/
NSF/NASA :
SPS   1639

Cooperation with Mack Trucks, Inc./Thermo Electron Corp.:
Bottoming cycle system  1586-1593

Cooperation with NASA:
Coal extraction systems  602
Electric and hybrid vehicle program  1593
Energy R. & D.:

Activities/chart   851, 874, 885, 1492, 1493, 1524, 1525, 1555-1558
Funding 1502-1504, 1507, 1508, 1525, 1583-1604, 1627-1638
LeRC activities   745
NASA role  23
OAST support  761

Nuclear waste management  1604-1606
Solar heating and cooling  1593, 1594
SPS/chart  250, 1526, 1559, 1638, 1639
Wind turbine generators  739

Cooperation with USGS :
Gas exploration  1403

Electric and hybrid vehicle program support  1620
Engine research  1624, 1625
Generator development 1178, 1241
Helium usage requirements/chart  1620
High energy physics research  1672, 1673
Hydrogen production programs  1627
Mirror production  1217
Personnel reimbursements 973, 974
Risk assessment methods  1157
Space applications utilization 1301, 1323
5P5   1454, 1455, 1463
STEREOSAT support  1302

Energy Efficient Engine program, OAST___ 192, 221, 222, 873, 884, 1488, 1515, 1537
Energy Efficient Transport (ETT ) program, OAST  192,

217, 218, 873, 884, 1487, 1513, 1534
Energy management 1419, 1422, 1440, 1441
Energy Research and Development ( ER&D ) :

AIAA opinion  1463
Boeing Co./NASA cooperation  1598
Budget request, fiscal year 1980  800
DOE/NASA cooperation:

Activities   874, 885, 1583-1604, 1627-1638
Funding   1507, 1508, 1525
LeRC activities  745
NASA role  23
OAST activities 761, 1492, 1493, 1524, 1525, 1555-1558
Personnel   1502-1504
Progress     851
SP S   250

• KSC activities    572
LeRC activities    740, 745
MSFC activities    594, 602, 603
OAST program   249, 250, 873, 874, 885
Objectives   11
Reimbursements/charts   912, 913, 1564, 1580
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Energy Research and Development ( ER&D ) -Continued Page
Rockwell International Corp./NASA cooperation 1598
Storage systems  745

Energy storage  239
Engine Component Improvement (ECI ) program, OAST 192,

211,212,1569,1570
Engineering and Research Center, BLM, Denver, Colo 1408
Engines (see also Engine Component Improvement program) :

AF/NASA cooperation 344
Aircraft:

AIAA recommendations 1462
DOD research 1742,1746
Emission control 
General aviation 
SCRAMJET  
Turbofan  

196, 197
1564, 1565
1571, 1572

873,884
Variable cycle/charts  1489, 1490, 1518,1519,1543,1544

Automotive   1585-1593,1622,1623,1628
Components technology 743
Composite materials and structures application 196
DOE/NASA cooperation 1525
Liquid rocket 1457
Research techniques  199,200,1118,1119
Sodium heat 1624,1625
Stirling cycle 745,1492,1493
Systems technology 744
Test  344

England. (See Great Britain.)
Enke comet 1249
Ente Nazionale per l'Energia Elettrica. (See ENEL. )
Enterprise. (See Orbiter 101.)
Entry technology 686Environmental Data and Information Service ( EDIS ) , NOAA 1384,

1387, 1388, 1390, 1395, 1396Environmental observations program, OSTA :
Applied research and data analysis  160-163Budget request, fiscal year 1980  872, 883Budgetary analysis/activities/charts  148-151,

848, 849, 1303, 1304, 1306, 1324, 1329-1335
740, 742, 743LeRC activities 

Mission extension operations  163, 164Objectives  132, 133
Sounding rocket program support  270
Space Shuttle support  157, 159Environmental Protection Agency (EPA) :
Cooperation with DOD/DOE/NOAA/NASA :

Interagency Committee of Stratospheric Ozone Protection  1203
Cooperation with DOE:

Automotive emission control  1622, 1623
SP S   1638, 1639

Cooperation with DOE/Institute for Telecommunication Science/
NASA:
SP S   1598, 1631, 1632

Cooperation with DOE/Institute for Telecommunication Science/
NSF/NASA :
SP S   1639

Cooperation with NASA:
Activities   149, 187, 620, 1203, 1358

Space applications  1301, 1323, 1402
Water pollution standards  485, 491

Environmental quality monitoring  718Envoronmental quality monitoring program, OSTA  162
Environmental research and development  21, 1358, 1601, 1633
Environmental Research Laboratories (EEL) , NOAA  1388, 1394
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EPA. (See Environmental Protection Agency.) Page
Equal Employment Opportunity (EEO)  853-866, 970-972, 979
ER&D. (See Energy Research and Development.)
EBBE. (See Earth Radiation Budget Experiment.)
ERBSS. (See Earth Radiation Budget Satellite System.)
ERL. (See Environmental Research Laboratories.)
ERNO Raumfahrttechnik G.m.b.H  1020,1022, 1059, 1064, 1087
EROS Data Center (EDC) , Sioux Falls, S. Dak  142,

1302, 1363, 1401, 1402, 1405, 1406, 1409, 1475, 1482
ESA. (See European Space Agency.)
ESCS. (See Economics, Statistics, and Cooperatives Service.)
ES SA satellites  1387
ET. (See External Tank.)
ETR. (See Eastern Test Range.)
Europe   143, 593, 934, 935, 1396
European Space Agency ( ESA) :

Cooperation with ERNO Raumfahrttechnik G.m.b.H :
Spacelab   1021, 1022

Cooperation with Great Britain/U.S. :
IUE   98, 851, 1214

Cooperation with Japan/U.S. :
Wind studies  1383

Cooperation with Japan/U.S.S.R./U.S. :
Global Weather Experiment  1389

Cooperation with U.S.:
Activities   851, 852, 875, 876, 888, 1642, 1643,
Comet exploration  1179, 1180, 1248,

1656-1658
1645, 1662

ISEE 97, 851,1171,1203
IUE  1212
Solar Polar Mission:

Deep Space Network support 269
Mission profile 18, 19, 871, 872, 882,1171,1221
Objectives 4, 93
Responsibilities  780, 781

Space Telescope 1167
Spacelab support:

Activities/charts 
55, 56, 593, 1021, 1022, 1061, 1066, 1087,1194,

53,
1195

Missions  1660
Status  851,888
Support personnel 607
U.S.S.R. cooperative comparison 1649

Spacelab I support 94-96,1172,1226
Spacelab 2 support 1087,1088

GOES-1 support 1385,1731
Space activities 1645,1662,1663
Space Shuttle utilization 1021,1059
Spacelab support 18, 760, 847, 848, 870, 871, 881, 1087, 1141,1150,1151
ST support 1823

EUVE ( Extreme Ultraviolet Explorer) 86, 87, 98, 637,1168,1217
EXAMETNET. (See Experimental Inter-American Meteorological Rocket

Network.)
Expendable Launch Vehicles (ELV ) :

Activities, 1979-80/charts  1074, 1077, 1078
Budget request, fiscal year 1980/chart 1074, 1076
GSFC support  636
KSF support 308, 568, 572
Launch schedule, calendar year 1979-80/chart____ 742,1024, 1025, 1076-1078
Operation sites  567
OSTS responsibility  760
Space Shuttle schedule delay/impact 1043, 1046
Transition policy  1017
User costs/considerations  1772
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Page
Expendable launch vehicle program, OSTS 76-80, 721, 800, 845, 846, 871, 881
Experimental Inter-American Meteorological Rocket Network (EXA-
METNET)   661

Explorer program (See also AMPTE, COBE and EUVE)  18,
19, 85, 96-98, 263, 1164, 1167, 1168.

Explorer satellites. (See also Active Magnetospheric Particle Tracer Ex-
periment, AE, COBE, Cosmic Ray Isotope Experiment, Dynamics Ex-
plorer, EUVE, IRAS, ISEE, IUE, San Marco-D and SME) .

Explorer 47 (IMP-8)  1387
Explorer 53 ( SAS-C)  100, 139
Explorer 55 (AE-E, AE-5)  256
External Tank (ET) :

Assessment  828, 1153
Budget request, fiscal year 1980/impact  1017
Configuration   419.
Construction of Facilities 404, 418-430, 467
Cost increase   1043, 1815, 1816
Design  1035
SSC support 46, 570, 837, 1812
MAF support 400, 433, 434, 466, 592
Martin Marietta Corp./NASA cooperation  1014
MSF support 593, 596, 609
Overview   42, 43'
Procurement   1059
Production/chart   1013
Schedule  1764, 1790
SRB interaction  44
Status 2, 35, 819, 827, 834, 835, 895, 1035, 1139, 1142, 1762, 1806, 1809, 1813
Test activities 17, 50,827, 838, 1805, 1812.
Weight  896, 1013, 1014

Extravehicular Mobility Unit (EMU) 1808, 1814
Extreme Ultraviolet Explorer. (See EUVE.)

F/A-18 fighter aircraft 1716, 1736, 1745-1947, 1756
F-4 aircraft  1746
F-8 aircraft 260, 271
F-14 aircraft 219,1743, 1745, 1746, 1756
F-15 aircraft:

Airframe/propulsion integration  219
Capabilities   1746
Composite material application 1743, 1756
Development   1746
DFRC support 260, 271, 295
Integrated flight/fire control  1742
Test activities 205, 219, 331F-16 aircraft 331,1716,1736,1743,1746,1756F-17 aircraft 205F-18 aircraft 1743F-100 aircraft engine 344,1489,1518,1746P-101X aircraft engine 1746F-104 aircraft 260, 271F-111 aircraft 219, 260, 271, 33/FAA. (See Federal Aviation Administration.)

Faint object camera 1642, 1657Fairbanks, Alaska 661, 1731, 1751Fairbanks, Alaska tracking station  256Fairchild APB, Wash  1729Pang. Y1, His Excellency:
Letter from:

Press. Frank:
China/U.S. agreements on cooperation in agriculture. student
exchange, space technology, energy physics, and cultural ex-
change   1670-1674PAS. (See Foreign Agricultural Service.)

Fault Tolerant Spaceborne Computer (FTSC)  1734
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_FCC. (See Federal Communications Commission.)
FCC. (See Federal Construction Coun'cil.) ' •
FCHL. (See Flight Control Hydraulics Laboratory.)
}VIC. (Sec Federal Crop Insurance Corporation.) Page

Federal Advisory Act  1638
Federal Aviation Administration (FAA):

Cooperation with Civil Air Patrol/NSA :
National Congress on Aerospace Education  1200

Cooperation with DOD/NOAA/NASA :
Ozone research  1398, 1399

Cooperation with NASA:
Aeronautical R. & D. activities  205, 207, 214, 216, 1489, 1406, 1504

Cooperation with NSF/NASA :
Stratospheric research  1203

Cooperation with USA/NASA :
Rotorcraft   214

Responsibilities   1461, 1567
Turbine blade test  209

Federal Communications Commission (FCC)  181

Federal Construciton Council (FCC)  513

Federal Crop Insurance Corporation (FCIC) , USDA  1379

Federal Interagency Task Force on Inadvertant Modification of the strat-
osphere (IMOS )  1390

Federal Preparedness Agency  933

Federal Republic of Germany. (See Germany, West.)
Federal Telecommunications System (FTS) _  617, 654

Federal Tort Claims Act (FTCA)  815, 960

Federal Women's Program ( FWP )  862

Federal Women's Program Conference  862

Fertilizer Institute  1561

FES. (See Fluid Experiments System.)
FGGE. (See First GARP Global Experiment.)
Fiat S.p.A  1613

Fire Resistant Materials Engineering. ( See FIREMEN.)
Fire safety  187

Firebee drone. (See Remotely Piloted Research Vehicles.)
FIREMEN (Fire Resistant Materials Engineering)  192, 210

First GARP Global Experiments (FGGE)  150, 162

First Manned Orbital Flight (FMOF ) . (See OFT-1.)

Fish and Wildlife Service, U.S., DOI  1389, 1401, 1407

Fisheries   1389

Fitzpatrick, Mary:
Information submitted:

Highlights of 1978 activities (press release)  846-853

Launch schedules (press release)  845, 846

FLD. (See Fraunhofer Line Discriminator.)
Fleet Numerical Weather Central (FNWC),, Monterey, Calif  1303,

1730, 1731, 1751

Fleet Satellite Communications System (FLTSATCOM)  1686,
1716, 1719, 1728, 1729

Flight Control Hydraulics Laboratery (FCHL) 
 38

Flight control technology_  200, 201, 212

Flight Operations Panel, JSC  1150

FLIR. (See Forward Looking Infrared imagers.)

Flogger (U.S.S.R. aircraft)  1718

Florida   143, 188, 972, 1404, 1405

Florida A&M University  970

Flowmeters   1652

FLTSATCOM. (See Fleet Satellite Communications System.)

FUT SATCOM—B 
FLTSATCOM satellites 
FLTSATCOM-4  
Fluid Experiments System (FES) 
FMOF (First Manned Orbital Flight). (See OFT-1.)

FNWC. (See Fleet Numerical Weather Central.)

845
742
641
177
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Page
Foreign Agricultural Service (FAS ), USDA-- 1340-1343, 1378, 1379, 1381, 1382
Forest Service,, USDA  146, 779, 1381, 1382
Forestry   136, 147, 549, 1314
,Fort Churchill, Canada  1396
Fort Worth, Tex  1489
40 x 80 Subsonic Wind Tunnel, ARC:

Budget request, fiscal year 1980/status  874, 886, 1418, 1421, 1435, 1436
Budgetary analysis, fiscal year 1977-1980/chart  1445
Construction of Facilities  276, 387-397, 455, 477, 785, 802
DOD/NASA cooperation  1696, 1697, 1717
Management/redesign  1421, 1422
Status   1486, 1510, 1704, 1750
Test activities  192, 219, 220, 224, 289, 290, 1517, 1751, 1752

Forward Looking Infrared imagers (FUR)  1743
Forward Swept Wing (FSW)  1741
Fossil energy research  1599-1601, 1632
Foxbat (U.S.S.R. aircraft)  1718
FR-80 electronic plotter  614
France:

Cooperation with Canada/DOD/DOT/NOAA/NASA :
Search and Rescue Satellite System  179, 180

Cooperation with Canada/U.S. :
Search and Rescue Satellite System  22, 134

Cooperation with Canada/U.S.S.R./U.S. :
Search and Rescue Satellite System  872, 884, 934, 1352, 1644, 1661

Cooperation with China:
Satellite technology  1654

Cooperation with Great Britain/U.S. :
Tiros-N   851, 1642, 1657

Cooperation with India/Japan/U.S. :
Spacelab 1  1642. 1657

Coopertaion with U.S.:
DCPLS   1385
Procurements   1652
Tiros-N   152

Cooperation with U.S.S.R.:
Space activities  1648

Electric car utilization  1611-1613
Space activities    1645, 1662, 1663

Fraunhofer Line Discrimination (FLD)  1411
French National Center for Space Studies  851
Freon-12 gas  331
Frosch, Dr. Robert A.:

General testimony:
Agency overview:

Aeronautics and space technology  873-875
Astronaut selection  910
Budget growth, fiscal year 1979-80    907
Budget request  867-870
Budget trends  914, 915
Construction of Facilities  874
Declining budget  903,904
Energy R. & D  912, 913
International programs  875, 876
Legislative liaison  911
Manpower decrease  907
National policy  868
Public educational activities  910, 911
R. & D. appropriations significance  902-904, 915, 916
R&PM   874, 875
Space and terrestrial applications  872, 873
Space manufacturing  911, 912
Space science  871, 872
Space Telescope Science Institute competition  911, 912
Space tracking and data systems  874
Space transportation systems  870, 871
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Frosch, Dr. Robert A.-Continued
General testimony-Continued

Agency overview-Continued Page
Spacecraft names  970-909
Student participation programs  910
TDRSS   912,913
U.S. commitment  924-930
U.S.S.R./U.S. budgets  913
Venus Orbiting Imaging Radar mission  918, 919, 924

Space Shuttle:
Additional launch vehicles purchase  1779
Budget amendment justification, fiscal year 1980_____ ___ 1807, 1808
Budget levels adequacy  1837, 1839, 1840
Collateral projects rescheduling impact  1779, 1780
Configuration control  1774
Contractor management  1810, 1811
Cost contingency reserves  1841, 1842
Cost increases, fiscal year 1979   1807
Costs and scheduling review  1811
DDT&E  1767, 1810
Delay assessment/impact  1768, 1769
DOD budget/schedule concerns  1771, 1772
Engine development status    1761-1763
External Tank cost increases  1809
External Tank development  1762
Fifth orbiter  917, 918, 1847
Fiscal/organizational integration and analysis  1848. 1849
Funds reallocation impact  1769, 1770, 1780, 1807, 1851
Galileo cancellation impact   1838
Inflationary industry costs  1775, 1776
K SC administration  1811
Main propulsion system  1764
Management system  1850
Manpower distribution  1845
OFT-1   1806
OMB budget revisions, fiscal year 1981  1771
Orbiter fabrication and assembly  1761
Orbiter subcontractor activities  1808
Orbiters schedules  1763
Performance/production
Personnel motivation
Production program revisions 
Projected budget requests, post fiscal year 1980 
Rockwell International contract award fee 
Safety issue 
Schedule revisions 
SRB and SRM development status 
STS management assessment 
STS-1 scheduling assessment 
Supplemental budget justification, fiscal year 1979-80

1766, 1767, 1778, 1779, 1804,
Supplemental budget request, fiscal year 1979 

901, 904, 905, 1760,
Support systems cost increases  1808,

overview  1811, 1812
  1844, 1845

1809, 1810
1770, 1771
1847, 1848

916
1773
1806
1811
1807
899,
1805
900,
1761
1809

System elements development status  1805
TPS tile installation plan    1764, 1765, 1805, 1806
User launch costs  1772

Information requested by:
Schmitt, Senator Harrison H.:

Energy reimbursable funding  912
OMB budget cuts  920-923

Orbiter spacecraft name selection  008
Programs cut by OMB 919-923
Public affairs/education programs    911
Shuttle student participation programs  909, 910

Stevenson, .Senator Adlai E. :
STS supplemental funding  899, 900
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Information requested by—Continued
Letters from:

Cannon, Senator Howard W.: Page

Space Shuttle management system  1802-1801
Lovelace, Dr. Alan- M.:

Space Shuttle management system--  1803, 1804
Schmitt, Senator Harrison II. :

Space Shuttle management, system  1801, 1802
Stevenson; Senator Adlai E.:

Sac Shuttle management system  1801, 1802
Letters to:........ -

Cannon, Senator Howard W.:
Space Shuttle management system  1802-1804

Lovelace, Dr. Alan M.:
Space Shuttle management system  1803

Mondale, Vice President Walter F.:
NASA budget request  811, 812, 816

Prepared- statement  877-891, 1782-1799, 1812-1818
Agency overview  877-891

Aeronautics and space technology  884, 885
Budget request  877, 888-891
Construction of Facilities  886, 887
International programs  887, 888
National policy  877-879
Research and program management  887
;Space and terrestrial applications  883, 884
Space science  881, 882
Space tracking and data system  886
Space Transportation System  880, 881

Space_ Shuttle_  1782-1799, 1812-1818
Budget amendment justification, fiscal year 1980  1814-1816
Budget reallocations, fiscal year 1979-80  1784, 1785
Development plan  1789
External Tank  1783, 1784
First Manned Orbital Flight  1784, 1790
Hard power down constraints  1795
Launch operations  1797
Main engines  1783, 1787, 1788
Orbiter project status  1783, 1791
Production overview  1818
Program management actions  1816-18/8
Program overview/status  1782, 1785, 1786
Solid Rocket Booster  1784
STS-1 processing assessment  1799
Supplemental budget impact, fiscal year 1980  1816
Supplemental budget justification, fiscal year 1979  1782

_ Technical status overview  1812-1814
Test operations  1783
Thermal Protection System  1792, 1793, 1796

Written questions answered by:
Stevenson, Senator Adlai E.:

Advanced antenna systems  948
Advanced rotorcraft systems technology  949
Budget distribution by performer  954
Budget request/OMB changes, fiscal year 1980  949-953
Communications R. & D  954,955
"Constant level" budget concept  955
Federal budget v. NASA appropriation  956
Fifth Orbiter  956, 957
Five-year funding requirements  954
Flight project costs  957, 958
Foreign competition  958
Global information system study  959
Inflation rate  960
Institutional reviews/agency status  959, 960
Insurance and indemnification  960-964
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Information requested by—Continued
Written questions answered by—Continued

Stevenson, Senator Adlai E.—Continued 
Page

Multilinear array technology, OMB budget cut  931,932

NASA budget history  931

National Oceanic Satellite System  965

People's Republic of China/U.S. cooperation  936

Program consolidation studies  932

Reimbursable work  932

Search for Extraterrestrial Intelligence  932, 933

Skylab reentry  933

Space shuttle:
Budget requirements, fiscal year 1979-82 and be-
yond   1818, 1823

DDT&E chronology  1818, 1819, 1823

First orbital flight test status  1820

Galileo cancellation impact  1822

Orbiter delivery rescheduling impact  1822

Production program budget amendment, fiscal year
1980-81   1829, 1821

Rockwell International contract award fees  1820, 1825

Rockwell International contract work proposals  1825-1827

Rockwell International manpower utilization  1823, 1824

Space Telescope rescheduling impact  1823

Spacelab Data Processing Center, GSFC  935

Student involvement  935,936

U.S.S.R. space program  933, 934

U. S. S.R./U. S. cooperation overview  934

U.S.S.R./U.S. space flight activities  936-940

University programs  941-947

Venus Orbiting Imaging Radar mission  948

Western Europe/Japan space activities  934, 935

Frutkin, Arnold W.:
General testimony:

International affairs, NASA:
Ariane launch vehicle status  1649

Budget level sufficiency  1650, 1651

China/U.S. contracting and procurement agreements  1653, 1654

European astronaut training  1647

Foreign monetary investment  1641, 1642

Foreign subcontracts/procurements  1651-1653

Future programs/plans  1644, 1645
Highlights of international activities  1643
Industrial processing technology sharing  1646
International competitive market  1645, 1646

Iran/U.S. launch agreement status  1654, 1655
LANDSAT  1643, 1651
Launch capabilities  1645
Media and public interest  1648
Payload specialists training  1647
Reimbursable launches  1644
Remote sensing  1645
Satellite broadcasting  1653
Satellite communications  1645
Skylab reentry activity  1655
Solar Polar Mission  1642
Space biology and medicine  1643
Space shuttle  1643, 1644
Space Telescope  1642
Space Transportation System  1642
Spacelab development  1642, 1646
U.S. balance of payments  1644
U.S. technological superiority  1646
U. S. S.R./allies cooperative programs  1648, 1649
U.S.S.R. space biomedicine results  1649, 1650

51-336 79-3
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Frutkin, Arnold W.-Continued
Information requested by:

Schmitt, Senator Harrison H.: Page

China/U.S. contracting and procurement negotiations  1653
Foreign aerospace subcontracts and procurements  1652
Foreign national Spacelab payload specialists training pro-
grams   1647, 1648

International space policy  1655
Salyut-6 biomedical results  1650

Prepared statement 1656-1665
International affairs, NASA 1656-1665

Competitive challenge 1662,1663,1665
Foreign contributions summary 1656-1658,1664
Future programs/plans 1661,1662
Highlights of significant activities, current year 1978 1658-

1660,1664
Reimbursable launches 1660,1665
U.S. balance of payments 1660,1661,1665

Written answers to questions submitted by:
Schmitt, Senator Harrison H.:

Reimbursable foreign launches 1665
Shuttle launch services pricing 1668
SPAS ( German instrument platform) 1666,1667
U.S. aerospace market superiority 1666
U.S./China agreements on cooperation in science, technology,

agriculture, space, energy physics, cultural exchange, and
student exchange 1668-1674

FSW. (See Forward Swept Wing.)
FTCA. (See Federal Fort Claims Act.)
FTS. (See Federal Telecommunications System.)
FTSC. ( See Fault Tolerance Spaceborne Computer.)
Fuel cell technology 237, 745,1600, 1632
Fuels   198, 211, 785, 1460,1570,1571, 1634,1752, 1753
FWP. (See Federal Women's Program.)

G
G.I.V.E. ( See Group Interministeriel des Vehicules Eleetriques) :
Galileo project:

ARC support 682,686
Budget request, fiscal year 1980 . 869-872, 879, 881,882
Construction of Facilities 439,440
Deep Space Network support 259, 269, 1263,1264,1284
Description  780
Development  1164
Follow-on possibilities 1186,1187
GSFC support 638
Hughes Aircraft Co./NASA cooperation 1178,1241
Innovations  903, 915
IUS support  1022, 1023, 1065, 1068, 1080, 1833, 1834
JPL support 481
Jupiter encounter 1180
Launch  1014,1260
Objectives  4, 19,1239,1241
Overview  114, 115
Power systems 1601-1603,1633,1634
Rescheduling effects 1822, 1838
Space Shuttle support 74
Status/description  1178, 1179,1183,1208
Tracking support/upgrading 265
Very Long Baseline Interferometry support 274
W. Germany/U.S. cooperation 114, 882,1241

Gamma Ray Observatory. (See GRO. )
Gama-Ray Spectrometer spacecraft 1735
Gamma rays 847, 1212, 1217, 1218, 1456
Gantry crane 289, 290
Ganymede ( Jupiter moon) 1177
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GARP. (See Global Atmospheric Research Program.)
Garrett AiResearch 

Page
1564

GART. (See Government Astronomers' Round Table.)
Gas chromatograph 
Gas exploration 
Gas turbine engines:

683
1403

Applications:
Automotive  745, 851, 1525, 1585,
General aviation aircraft 

1622,1628
1564

Blade coatings/chart  1492,1524,1556
DOE/NASA cooperation 1600,1632
Emissions control research 1487

Gaseous fuel reactors 238
GATE. (See General Aviation Turbine Program.)
GE. (See General Electric Co.)
General Atomic Co 1625
General aviation technology:

Accomplishments  850
Activities/chart   785,1516,1539
Applications:

Aerodynamic  204
Avionics  213
Engines  1564,1565
Propulsion studies 200

Assessment 208
Emphasis   192, 873, 885,1488,1489
LaRC support 717
Operating systems 214

General Aviation Turbine Engine (GATE) program 1462,1564
General Dynamics Corp 1742
General Electric Co. (GE) :

Cooperation with NASA:
LAND SAT-D 848
MOD-1 wind turbine 1630
Ocean pollution satellite system 1319
QCSEE  224
Variable Cycle Engine  1489,1490,1518

Cooperation with Pratt & Whitney Aircraft Co./NASA :
Energy efficient engine program 221

Gas turbine research 1600,1632
High temperature gas reactor program 1625
Radioisotope Thermoelectric Generators production 1178,1179

General Services Administration (GSA)  617, 654, 762,1446,1447
General World Administrative Conference (GWARC) 

134, 181, 182, 872, 884, 1261, 1312,1313,
22,

1352
Geodetic Research and Development Laboratory 1393
GEODSS. (See Ground-Based Electro-Optical Deep Space Surveillance
system.)

Geodynamic Experimental Ocean Satellite. (See GEOS, GEOS-2 and
GEOS-3.)

Geodynamics Modeling and Technique Development Program, OSTA  143
Geodynamics program, OSTA  137, 142-144, 146, 255, 275
Geological Survey, U.S. (USGS), DOT:

Cooperation with Bureau of Mines/Office of Surface Mining/NASA :
Strip mine monitoring  1402

Cooperation with DMA/NOAA/NSF/NASA cooperation:
Tectonic plate motion  143

Cooperation with DOD/NGS/NSF/NASA :
Tectonic plate motion  21, 137

Cooperation with DOE:
Gas exploration  1403

Cooperation with NASA:
ASVT projects  171, 1400

EROS program  1400-1402
Land use  136, 147

LANDSAT data dissemination  142
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Geological Survey, U.S. ( USGS ) , DOI-Continued
Cooperation with NASA-Continued Page

Magnetometer data analysis  1410
Magsat data utilization  139
Planetary exploration  1412

Cooperation with NOAA/NSF/NASA :
Tectonic plate motion  1302

Cooperation with Pacific Northwest Regional Commission/USGS/
NASA:
Resource inventory  1402, 1406

STEREOSAT support  1477
Geology   132, 143, 171, 172, 1302
George C. Marshall Space Flight Center ( MSFC) , Huntsville, Alabama (see

also Michoud Assembly Facility, Redstone Arsenal, and Slidell Com-
puter Complex).
Aerospace symposium  970
Construction of Facilities:

Budget request, fiscal year 1980  801
Energy conservation projects  1419, 1440
Minor construction  508, 509
Rehabilitation and modification/charts  352-362, 490-492
Repairs/chart   464, 465, 1440, 1449-1451
Space Shuttle facilities  433, 434

Defense Contract Audit Agency review  1827
Development, Test and Mission Support  1068
ET support  42, 834
Management assessment  1817
Mated Elements System  831
Museum   974
NW S support  1386
Orbiter support  2, 17, 830, 847, 908
Organization chart  1002
Personnel reimbursements  973
Power factor controller  849, 1360
R&PM budgetary analysis, fiscal year 1980/overview/charts 592-619
Research activities:

Coal mining technology  1599, 1600, 1632
Energy R. & D 1492, 1503, 1504
Solar electric propulsion  1248
Solar heating and cooling  1593, 1594, 1629
Turbo-machinery   1105

Responsibilities   527
Space Shuttle support:

Budget justification, fiscal year 1980  66
Crew training  1648
Payload safety activity  1151
Status   870, 880
Test activities  35, 827, 894, 1030, 1033, 1761, 1805, 1812

Spacelab support  1226
SP S support  1631
SRB support  44, 836
SSME support  1109, 1834
STS support  52, 57, 65
Visitor Information Center  615

Georgia Institute of Technology  971
Georgia. University of  1302
GEOS ( Geodynamic Experimental Ocean Satellite)  164, 1388
GEOS-9   852
GEO S-3   256, 264, 1393, 1395
Geosat Committee, Inc  1302, 1346, 1474-1484
Geostationary Operational Environmental Satellite system (See GOES,
GOES-D, GOES-3)

Geosynchronous orbit  1457
Geosynchronous platforms  1071
Geothermal energy research  1596, 1597, 1630, 1631
Germany, East  1718
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Germany, West Pr, ge

Communications satellites 1645,1662
Cooperation with China

Communications satellites 1654
Cooperation with Sweden/U.S. :

Geodynamic observations/measurements 143
Cooperation with U.S.:

AMPTE 97,1229
Galileo project 114, 882, 1241
Graphite composites 1652
Helios solar probes 1649'
Materials processing in space 1320,1352
Space Shuttle support/illus 1666,1667
Spacelab  1660'

Electric vehicle utilization 1611
GE S. (See Gesellshaft fur Elektrischen Strassenverkehr.)
Gesellshaft fur Elektrischen Strassenverkehr ( GES ) 1611
Gilmore Creek, Alaska 1385
GISS. (See Goddard Institute for Space Studies.)
GITEC. (See Goddard Introduction to Engineering Careers.)
Glasgow. AFB, Montana 996,1437
Global Atmospheric Research Program ( GARP) 21,1203,1331,1384
Global Positioning System. (See NAVSTAR.)
Global Weather Experiment  1331, 1334, 1372,1385,1389.1731
Goddard Institute for Space Studies (GISS), New York, N.Y__632, 649, 650, 656
Goddard Introduction to Engineering Careers ( GITEC )  971
Goddard Space Flight Center ( GSFC ) , Greenbelt, Md. :

Agricultural research  138/
AMPA support  180
"Bent pipe" system impact    1294
Computer complex  972, 273
Computer upgrading  1258, 1263, 1264, 1267, 1281, 1290
Construction of facilities:

Minor construction  501, 502
Modifications   478, 479, 495
Network Operations Control Center  1422
Repairs     453, 456, 457
Spacelab data processing facility  1423, 1450

Data processing facilities  264, 273, 1276
Description   632, 648
Education Office  1198
Engineering Test Center  1287
Equal employment opportunity activities  862, 864, 970, 971
GRO support  1218
IUE support  847, 1212
LANDSAT support  1363, 1364
Magnetometer data analysis  1410
Mission Control Centers  1256, 1259, 1276
Missions and Data Operations and Networks  932
Multimission Modular Spacecraft support  1027
NASCOM support  261
NEEDS support  1521
NWS support  1386
Organization chart  996
OS0-8 symposium  100
R&PM budgetary analysis, fiscal year 1980/overview/charts  632-657
Responsibilities   526, 632. 633
Review   1769
Service contract study  1266
Solar Maximum Mission support  1170, 1171
Space Shuttle support  1151, 1171, 1172
Space Telescope support  1216, 1283, 1296. 1297
Spacelab support  1295, 1296
STDN support  255, 256, 1256, 1274
TDRSS support  267
Tracking station  1261
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GOES ( Geostationary Operational Environmental Satellite ) , NOAA Page

AE SOPs data relay 
Cloud observations 
DOD/NOAA cooperation 
Hydrolical data acquisition 
Monitoring activities 
Overview
Space Shuttle support 
S SUS-A support 

GOES-D   160, 1019, 1023,
GOES-1   1383, 1385,
GOES-2  
GOES-3   133, 149, 1330,
Goldstone, Calif  948, 1257, 1258. 1269,
Goldstone, California tracking station 

257, 779, 1256, 1261,

1408
849
1731
1407

1405, 1408
1385, 1386
870, 880

1023, 1056, 1068
1068, 1331, 1391
1387, 1389, 1731

1387
1383, 1385. 1387
1278, 1293, 1446

256,
1274, 1279. 1287

Goldstone Deep Space Communications Complex 495,496
Gorizont ( U.S.S.R. satellite) 1718
Gould Inc 1617
Government Astronomers' Round Table ( GART ) 1414
Government Employees Training Act of 1958 531
Government Printing Office ( GPO) 617, 655
GP-B ( Gravity Probe-B)  103,106,594,600, 1169, 1217, 1218
GPO. (See Government Printing Office.)
Grand Valley, Colo 1407
Graphite composites 1652
Graphite-epoxy  1137
Gravity Probe-B (See GP-B.)
GRAVSAT  1393
Great Britain:

Cooperation with ESA/U.S. :
IUE  98, 851, 1214

Cooperation with France/U.S. :
Tiros-N  851, 1642, 1657

Cooperation with NATO/U.S. :
Communication satellites 1727

Cooperation with Netherlands/U.S. :
IRAS 86,98

Cooperation with U.S.:
Procurements  1652
Spacelab 2 1226
Tiros-N  152
Tiros Operational Vertical Sounder 1385
UK-6 launch 845

Electric vehicle utilization 1608-1610
Great Lakes 187, 740, 743,1388
Great Lakes Environmental Research Laboratory 1388
Greenbelt, Md. 632
Greenland 107
Grey, Dr. Jerry:

General testimony:
Aeronautics research and development:

Alternative fuels 1453
Avionics  1453
Budget increase justification 1453
Hypersonic technology 1453
National economic impact 1452
Research and technology base 1452
Rotorcraft research 1453
Supersonic transport systems 1452, 1453,1458,1459

Space research and technology:
Applications programs 1455,1456
Fifth Orbiter justification 1458
Program area decreases 1456
Propulsion systems 1454
Space power systems 1454,1455
Space sciences projects 1456
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Grey, Dr. Jerry—Continued
Information submitted: Page

"Assessment of Space Transportation Systems: 1980-2000"
( AIAA ) , Summary Statement and Conclusions  1465-1467

"Solar Power Satellite: A Plea for Rationality" (AIAA editorial) ,
text   1472

"Solar Power Satellites: An AIAA Position Paper", text____ 1468-1471
Letter to:

Stewart, Dr. John G.:
Aeronautics research and development  1472-1474

Prepared statement:
Aeronautics research and development  1459-1462

Alternative fuels research  1460, 1461
Avionics research  1461
Hypersonic research aircraft  1461
National importance  1459, 1460
Program balance  1461, 1462
Research and technology base  1460
Rotorcraft technology  1461
Supersonic cruise aircraft research  1460

Space research and technology  1462-1465
Applications programs  1463, 1464
Fifth Orbiter justification  1464
Overview/objectives   1462
Program balance  1464
Propulsion systems technology  1462, 1463
Space power systems  1463

Written answers to questions submitted by Stewart, Dr. John G.:
Stewart, Dr. John G.:

Aircraft energy efficiency program  1473
Propfan commercialization feasibility  1473

Grier, Herbert E.:
General testimony:

Aerospace Safety Advisory Panel:
Crew training  1135
NASA aeronautics programs  1133
NASA personnel  1134, 1135
Shuttle development philosophy  1135
Shuttle payload doors  1136, 1137
Shuttle readiness  1132, 1133
SSME   1134

Information submitted:
Aerospace Safety Advisory Panel:

Avionics assessment  1145, 1146
1978 Panel meetings and fact-finding meetings  1158, 1159

"Annual Report to Dr. Robert A. Frosch by the Aerospace Safety
Advisory Panel, Calendar Year 1978"  1139-1143

Prepared statement  1137-1139
Aerospace Safety Advisory Panel  1137-1139

Areas of interest •   1137, 1138
Shuttle readiness  1138-1140

GRO ( Gamma Ray Observatory ) :
Budget request, fiscal 'year 1980/status  1181, 1182
Capabilities   1168
Deferral/cost estimate_   1248
Initiation   918, 919, 924
Objectives/status   103, 106, 1217, 1218
Plans   1186, 1210, 1837
Priority   869, 870, 879

Ground-Based Electro-Optical Deep Space Surveillance ( GEODSS ) sys-
tem   1732

Ground stations  1307
Groupe Interministeriel des Vehicules Electriques (G.I.V.E. )  1611, 1612
GSA. (See General Services Administration.)
GSFC. (See Goddard Space Flight Center.)
Guam, M I  1258
Guam tracking station  256, 1261, 1279, 1287
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Page

Guatemala   1407
Guidance and control technology  232, 233, 1742, 1743
Gulf of Alaska  1384
Gulf of Mexico  1384
GWARC. (See General World Administrative Radio Conference.)
Gyroscopes   1736

11-3 helicopter 
Halley's comet (See also Comet mission.)  1179, 1182, 1186, 1243

HALO. (See High Altitude, Large Optics Program.)
HALO A ( U.S.S.R. helicopter)  1718

HALOE. (See Halogen Occultation Experiment.)
Halogen Occultation Experiment ( HALOE)  3, 133. 149, 156, 721, 1330

Hamilton-Standard 1488, 1600, 1632, 1815
Harrington, Dr. Charles D.:

Information submitted:
Aerospace Safety Advisory Board:

Control of human error 1152, 1153
Harrison, N.Y  1198
Harvard University  862
Hawaii 908, 1262, 1287, 1389, 1730
Hawkins, Willis M.:

Information submitted:
Aerospace Safety Advisory Panel:

Orbiter evaluation 1148-1150
HCMM (Heat Capacity Mapping Mission) :

Applications  20, 136, 1346
Data acquisition and analysis 145, 264, 273, 684, 1289
Experiments   1410
GSFC support  640
Mission duration/justification 141, 142
Objective   849
Status   1301
Tracking support 24, 256, 1258, 1263, 1279

Headquarters, NASA, Washington, D.0 760-778, 863, 974, 1150
Health, Education and Welfare, Department of (HEW) (See also Health

Services Administration)  1370
Health Services Administration, HEW 865, 866
HEAO (High Energy Astronomy Observatory) :

Activities/budgetary analysis, fiscal year 1980 85-89, 1209, 1210
Budget request, fiscal year 1980 inclusion  881
Follow-up activities  1169
Funding requirements  1164
GSFC support  637
MSFC support 594, 599,609
Status 19, 1208
STDN support 24, 641

HEAO-B   89
HEAO-C  78, 86, 88, 101, 256, 599, 845, 1212, 1279
HEAO-1 :

Accomplishments 1165, 1198, 1199, 1209, 1210, 1212
Mission duration  100
Objectives/status  85, 88, 99, 599, 847
Tracking support 256, 266

HEAO-2 :
Accomplishments 1209, 1212, 1213
AXAF comparison 103, 1218
Data. acquisition  1258
Funding justification  100
Objectives/status   85, 88, 99. 599. 847. 1165, 1166
Tracking support 256, 266, 273, 1279
X-ray mirrors  1217

1745
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HEAO-3 
Heat Capacity Mapping Mission. ( See HCMM. )
Heat pipes 

Page
847

229
Heat shields 229, 1505
HEBBLE. (See High Energy Benthic Boundary Layer Experiment.)

Heflin, Senator Howell:
Comments:
Agency overview:

Budget request program direction 798
Equal employment opportunity program 798

Information submitted:
National Aeronautics and Space Administration Report on
Equal Employment Opportunity Program, 1978:
Accomplishments/goals overview 853,854
Astronaut candidates 863,864
Community outreach 864,865
DFRC directorship 864
Federal Women's Program 862
Hispanic employment program 862,863
Minority business 865
Pre-complaint counseling 858-861
Professional Recruiting Office 854, 855
Recruitment goals and timetables 854
Summer employment program 856, 857
Technology transfer 865, 866
Upward mobility program 855, 856

Inquiries:
Agency overview:

U.S.S.R./U.S. budgets 913
Materials processing in space:

Germany and U.S.S.R. experiments 1320
Research and program management:

Space museum funding 974,975
Space and terrestrial applications:

Large deployable communications antenna 1321
Helicopter technology  195, 211, 662, 685, 1698, 1699,1716,1718,1741-1745
Helios solar probes   19, 24, 78, 113, 257, 259, 886,1165,1239, 1649
Helium  239,1625, 1626
Henderson, Dr. Frederick B., III:

General testimony:
Geosat Committee, Inc.:

LANDSAT program recommendations 1474-1476
Remote sensing data utilization 1478, 1479
SPOT French satellite 1476
STEREOSAT 1474-1479

Information submitted:
"Management of Satellite Acquired Earth Resource Data-Rec-

ommendations from the User Community," summary of recom-
mendations and conclusions  1483

"Stereo Satellite Product Market Assessment." summary and
conclusions   1483, 1484

Prepared statement  1480-1483
Geosat Committee, Inc  1480-1483

Fiscal year 1980 Executive budget recommendations  1481

• Objectives/sponsorship   1480
Recommendations to NASA  1480-1483

HEOS 1/2  1387

HEW. (See Health, Education, and Welfare Department of.
High altitude application aircraft  932

High Altitude, Large Optics (HALO) Program  1733, 1734

High Energy Astronomical Observatory. (See HEAO, HEAO-B, HEAO-C,

HEAO-1, FIEA0-2, and HEAO-3. )
High Energy Benthic Boundary Layer Experiment (HEBBLE)  188

High performance aircraft technology  192, 205, 206, 218, 219, 785, 811, 885
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Page
High Resolution Infrared Sounder ( HIRS )  152, 160, 1390
High temperature gas reactor program  1625
Highly Maneuverable Aircraft Technology program (HiMAT) :

Accomplishments   850
Activities   223
Aerospace Safety Advisory Panel investigations  1143
Budgetary adjustments  222
DFRC support  260, 271, 295, 1144
Flight testing  785
Status/chart   192, 703, 1490, 1519, 1545

HiHAT. (See Highly Maneuverable Aircraft Technology program.)
HiMAT aircraft  205
Himmel, Dr. Seymour C.:

General testimony:
Aerospace Safety Advisory Panel:

Shuttle readiness  1134
SSME development  1133, 1134

Information submitted:
Aerospace Safety Advisory Panel:

Propulsion system evaluation  1153, 11175148
HIND (U.S.S.R. helicopter) 
Hinners, Dr. Noel W.:

General testimony:
Agency overview:

Senate support  1163
Space science:

Advanced X-ray Astronomy Facility  1169
Budget request  1164, 1165, 1181, 1182
Commentary exploration  1179, 1180, 1182, 1183
Costs   1183
Explorer program  1167, 1168
Follow-up science  1187, 1188
Future outlook  1206, 1207
Galileo project  1178, 1179
Gamma Ray Observatory  1168, 1169
HEAO-2 and HEAO-2  1165, 1166
International Sun Earth Explorer  1171, 1172
Life sciences  1173-1175
Lunar orbiter  1185, 1186
Lunar Polar Orbiter  1187
Lunar sample analysis, NSF role  1205
Mars ice cap environment  1202, 1203
Mars mission   1205, 1206
Mission summary  1179-1181
New starts  1181, 1182
OMB v. NASA new-start philosophy  1184-1187
Physics and astronomy  1175
Pioneer II  1178
Planetary exploration  1175, 1176
Public awareness and education  1188, 1189, 1202
Schedule adherence  1183
Science community coordination efforts  1202, 1203
Slowdown of atomic processes evidence  1202
Solar Maximum Mission  1169-1171
Solar Polar Mission  1171

6:7Solar terrestrial program  1111
Space Telescope 
Spacelab   1168, 1171-1173
Ultraviolet astronomy 1167
Venus Orbiting Imaging Radar 1178, 1179
Voyager 1  1177, 1178
Voyager 2    1177, 1178
Young researchers  1187, 1188
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Hinners, Dr. Noel W.-Continued
Information requested by:

Schmitt, Senator Harrison H.:
Slowdown of atomic processes 
Solar/terrestrial information reports for laymen

Page

1202
and edu-

cators  1189-1199
Solar/terrestrial research 1203

Prepared statement 1208-1245
Space science 1208-1245

Administrator change 1208
Astrophysics programs 1210-1219
Budget request and features 1208-1211
Life sciences programs 1229-1234
Planetary program 1234-1245
Solar terrestrial programs 1219-1229

Written answers to questions submitted by:
Schmitt, Senator Harrison H.:

Advanced programs 
Gamma Ray Observatory 

1247
1248

Halley's comet mission 1248, 1249
Infrared Telescope Facility 1249, 1250
Life sciences flight experiments program 1250
Pioneer Venus 1250, 1251
Search for Extraterrestrial Intelligence 1251
Space sciences planning 1253
Space Telescope Institute 1254
Spacelab  1252
Standard spacecraft and equipment procurement 1252
Venus Orbiting Imaging Radar 1254

HIRS. (See High Resolution Infrared Sounder and HIRS-2.)
HIRS-2  1390,1398, 1399
Hjort, Howard W.:

Letter to:
Stevenson, Senator Adlai E.:

USDA space activities 1378-1383
Prepared statement 1378-1383

USDA space activities 1378-1383
Crop condition assessment 1381, 1382
Individuals USDA agencies activities 1382, 1383
Joint Program for Applications of Aerospace Technology in

Agriculture ( Secretary's Initiative) 
LACIE  
Overview/summary  
Remote sensing 

Holloman AFB, White Sands, N. Mex 
Homestead AFB, Fla 
Honduras  
Honeywell Corp. 
Honolulu, Hawaii 

1379-1381
1379
1378

1378, 1379
661

863,6418407

1808, 1814
1386

Houston, Tex 862,1424, 1425
Howard University 970, 97/
Hudson Bay, Canada 908
Hugh L. Dryden Flight Research Center (DFRC ) , Edwards, Calif.:

Aerodynamics Test Range 260, 271
Aeronautical R. & D  270,271,1144, 1511
Air Force Flight Test Center support 1752
Construction of Facilities 293-298,

433, 477, 478,500,501,800,1437, 1447, 1448
Director  864
Mission Control Centers 1256, 1276
Orbital Flight Tests support 260, 571, 845
Orbiter support 47, 1147
Organization chart 995
Research and program management/charts 699-716
Responsibilities  526
Space Shuttle Support 36, 45, 256, 828
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Page
Hughes Aircraft Co  1178, 1241, 1815
Human Engineering Laboratory, USA  1742
liuman factors research  206, 207, 216, 684, 685, 1496
'Huntsville, Ala  864
Hybrid vehicles  1623
Hydrogen   165, 1453, 1460, 1626, 1627
_Hydrogen maser clocks  1204
, Hydrography   1409
Hydrology   1407

-"Hypersonic technology  205, 206, 335, 718, 1453, 1461, 1505, 1571, 1572

IACs. (See Industrial Applications Centers.)
iBM Corp  1408
IBM 360/50 computer_  652
IBM 1401 computer  614
ICBM. (See Intercontinental Ballistic Missile.)
Ice   740
Icebergs   743
ICEWARN project  187
ICSOP. (See Interagency Committee of Stratospheric Ozone Protection.)
ICSTA. (See Interagency Committee on Satellite Telecommunications Ap-

plications.)
1CSU. (See International Council of Scientific Unions.)
Idaho  848, 1404, 1406
IECM. (See Induced Environmental Contamination Monitor.)
Image Data Processing Facility. (See Goddard Space Flight Center.)
_image Processing Facility, OSTDS  1262, 1263, 1289
_LIMOS. (See Federal Interagency Task Force on Inadvertant Modification

of the Stratosphere.)
DIP-7   1387
IMP-8. (See Explorer 47.)
'The Impact of Telecommunications on Transportation Demand through

the Year 2000"  1583
'Implementing Accord Between the Department of Energy of the United
States of America and the State of Scientific and Technological Com-
mission of the People's Republic of China on Cooperation in the Field of
High Energy Physics"  1672, 1673

IMS. (See International Magnetospheric Study.)
IMSCIE. (See International Magnetospheric Study (IMS) Center Infor-

mation- Exchange Office.)
India   146, 852, 1642-1645, 1648, 1657-1659, 1663, 1717
Indian National Remote Sensing Agency, India  852
Indonesia   1644, 1659, 1717
Induced Environmental Contamination Monitor (IECM)  602
_Industrial Applications Centers (IACs)  186-188, 1360
:Industrial cooperation:

A.erojet-General Corp./NASA :
Orbital maneuvering engine  1808, 1814

Airbone Instruments Lab./NASA :
AMPA  180

Bell Helicopter Co./NASA :
Tilt Rotor Research Aircraft  1144, 1489

Bettcher Manufacturing Co./NASA :
Coating   1360

Boeing Co./NASA :
Energy efficient transport  1487
Energy R. & D  1598
MOD-2 wind turbine  1630
Quiet Short-Haul Research Aircraft/chart  1144, 1489, 1517, 1542

Boeing Co./USAF:
IUS   1022, 1023

Boeing Commercial Airplane Co./NASA :
Quiet Short-Haul Research Aircraft  225
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Industrial cooperation—Continued
Booz-Allen Applied Research, Inc./NASA : Page

Lighter-Than-Air vehicle study  1566
Comsat Corp./NASA :

Satellite launches  845
COMSAT General Corp./DOD :

MARISAT satellites  1729
COMSAT General Corp./NASA :

INTELSAT V  742
Corning Glass Works/Eastman Kodak Co./NASA :

Space Telescope  1167, 1216
Corning Glass Works/Perkins-Elmer Corp./NASA :

Space Telescope  1167, 1216
Cotton, Inc./NASA :

Crop management  136. 147
Detroit Diesel Allison/Garrett AiResearch/Teledyne Continental Air-

craft Engines/Williams Research Corp./NASA :
General aviation turbine engine  1564

Developmental Science, Inc./USA :
Astroplane design concept  1756

Developmental Science, Inc./USN :
Astroplane design concept  1756

ERNO Raumfahrttechnik G.m.b.H./ESA :
Spacelab   1021, 1022

GE/NASA :
LANDSAT—D   848
MOD-1 wind turbine  1630
Ocean pollution satellite system  1319,
QCSEE   224
Variable Cycle Engine  1489, 1490, 1518

GE/Pratt & Whitney Aircraft Co./NASA :
Energy efficient energy program  221

General Dynamics Corp./USAF/NASA:
Aircraft control technology  1742

Geosat Committee, Inc./NASA :
Geology/space applications  1302
Mineral exploration techniques  1481
STEREO SAT   1346

Hamilton Standard/NASA :
Space shuttle  1815
Turboprop research  1488

Honeywell Corp./NASA :
Orbiter   1808, 1814

Hughes Aircraft Co./NASA :
Galileo project  1178, 1241
Orbiter   1814

Itek Corp./NASA :
Large Format Camera  140

Lockheed Missiles and Space Co./NASA :
Energy efficient transport  1487
Orbiter   37, 830, 1813

Lockheed Missiles and Space Co./Rockwell International Corp./NASA :
Orbiter   35, 827
TPS   1836

Los Alamos Scientific Laboratory/NASA :
Nuclear energy research  238

LTV Aerospace Corp./NASA :
Scout project  77
TPS    1808, 1814

• McDonnell-Douglas Corp./NASA :
Energy efficient transport  1487
Space Shuttle  1150,
Spinning Solid Upper Stage  53, 54, 58, 1023, 1068, 1089,

McGaughy, Marshall & McMillan Co./NASA :
COSMIC program  1360,
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Industrial cooperation-Continued
Mack Trucks, Inc./Thermo Electron Corp./DOE :

Bottoming cycle system 

Page

1586=1593
Marquardt Corp./NASA :

Orbiter   1808, 1814
Martin Marietta Corp./NASA :

External Tank  1014
Martin Marietta Corp./Rockwell International
United Space Boosters, Inc./NASA :
Space Shuttle 

Minnesota Mining and Mfg. Co./NASA :
TPS  

National Technical Association/NASA :
Career Awareness Program 

Pratt & Whitney Aircraft Co./NASA :
Turbo-machinery program 
Variable Cycle Engine  1489, 1518, 1519

RCA Corp./NASA :
DE   1224
RCA-C   845
Rocketdyne/Ad Hoc Committee for the Review of the Space Shut-

tle Main Engine/NASA :
SSME investigations  1090, 1115

Rocketdyne/NASA :
Orbiter   49
SSME  41, 834, 1092-1096, 1099-1115, 1813

Rockwell International Corp./NASA :
Energy R. & D  1598
HIMAT   1490
Orbiter   38, 48, 831, 847
Space Shuttle  1802, 1807, 1809, 1810, 1814, 1817, 1820, 1846

St. Regis Paper Company/NASA :
Forestry   136, 147, 349

Sikorsky Aircraft Co./NASA :
Rotor Systems Research Aircraft  1489

Sounding rockets  107
Sundstrand Corp./NASA :

Orbiter   1808, 1814
Teledyne Continental Motors/NASA :

Diesel engines/general aviation aircraft application  1565
Textron Bell Helicopter/NASA :

Tilt Rotor Research Aircraft  225
Thiokol Corp./NASA :

SR111  44, 45
TRW, Inc./DOD :

DSCS II satellites  1728
TRW, Inc./NASA :

Materials processing in space  1352
Orbiter   1808, 1814
Space processing equipment  174, 177
TDRSS   1265, 1266
Turbine blade coatings  1524

United Space Boosters, Inc./NASA :
SRB

Corp./Thiokol Corp./

46, 837

1158

970

1105

44
Western Union Space Communications, Inc./NASA :

TDRSS   1260, 1261, 1264, 1265
Wiggins Corp./USAF :

Space Shuttle  1148
Inertial Upper Stage ( IUS) :

Activities/description/chart   1022, 1023, 1065, 1067, 1068
Applications   1080, 1832
Boeing Co./USAF cooperation  1022, 1023
Budget justification, fiscal year 1980  57, 58

• Budget request, fiscal year 1980 inclusion  870, 871, 881
Construction of Facilities  438, 440
DOD/NASA cooperation  18, 53, 58, 598, 1065, 1722
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Inertial Upper Stage (IUS ) -Continued Page
DOD support/status/charts  1675, 1676, 1683, 1684, 1716, 1719, 1720, 1828
Galileo support 1178, 1183, 1241, 1260, 1822, 1833. 1834
111 SFC support  597, 609
Solar Polar Mission support  19, 93, 1171, 1221
TDRSS support  53, 1261, 1263, 1284
Titan support  1719
USAF development  1721, 1830
USAF/NASA cooperation  571, 593, 1022, 1023, 1080

Information systems program, OAST  850
Information systems technology   633
Infrared Astronomical Satellite (See IRAS )
Infrared Imagery of Shuttle (IRIS)  686, 1523
Infrared Interferometer Spectrometer (IRIS)  1249, 1397
Infrared radiometers  201, 1346
Infrared Telescope Facility (IRTF)  119, 1249, 1250, 1414, 1447
Infrared telescopes  781, 1168, 1175
Infrared Temperature Profile Radiometer (ITPR )  1390
Inspector General Office, NASA  966, 967, 980
Institute for Telecommunication Science ( ITS ) , NBS  1598, 1631, 1632, 1639
Integrated Program for Aerospace Vehicle Design (IPAD )  210
Intelligence Research and Development Council (IR&DC )  1757
INTELSAT. ( See International Telecommunications Satellite Consortium.)
INTELSAT ( Communications satellite)  181, 1645, 1663
INTELSAT IV-A F3  852
INTELSAT IV-A F6  852
INTELSAT V 742, 1017, 1018, 1023, 1068
INTELSAT V-A  845
INTELSAT V-B  845
Inter-American Development Bank  1407
Interagency Committee of Stratospheric Ozone Protection (ICSOP )  1203
Interagency Committee on Satellite Telecommunications Applications
(ICSTA)   179

Interagency cooperation:
Ad Hoc Committee for the Review of the Space Shuttle Main Engine/

Rocketdyne/NA SA :
SSME investigations 

Alabama/NASA :
Space museum 

Appalachian Regional Commission/NASA :
ASVT projects 

BLM/EDC/NASA :

1090, 1115

974, 975

171, 172, 848

Vegetation Inventory 1406
BLM/Fish and Wildlife Service/NMFS/NASA :

Seagrass mapping 1389
ELM/NASA:

Vegetation inventory 136,147, 549, 1400
Bureau of Census/NASA :

Land use 136, 147
Bureau of Mines/Office of Surface Mining/USGS/NASA :

Strip mine monitoring 1402
CAB/DOT/NASA :

Commuter aircraft study 1493-1496
California/NASA :

Water management 136, 147
Civil Air Patrol/FAA/NASA :

National Congress on Aerospace Education 1200
Clear Lake City Water Authority/Houston/NASA :

Water management 1424, 1425
Cleveland/NASA :

Property leasing  739
COE/NASA :

Water management  137, 147, 171, 172, 549
DMA/EDC/NA SA :

Hydrographic charts  1409
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"Vandenberg AFB

Interagency cooperation-Continued
DMA/NASA : Page

LANDSAT data  1320
DMA/NOAA/NSF/U SG S/NASA :

Tectonic plate motion  143
DNA/NASA :

Poker Flats Research Range support  661
DOC/DOD/NASA :

Polar Orbiting Operational Meterological Satellite Coordinating
Board   1730, 1751

DOC/DOI/USAID/USDA/NASA :
Agricultural research  4, 20, 872, 883, 1378-1381

DOC/NA SA :
NSTL services  620

DOC/NTIA/State, Dept. of/NASA :
General World Administrative Radio Conference  1312, 1313

DOD/DOE :
Dynamic isotope power system  1603, 1634

DOD/DOE/DOT/NOAA/NSF/USDA/NASA cooperation:
National Climate Program advisory Committee  1203

DOD/DOE/EPA/NOAA/NASA :
Interagency Committee of Stratospheric Ozone Protection  1203

DOD/DOE/NASA :
Alternate fuels research  1752
Space applications program  1584, 1628

DOD/DOT :
NAY STAR   1710

DOD/DOT/NOAA/Canada/France/NA SA :
Search and Rescue Satellite System  179, 180

DOD/FAA/NOAA/NASA :
Ozone research  1398, 1399

DOD/NA SA :
Activities   1716, 1717, 1750-1752
Aeronautical research and technology  784,

1572, 1698, 1699, 1736, 1741, 1754
Aeronautical test facilities  1696, 1697, 1700-1703, 1717, 1750
Aeronautics and Astronautics Coordinating Board  1757
Astronaut selection  1835
Cosmic Ray Isotope Experiment  86, 98
Deployable antennas  1321, 1704
Equipment utilization  1575
Facilities coordination  620, 1269-1271
GOES   1731
IUS   18, 53, 58, 1722
Laser research  1709, 1710
Launch services  845, 1074
Long Duration Exposure Facility  1735
Meterological satellites  1730
Personnel   636
SEASAT data processing  1731
Space construction studies  1497
Space Shuttle

Crew  
DOD utilization 
Explosion hazard study 
IUS integration 
JSC/KSC support 
Payloads safety agreement 
Schedule requirements__ 1810, 1812, 1816, 1818, 1822, 1829, 1830, 837
Security requirements  1018, 1056
Spacelab   1849
Status/charts   1665-1684, 1716, 1719

1015, 1016VAFB launches 
Tracking and data acquisition  252, 641, 1272
  1019, 1056

1850
1708
1148
1065
1832
1151
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Interagency cooperation-Continued
DOD/NGS/NSF/USGS/NASA : 

Page

Tectonic plate motion  21, 137

DOD/NOAA :
GOES  1731

DOD/NOAA/NASA :
National Oceanic Satellite System:

Benefits/charts   1373-1377

Classified data handling  1705

DOD/NOAA roles  1331,1751,1753

Emphasis  1303,1304

Justification   1692, 1963, 1731

Objective  150,151

Status  965

Ocean monitoring studies 163

DOD/NOAA/NSF/NASA :
Atmospheric research 1202,1203

DOD/NOAA/SDSD/NASA :
National Oceanic Satellite System 1387

DOE/EPA :
Automotive emission control 1622,1623

SPC 1638, 1639

DOE/EPA/Institute for Telecommunication Science/NASA :

SPS   1598,1631,1632

1)0E/EPA/Institute for Telecommunication Science/NSF/NA
SA :

SP S  
1639

DOE/NASA:
Coal extraction systems 

602

Electric and hybrid vehicle program 
1593

Energy R. & D.:
Activities/charts  1492, 1493, 1524, 1525, 1555-1558

1502-1504, 1507, 1508, 1525, 1583-1604, 1627-1638

  745Funding 
LeRC activities
NASA role 
OAST support 

23
761

Nuclear waste management 
 1604-1606

Solar heating and cooling 
 1593, 1594

SPS/chart   250, 1526, 1559, 1638, 1639

Wind turbine generator 
 739

DOE/ US GS :
Gas exploration 

 1403

DOI/NASA :
Facilities utilization  620, 717, 1263

LANDSAT data processing 
 1363, 1364

DOI/New Mexico/NASA :
Surface mining monitoring 

 1404

DOI/USAID/USDA/NA SA :
Agriculture research program/chart-136, 145, 146, 1301, 1

302, 1338-1343

DOL/NASA :
Employment 

DOT/NASA :
NSTL services 

DOT/NOAA/USAF/NA SA :

936

620

Search and Rescue Satellite System
1352

EDC/Iowa :
Ground water mapping 

1405

EPA/NASA :
Environmental R. & D 

149,1203,1358

NSTL services 
620

Water management 
187

FAA/NASA :
Aeronautical R. & D. activities 205,207, 214, 216,1489,1496,1504

FAA/NSF/NASA:
Stratospheric research 

1203

FCC/NA SA :
INTELSAT/DOMSAT systems 

181

51-336-79--4
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Interagency cooperation—Continued
Federal Preparedness Agency/Justice Dept./NORAD/State Dept./
NASA: Page

Skylab reentry activities  933
Fish and Wildlife Service/NMFS :

Turtle tracking study  1389
Fleet Numerical Weather Central/NASA :

SEASAT data processing  1303
Forest Service/NASA :

Nationwide Forestry Application Program  1382
Table Mountain facilities  779

GSA/NASA :
Facility leasing  762
MSFC telephone network  617

Health Services Admin./Papago Tribe/NASA :
Solar electric power system  865, 866

HEW/VA/NASA :
Battery powered wheelchair development  1370

Louisiana/NASA :
NSTL services  620

Mississippi/NASA :
NSTL services  620

MSHA/EDC :
Mine stability evaluation  1405

National Conference of State Legislatures/NASA :
Technology transfer  172, 173

National Conference of State Legislatures/National Governors' Assoc./
NASA:
Remote sensing activities  1343

National Council of Negro Women/NASA :
Aerospace symposium  862

National Eye Institute/NASA :
Surgical instrument  742, 850

National Governors Association/NASA :
Technology transfer  172, 173

National Institute on Aging/NASA :
Medical devices  1370

National Park Service/NASA :
ASVT projects  171, 1400
National Telecommunications and Information Admin./NASA :

Communications Satellites  179
Navajo Nation/NASA :

Resource inventory  865, 866
Naval Surface Weapons Center/NOS/Texas. 11./NASA:

Sea surface height measurements  1393
NCC/NASA :

Weather data  1387
New Mexico/Smithsonian Institution:

Space Hall of Fame  974, 975
NIH/Johns Hopkins U./NASA :

Medical devices 
NIH/Rehabilitation Services Admin./Veterans Admin./NASA :

Bioengineering   1355, 1358
NMFS/NASA :

Porpoise tracking studies  1389
NMFS/USCG/NASA :

Fishery surveillance  1389
NOAA/NASA :

Activities   1308, 1390-1394
ASVT project  171
Earth Radiation Budget Experiment  149, 155, 1391
Environmental observations  21
GOES-3   1330
GRAVSAT   1393
Meteorological satellites  151, 849, 851, 1330, 1392

187
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Interagency cooperation—Continued
N OAA/NA SA—Continued 

Page

Operational Environmental Satellite System 
 1384, 1385

Ozone monitoring techniques 
 1397-1399

Satellite launches 
 845

Satellite tracking  641, 1272, 1274

Search and Rescue Satellite System 
 80, 1024, 1025

Solar Backscatter Ultraviolet Instrument 
 160

Tropospheric research 
 1203

Very Long Baseline Interferometry Antenna 
 143

-NOAA/NSF/NASA :
Activities   162, 1203, 1331

-NOAA/NSF/USGS/NASA :
Tectonic plate motion 

 1302

NOAA/Scripps Institute of Oceanography/NASA :

Sonar   1358

NOAA/Scripps Institute of Oceanography/Southern Calif., U. of/

Texas A.&M./NASA :
Coastal Zone Color Scanner data evaluation 

 1392

NOAA/USAF :
Space Environmental Laboratory 

 1388

NOAA/USAF/NA SA :
U.S. Standard Atmosphere ( 1976) 

 1751

NOAA/USAID/NASA :
Weather receiving station 

 1307

NOAA/USCG/NASA :
ICEWARN   187

NOAA/USDA :
Agricultural weather facility 

 1384

NOAA/USDA/NA SA :
Agriculture research program 

 1362

LACIE   1338, 1379, 1392, 1396

NOAA/USN/NASA :
National Oceanic Satellite System  1315

North Alabama Educational Opportunity Center/NASA :

Aerospace symposium  864, 865

NOS/NASA :
Activities   1388, 1389

NSF/NASA:
Balloon utilization  659

Lunar samples  114, 119, 120, 1183, 1184, 1205, 1245

Space related activities  1414, 1415

Women in Science and Engineering Subcommittee  862

NWS/NASA :
Meteorological data support  1386

Surface temperature measurements  1394, 1395

NWS/World Meteorological Organization:
Voluntary Assistance program  1389, 1390

,OFPP/OSTP :
OMB Circular A-76  1005

•ONR/NASA :
Balloon utilization  659

•ONR/Woods Hole Oceanographic Institute:
HEBBLE   188

STP/NYU/NASA :
Technology transfer study  1369

Pacific Northwest Regional Commission/NASA :
ASVT projects  171, 848, 1402, 1406

Public Service Satellite Consortium/NASA :
• Public service communications project  183

Rehabilitation Services Admin./NASA :
Medical devices  1370

Reimbursable work/chart 
 932

Remote sensing systems  1313-1315
SBA/NASA :

Industrial Applications Center support  187
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Interagency cooperation-Continued
SDSD/NASA : Page

Coastal Zone Color Scanner data processing  1387Sounding rockets  107South Carolina/NASA
Resource management  1348SSB/NASA :
Space science program  1253State, Department of/NASA :
U.N. Conference on Science and Technology for Development_ 1306, 1307Texas/NASA :
ASVT project 

USA/FAA/NASA :
Rotorcraft  

USA/NASA :
Facilities utilization  592, 609, 610.

171, 172,

612, 678, 685,

549

214

1752
Rotor Systems Research Aircraft/chart 850,1517, 1542,1751
Rotorcraft technology 949
Tilt Rotor Research Aircraft/chart__ 224, 225, 850,1489,1517,1540,1751

USA/USN/NASA :
Rotorcraft research 220,1741

USAF/General Dynamics Corp./NASA
Aircraft control technology 1742

USAF/NASA:
Aeronautical research and development 218,

219, 222, 685,1453,1461,1487
Aircraft maintenance 
Engine research 

296, 298,
210,

549
344

Facilities utilization____ 260, 271, 557,558,717, 779, 1146,1446,1447,1750
Fuels research 1571
IUS  571, 593,1022,1023,1080
Launch activities 63, 80, 246,1025,1074,1750
Multimission Modular Spacecraft 1751
Personnel  973,1752
Space Shuttle 1836
Spacecraft charging protection system 238
SRB development 597

USAF/USN :
Joint technology demonstration engine 1742

USAF/USN/NASA :
FLTSATCOM-B 845,1735
SCATHA  1735

USAID/NASA :
Land use  137, 147

USAID/USDA/NASA :
Crop management activities  1382

USCG/NASA :
Firefighting module  187
Sea traffic control  1315
Surveillance   183

USDA/NASA :
LACIE  136

USG S/NASA :
ASVT project  171, 1400
EROS program  1400-1402
Land use  136
LANDSAT data dissemination  142
Magnetometer data analysis  1410
Mags9 t data utili-ation  139
Planetary exploration  1412

USMC/NASA :
Personnel exchange  1752

USN/NASA :
Aeronautical R&D  219, 685, 1752
ARC facilities utilization  678
FLTSATCOM satellites  742



1903

Interagency cooperation-Continued
USN/ NA SA-Continued Page

Personnel exchange  1752
SEASAT   1751

VA/NASA :
Medical devices  1370

Virginia/NASA :
Air pollution sensors  149

Intercontinental Ballistic Missile (ICBM)  80, 1688, 1691, 1719
Interdepartmental Committee for Atmospheric Sciences  1390
Interferometers  158
Interim Upper Stage. (See Inertial Upper Stage.)
interior, Department of (see also Bureau of Land Management; Bureau

of Mines Geological Survey, U.S.; National Park Service; and Office
of Surface Mining.)
Aerospace technology utilization    1402-1414
Cooperation with DOC/USAID/USDA/NASA

Agricultural research  4, 20, 833, 872, 1378-1381
Cooperation with NASA

Facilities utilization  620, 717, 1263
LANDSAT data processing  1363, 1364

Cooperation with New Mexico/NASA
Surface mining monitoring  1404

Cooperation with NOAA/USAID/USDA/NASA
Agricultural research program  136, 145, 146, 1301, 1302

Cooperation with USAID/USDA/NASA
Agriculture research program/chart  1338-1343

Responsibilities   1400
Space-related activities  797, 798, 1323
Space Shuttle utilization  1772

Internal combustion engine  1585-1593
International cooperation:

Activities/overview/chart  851-853, 875, 876, 887, 888, 1641-1675, 1717
Argentina/Brazil/Spain/U.S. :

Meteorological program  271
Australia/India/U.S. :

Agricultural experiments  146
Australia/U. S. :

Balloon program  1415
Bangladesh/U. S. :

Weather receiving station  1307
Belgium/U. S. :

F-16 aircraft 1716, 1736, 1746
Canada/France/DOD/DOT/NOAA/N.kSA. :

Search and Rescue Satellite System 179, 180
Canada/France/U. S. :

Search and Rescue Satellite System 22, 134
Canada/France/U. S. S.R./U. S. :

Search and Rescue Satellite System 872, 884, 934, 1352
Canada/U. S. :

CTS   742
Remote Manipulator System 38, 48, 1081

China/U. S. :
Agreements  1668-1674
Space activities 927, 936

ESA/Great Britain/U.S. :
IUE  98, 1214

E SA/Japan /U. S. :
Wind studies  1383

E SA /Japan/U. S. S. R. /U. S. :
Global Weather Experiment  1389

ESA/U. S. :
Comet rendezvous 1179, 1180, 1248
ISEE   97, 1171, 1203
IUE   1212
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International cooperation (continued)
ESA/U.S.-Continued Page

Solar Polar Mission  4,
18, 19, 93, 269, 780, 781, 871, 872, 882, 1171, 1179, 1180, 1221

Space Telescope  1167.
Space lab 53, 55, 56, 593, 607, 1021, 1022, 1061, 1066, 1087, 1194, 1195
Spacelab 1 94-96, 1172, 1226
Spacelab 2 1087, 1088

France/U.S. :
DCPLS   1385
Tiros-N  152'

Great Britain/NATO/U.S. :
Communications satellites  1727

Great Britain/Netherlands/U.S. :
IRAS   86, 98

Great Britain/U.S. :
Spacelab 2  1226
Tiros-N  152'
Tiros Operational Vertical Sounder  1385
UK-6  845

INTELSAT/U.S. :
Satellite launches 852, 171T
Space Shuttle  1056.

International Council of Scientific Unions/World Meteorological
Organization:

Global Weather Experiment  1389
Italy/U.S. :

San Marco-D  86, 97
Japan/U.S. :

Space activities  934, 935
NATO/U.S. :

NAV STAR  1725
Netherlands/U.S. :

IRAS   781, 1216
Sounding rockets  10T
Sweden/W. Germany/U.S. :

• Geodynamic observations/measurements  143:
U.N/U.S. :

Upper atmospheric research program  1330
U.S.S.R. cooperative projects  1648
U.S.S.R./Salyut 6 crews  1718•
U.S.S.R./U.S. :

Activities   934
Agricultural activities 146, 1381, 1382
Biological satellite program/chart 124, 683, 1232, 1234, 1235
Joint American-Soviet Particle Inter-Calibration Project  1390,
Search and Rescue Satellite System  179,
Sounding rocket experiments  107

West Germany/U.S. :
AMPTE  97,1229'
Galileo project 114, 882, 1241
Material processing in space 1320, 1352

Yeman Arab Republic/U.S. :
LANDSAT mosaic  1409'

International Council of Scientific Unions (ICSU)  1389
International Geophysical Year 1717, 1718
International Harvester Co  1622
International Magnetospheric Study ( IMS )  1387
International Magnetospheric Study ( IMS ) Center Information Exchange
(IMSCIE ) Office  1387

International Ozone Commission  1396
International Radio Regulations  1352
International Solar Polar Mission (ISPM ) . (See Solar Polar Mission.)
International Sun-Earth Explorers. (See ISEE, ISEE-1, ISEE-2 and
ISEE-3.)
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Page-

International Telecommunications Satellite Organization 
(INTELSAT_-

_ 852,
1017-1019, 1056, 1644, 1649, 1659, 1717

International Ultraviolet Explorer. (See IUE.)
International Women's Year Conference  862
lo (Jupiter moon) 1177, 1249, 1250
Iowa 1382, 1405
IPAD. (See Integrated Program for Aerospace Vehicle Design.)
IPSM (International Solar Polar Mission). (See Solar Polar Mission.)
IR&DC. (See Intelligence Research and Development Council.)
Iran  852, 1643, 1644, 1654, 1655, 1658, 1659i
IRAS (Infrared Astronomy Satellite) 86, 87, 98, 481, 681, 686, 781, 1216
IRIS. (See Infrared imaging of Shuttle, and Infrared Interferometer

Spectrometer.)
IRTF. (See Infrared Telescope Facility.)
ISEE (International Sun-Earth Explorer) :

Accomplishments   1209'
Budget request, fiscal year 1980 inclusion  881
Capabilities   1388
ESA/U.S. cooperation  97, 851, 1171, 1203-
GSFC support  637
Objectives   86, 87, 90, 93.
Status    1208, 1209,
STDN support  24

I SEE-A  97, 100, /171, 1172, 1196, 1224, 1225
ISEE-B  97, 100, 1171, 1172, 1196, 1224, 1225,
I SEE-C  97, 100, 101, 1171, 1195, 1196, 1224, 1225
ISEE-1   256, 266, 641, 847
I S EE-2     256, 266, 641, 847
I SEE-3   256, 266, 641, 847
ISIS-1     1387"
ISIS-2   1387
Italy   86, 97, 852, 1613, 1643, 1653, 1658, 1660
Itek Corp  1401
ITPR. (See Infrared Temperature Profile Radiometer.)
ITS. (See Institute for Telecommunication Sciences.)
IUE (International Ultraviolet Explorer) :

Accomplishments   1209
Budget request, fiscal year 1980  881'
Capability   847
ESA/Great Britain/U.S. cooperation  98, 851, 1214
ESA/U.S. cooperation  1212'
GSFC support  637
Objectives   86, 87, 105
Observation program/chart  1212-1214
Observations   99, 100, 1166, 1214'
Status   1208:
STDN support  24, 256, 641

IUS. (See Inertial Upper State.)

J
J85-21 test engine  344
Jacksonville State University    970
Japan:

Cooperation with ESA/U.S.:
Wind studies  1383:

- Cooperation with ESA/U.S.S.R./U.S. :
Global Weather Experiment  1389

Cooperation with Fiance/India/U.S.:
Spacelab 1  1642, 1657

Cooperation with U.S.:
LANDSAT ground station  852, 1643, 1658
Satellites/launches  852, 934, 935, 1717
Space activities     1645, 1661, 1662'
Spacelab     1660
Study program   851, 853, 875, 888

Electric car utilization  1614-1616;
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Japan-Continued Pnge
Ozone monitoring  1396
Space activities   934, 935, 1645, 1662

Japan Electric Vehicle Association (JEVA)  1615
JA SPIC. (See Joint American Soviet Particle Intercalibration Project.)
JAWE. (See Joint Agricultural Weather Facility.)
Jenkins, Dr. Harriett G.:

General testimony:
Research and program management:

Student outreach programs  969-972
Jet Propulsion Laboratory (JPL) , Pasadena, Calif.:

Aerospace symposium  970, 864
ATMOS support  159
Budgetary analysis. fiscal year 1978-80/charts  779-783
Coal mining technology  1632
Comet mission support  1248
Construction of Facilities  457-459, 480-482, 503-505, 512
Deep Space Network support  257, 1256, 1274
Fiber optics systems  1259
Galileo support  481, 1241, 1822
IRAS support  481
Manpower/chart   781, 782
NWS support  1386
Operation/management   779
Organization chart  997
Planetary flight support  117
Research activities:

Electric and hybrid vehicle program support  1593, 1628, 1629
Energy R. & D /funding  1492, 1503, 1596, 1597, 1630, 1631
Fossil energy  1599-1601, 1632
Hydrogen production  1627
Mineral exploration techniques  1481

SEASAT altimeter data analysis  1393
Solar technology activities  1594, 1595, 1630
Sonar development  1358
Space processing support    177
STEREOSAT support    1302

Jet Star aircraft  1487, 1515, 1538, 1568
JEVA. (See Japan Electric Vehicle Association.)
John F. Kennedy Space Center (K SC ) , Kennedy Space Center, Fla.:

Construction of Facilities:
Budget request, fiscal year 1980  801, 802
Central Instrumentation Facility/charts/illus  306-313
Crawler transporter maintenance facility/chart/illus  411-417
Energy conservation projects  1419, 1440
Facility planning and design   513
Minor construction  506, 507
Modifications   486, 487
Operations and Checkout Building/charts/illus  314-318
Repairs   461
Solid Motor Assembly Building  1832
Space Shuttle facilities  400,

434, 435, 437, 444, 874, 886, 1081, 1417, 1432-1434
Vehicle Assembly Building  434, 435

Contractors/relationships  1156
Development, Test and Mission Support   1068
DOD support   1018
ET support  43, 46, 827, 835, 837, 1035, 1813
Fiber optics systems  1259
Large Format Camera support   141
Life sciences program support   483
Management assessment  1769, 1817
NWS support  1386
OFT support  47, 1807, 1814, 1820, 1829
Orbiter Processing facility  1766, 1835
Orbiter 102 support:

Delivery   35, 37, 38, 870, 880, 895, 1845
Delivery schedules/impact  :1829
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John F. Kennedy Space Center (K SC )-Continued
Orbiter 102 support-Continued

Hardware processing 
Launch 
Responsibilities  
Testing  
TPS installation/considerations 
Vehicle Assembly Building utilization 

Orbiter 099 support
Orbiter 102 support:

Delivery   46, 827, 831,
TPS installation 

Orbiter 104 support 
Organization chart 
Quality assurance staff 
Research and program management/charts 
Responsibilities  
RMS support 
Solar Maximum Mission support
Spacecraft evaluation 
Spacelab support
SRB support
SRM support 
SSME support  41, 46, 50, 833, 837, 1813

S SU S-A support  1068

STS support  52,59, 65

Test activities/Space Shuttle  1783, 1805, 1812

TPS support  38

Upward Mobility Program/chart 
 856

Visitor information center  974, 975

Johns Hopkins University  139, 187

Johhnson Space Center. (See Lyndon B. Johnson Space Cen
ter.)

Joint American Soviet Particle Intercalibration (JASPIC) P
roject  107,

851, 852, 1390

Joint Program for Application of Aerospace Technology in Agricul-

ture   1378-1381

Joint Technology Demonstrator Engine (JTDE) 
 1742

Joint U.S./U.S.S.R. Working Group on Space Biology and 
Medicine  1650

JOP (Jupiter Orbiter/Probe). (See Galileo project.)

Joseph Lucas Limited  1609, 1610

JPL. (See Jet Propulsion Laboratory.)
JSC. (See Lyndon B. Johnson Space Center.)
JTDE. (See Joint Technology Demonstrator Engine.)

JT8D engine  211, 1569, 1570

JT9D aircraft engine  211, 1569, 15711

JT15-D aircraft engine  196

Jupiter Orbiter/Probe (JOP ) . (See Galileo project.)

Jupiter (planet). (See also Galileo project, Pioneer 10/11, and Voyager

project)   4, 19, 93, 240, 682, 683, 1171, 1173, 1177-1179, 1221

Justice, Department of 
 933

Page

1014
2

1811
830
1768
1766

  49, 50, 1829

837,1035,1805,1806,1812,1813
832,1157,1835

50
999
1156

567-591
  527

38
1027
481

  847,848,1059,1963,1151

  35,44,46,827,836,837,1035,1813
44, 836

IC
Kansas City, Mo 

 1386

Kauai, Hawaii tracking station  256

KC-135 aircraft  217, 301, 703, 1487, 1699, 1700, 1736, 1741

Kennedy Space Center. (See John F. Kennedy Space Center.)
Kentucky  

 188

Kenya   76, 637, 852, 1658

Kerr, Dr. amnahl M.:
General testimony:

Energy programs DOE/NASA :
Atmospheric/environmental R. & D  1601

Automotive propulsion R. & D  1584, 1585, 1593

Budgetary analysis, fiscal year 1979-1980  1584

Electric and hybrid vehicle IL & I)  1593, 1606, 1607

Fossil energy IL & I)    1599-1601
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Kerr, Dr. Donald M.—Continued
General testimony—Continued

Energy programs DOE/NASA—Continued PageHelium usage 1625,1626High temperature gas reactors 1625JPL support projects 1596,1597Management information systems 1603,1604Nuclear waste disposal in space 1604,1605Overview  
1583,1584Residential solar heating and cooling  1593, 1594,1623,1624Satellite Power System  1597, 1598,1602,1603Sodium-based energy system 1625Solar thermal power systems 1594,1595Space applications 1601,1602Wind energy systems 1595,1596Information requested by:

Schmitt, Senator Harrison H.:
Coal sensor testing, York Canyon Mine, Raton, N. Mex 1600DOE helium usage projections, calendar year 1980-2030 1626Hydrogen production technology 1627MOD-1 wind turbine design 1596Sodium heat engine research 1624Stirling engine and gas turbine development 1622,1623Stevenson, Senator Adlai E.:
Electric and hybrid vehicle technology, state-of-the-art assess-ment   1607-1621Information submitted:

"Bottoming Cycle System for Energy Savings on Long Haul DieselTrucks," text  1586-1592Prepared statement:
Energy programs, DOE/NASA 1627-1637DOE funding to NASA, fiscal year 1979-80  1628, 1637Dynamic isotope power system  1634Electric energy systems  1631Energy storage systems  1631Flight systeni development  1633Fossil energy R. & D  1632, 1633Geothermal energy technology  1630, 1631Isotope fuels  1634Overview/summary  1627, 1628, 1635, 1636Photovoltaics   1630Power system technology and support  1633, 1634Program Coordination Committee  1627,1628, 1635Satellite Power System  1631, 1632Solar applications  1629, 1630Space applications  1633Space nuclear reactor  1634Space power system safety  1634Transportation energy conservation  1628, 1629Wind energy systems  1630Written answers to questions submitted by:
Stevenson, Senator Adlai E.:

Solar Power Satellite evaluation  1638
Space nuclear reactor system  0 

1637Key West, Fla 
 1594Kirkland AFB, New Mex  1601Kitt Peak National Observatory (KPNO) , NSF, Tucson, Ariz___ 1414, 1415, 1447Kline, Ray:

General testimony:
Research and program management:

Budget request  965,966Civil Seervice manpower  965Civil Service Reform Act  966-968Equal opportunity  966Outreach program to minorities  969, 970Personnel reductions and manpower ceilings  967-969, 972, 974Reimbursable funding  973,974space museum funding  973-975
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'Kline, Bay—'Continued
Information requested by:

Schmitt, Senator Harrison H.: 
Page

Outreach programs for woman and minorities  970, 971

Personnel reductions/cost effectiveness  972, 973

Prepared statement  976-991

Research and program management  976-991

Budget request  978, 979

Civil Service manpower  976, 977

Civil Service Reform Act  980-991

Efficiency and control  980

Equal opportunity  980

Overview and scope  976

Written answers to questions submitted by:
Stevenson, Senator Adlai E.:

Civil Service employment reduction litigation  1008

Federal pay increases  1006

Inspector General  1006

NASA employment history  1005-1007

OMB Circular A-76  1005

Organization charts  992-1004

Reimbursable man-years  1008

Koomanoff, Fred:
General testimony:

Energy programs, DOE/NASA :
Satellite Power System  1598, 1599

Kosmos. (See Cosmos.)
KPNO. (See Kitt Peak National Observatory.)
Kramer, Dr. James J.:

General testimony:
Aeronautics and space technology, OAST:

Program overview  1485, 1486
Aeronautics technology, OAST:

Air traffic control systems safety  1496, 1497
Aircraft energy efficiency program  1486-1488
Budget request, fiscal year 1980  1486
Commuter aircraft market  1493-1496
Construction of Facilities  1486
FAA air space control regulations  1504
General aviation  1488, 1489
HiMAT/RPRV research  1490
Lighter-Than-Air vehicles  1507
OMB budget cut impact  1498, 1499
Q SRA status  1489
Rotorcraft research  1489
Shuttle research benefits  1505
Variable Cycle Engine  1489, 1490, 1506, 1507

Energy programs, OAST:
Centers R&T capability  1504
Conservation and fossil energy systems  1492, 1493
DOE/NASA reimbursable manpower transfers  1502, 1503
Solar terrestrial systems  1492
Space utilization systems  1493

Space technology, OAST:
Information systems  1490, 1491

OMB budget cut impact  1499, 1502

Space structures activities  1497

Spacecraft systems  1491

Transportation systems  1491, 1492

Information requested by:
• Schmitt, Senator Harrison H.:

Aeronautical benefits of Space Shuttle research  1505, 1506

FAA/NASA air space consultation  1504

Space technology experiments, budget cut impact  1502

Prepared statement  1509-1559

Aeronautics and space technology, OAST  1509-1559

Aeronautics technology  1510-1519, 1528-1545
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Kramer, Dr. James J.-Continued
Prepared statement-Continued

Aeronautics and space technology, OAST-Continued Page
Energy programs  1524-1526, 1555-1559
Organization and overview  1509. 1510
Space technology  1519-1524, 1546-1554

Aeronautics technology, OAST  1510-1519, 1528-1545
Budget breakdown, fiscal year 1980  1510, 1528, 1529
Discipline technologies  1510-1513, 1530-1533
General aviation  1516-1518, 1539-1542
High-speed aircraft  1518, 1519, 1543-1545
Transport aircraft  1513-1516, 1534-1538

Energy programs, OAST  1524-1526, 1555-1559
Conservation and fossil energy systems  1525, 1558
Energy technology applications  1524, 1555, 1556
Reimbursable programs  1524, 1555
Solar terrestrial systems  1525, 1557
Space utilization systems  1526, 1559

Space technology, OAST  1519-1524, 1546-1554
1518, 1519, 1546, 1547
1520, 1521, 1548-1550

  1522, 1551
1523, 1524, 1552-1554

Budget breakdown, fiscal year 1980
Information systems 
Spacecraft systems
Transportation systems 

Written answers to questions submitted by:
Schmitt, Senator Harrison H.:

Advanced avionics research 
Advanced communications research  11556721
Advanced rotorcraft technology  1572, 1573
Advanced space technology concepts  1563, 1564
Advanced telecommunications impact on air transportation__ 1583
Advanced turboprop program 1567-1569
Aerial applications technology 1561
Aeronautical facilities purposes 1560
Aeronautical program staffing 1560
Aircraft energy efficiency program 1561,1579
Alternative fuels research 1570,1571
Carbon fiber technology 1562,1563
Efficient sensor technology 1574
Engine component improvement program 1569,1570
General aviation turbine engine 1564,1565
Hypersonics program overview 1571, 72 115565
Laser applications 
Lighter-Than-Air research 1565,1566
NAVSTAR Global Positioning System 1567
Reimbursable energy activities 1564,1580
Solar electric propulsion system development 1574,1575
Standard space equipment 1575
Supersonic cruise technology  1576-1578,1581
STOL experimental research  1575.1576
Variable Cycle Engine development  1576-1578, 1582,1583

KSC. (See John F. Kennedy Space Center.)
Kuiper Airborne Observatory. (See C-141 aircraft.)
Kuranz, J. L.:

Information submitted:
Aerospace Safety Advisory Panel:

Aeronautical programs assessment 1143,1144

L-1011 aircraft  217, 223, 295, 1513,1514
Labor, Department of (DOL) . (See also Mine Safety and Health Adminis-
tration)  936

LAME. (See Large Area Crop Inventory Experiment.)
Lageos (Laser Geodynamics Satellite)  143, 266,1411
LAMAR. (See Large Area Moderate Angular Resolution X-ray Telescope.)
Laminar Flow Control (LFC ) program, OAST 

215, 873, 884, 885, 1487, 1513, 1535,
192,
1569
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LAMPS. (See Light Airborne Multipurpose System.) 
Page

Land management, ASVT  1400

"Land Surface Subsidence in Houston-Galveston Region, Texas," Report
No. 188_  1424

Land use  136, 137, 146, 147
LANDSAT. ( See also Large Area Crop Inventory Experiment.)

Applications:
Agriculture   1378-1383
EROS program support  1400-1409
Geology   136
Resource management/planning  683, 865, 866

China participation 853, 875, 888, 936
Data processing support  263, 273, 684, 1262, 1263, 1363, 1364
Defense Mapping Agency/NASA cooperation  1320
ESA/U.S. cooperation  852
Geosat Committee, Inc./recommendations__ 1474, 1475, 1478, 1480-1482, 1484
Ground stations  852, 1643, 1654, 1658
GSFC support  639
Image Data Processing Facility support  264, 1289
NSTL support  622
Operational status  1651
Significance   1340
ITSGS/NASA cooperation  142

LANDSAT-D :
Applications   3
Backup spacecraft  1264, 1265
Budgetary analysis, fiscal year 1978-80/chart  137, 138, 1338

1Data processing  45, 1363, 1364
Development   872, 883
GE/NASA cooperation   848
Instrumentation   20, 1410, 1411
Status   132, 136, 639, 1301, 1340

LANDSAT-1   145, 848
LANDSAT-2   132, 136, 141, 142, 145, 256, 266, 848
LANDSAT-3 :

Capabilities   20
Data utilization  145, 640
Launch/instrumentation   848
Mission duration/justification  141, 142, 1301
OSTDS support  1258, 1279
Status   132. 136
STDN support  24, 256, 257, 266
Tape recorders/procurement  267

_Langley Research Center, (LaRC) Hampton, Va. (See also National Tran-
sonic Facility.)
Aerospace Safety Advisory Panel investigations support  1143, 1144
Aerospace symposium  864
Construction of Facilities

Budget request, fiscal year 1980  801
Minor construction  507, 508
Projects   785, 1419, 1437-1439
Rehabilitation and modification/charts  319-340, 487, 488, 495
Repairs   453, 461, 462

DOI/NASA cooperation  717
Equal employment opportunity activities  970, 971
MAPS support  157
Organization chart  1000
Research activities:

Aeronautical R. & D 
Agricultural  

659 6, 1143981

Atmospheric pollution  1633
Resins development  194
Rotorcraft technology  949
Stall/spin .  1144
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Langley Research Center, ( LaRC ) Hampton, Va.-Continued Page

Research and program management/charts 719-738
Responsibilities   527
Scout support  77
"Tech House"  849
USAF/NASA cooperation  717
Utilities   513, 514

Lannion, France  1385-
LaRC. (See Langley Research Center.)
Large Area Crop Inventory Experiment (LACIE )  136,

848, 1338, 1379, 1392, 1393, 1396:
Large Area Moderate Angular Resolution X-Ray Telescope (LAMAR )   1217
Large Format Camera ( LFC)  136, 140, 141, 1346, 1410, 1480. ^'
Large Format Camera Interagency Working Group  140
Large Format Stereo Camera  549W
Large space structures. (See Space construction.)
Laser Geodynamics Satellite. (See Lageos.)
Laser Heterodyne Spectrometer  725, 726,
Laser technology:

Applications:
Atmospheric measurements  150, 162
Earth dynamics monitoring and forecasting program support____ 1267
Entry technology support  686
Geodynamic measurements 143, 144, 275, 1346
Gyroscopes   1736
Ocean measurements  1319
Power transmission  1455, 1599
Ranging   1645, 1661
Remote sensing  231
Sensor technology  1743:
Solar Power Satellite  1457
Spacecraft   1256, 1276
Tracking systems  255

DOD support  1720
High energy  1709, 1710
Mobile system  143:
Research activities/objectives  239, 725, 726, 1565

Launch Processing Systems (LPS ) :
Capability   571
Hazard analysis  1146
Improvements   1809, 1816
Installation   50
KSC support  36, 45
Software development  1043
Status   828, 837, 1806, 1813:
Systems processing/checkout    1155

Launch services    1644, 1660, 1665, 1668, 1717
Launch vehicles. (See also Atlas Centaur, Atlas-E/F. Delta. Scout. ana
Titan Centaur)  633, 719, 924, 1750, 1754, 1755-

LDEF. (See Long Duration Exposure Facility.)
Lead-acid batteries  1611
Lear Jet aircraft  109, 681
Leasesat program, DOD  1686'
Leningrad, U. S. S.R  1650
Leonardo, N.J  1392-
LeRC. (See Lewis Research Center.) .
Les 8/9 communications satellites  1689, 1726, 1727
Lewis Research Center, ( LeRC ) Cleveland, Ohio. (See also Plum Brook

Station.)
Aerospace symposium  864
Capabilities/personnel   1503: -
Construction of Facilities

Budget request, fiscal year 1980  801
Central air system  341-351, 785, 1419, 1439, 1441
Projects   1419'
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Lewis Research Center-Continued
Construction of Facilities-Continued

Rehabilitation and modification
Repairs  

Equal employment opportunity activities 
Organization chart
Personnel reimbursements 
Property leasing 
Research activities:

Electric and hybrid vehicles 
Energy
Engines
Fossil energy 

Ptge.
  488-490,495;

453,462-464
970,971

1001
97&
739

1629  1492,1524,1597,1631
1564,1565,1585,1628.

1599-1601,1632Rotorcraft technology 
Solar cell 
Technology tranfer 

949
  1594, 1595, 1630,

850
1488

Turboprop technology 
Wind energy

Research and program management/charts
Responsibilities 

LFC. (See Laminar Flow Control program and LargeLIDAR (Light Detection and Ranging) 
Life sciences program, OSS :

Activities/budgetary analysis/charts____123-127, 1165, 1173-1175, 1229-1234ARC activities    679, 682, 683Budget reduction impact  1250Budget request, fiscal year 1980  800, 871, 872, 882Budgetary analysis/chart  122Construction of Facilities  1417, 1418, 1434JSC activities  548KSC activities  572LeRC activities  742Objectives   20Spacelab support  445-447, 483, 484Life support systems  127Light Airborne Multipurpose System (Lamps) helicopter  1748,

  1595, 1596, 1630'
739-759

527
Format Camera.)

166

Light Detection and Ranging. (See LIDAR. )
Lighter-Than-Air vehicle (LTA) technology 
Lighting  
Lilly, William E.:

General testimony:
Space Shuttle:

Inflationary industry costs 
Projected budget requests, fiscal year 1981-83

Limb Infrared Monitor of the Stratosphere ( LIMS ) 

1507, 1565, 1566,
1251, 1408, 1512,

1330, 1398,

1756
1533.

1776,
1770
1399

LIMS. (See Limb Infrared Monitor of the Stratosphere.)
Lockheed Missiles and Space Co.:

Cooperation with NASA:
Energy efficient transport 1487
Orbiter  37, 830,1813.

Cooperation with Rockwell International Corp./NASA :
Orbiter  ' 35, 827
TPS  1836

Laser technology 1599
Orbiter support 1030

Lompoc, Calif 567
"London Goes Electric" Program 1609,1610
Long Duration Ballroom Program 1415
Long Duration Exposure Facility (LDEF)  23,228, 247, 718, 851,1735
Longwall Guidance and Control System 602

183LORAN-C  
Loring AFB, Maine 1730
Los Alamos Scientific Laboratory 238, 1259, 1260, 1624

779, 865 864,Los Angeles, Calif 
62aLouisiana  
1594Louisiana State University----.
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Lovelace, Dr. Alan M.:
General testimony:

Space Shuttle: Page

Contractor review  1846
Development philosophy and schedule  1131
DOD schedule revisions  1772, 1773
Fiscal/organizational integration and analysis  1849
Internal program management  1775
Manpower distribution  1845
National Research Council Ad Hoc Committee for the Review

of the Space Shuttle Main Engine  1125
Information requested by:

Schmitt, Senator Harrison H.:
National Research Council Ad Hoc Committee on Main Engine
(NASA reesponse) 1125-1131

Space Shuttle program management 1775
Letter from:

Frosch, Dr. Robert A.:
Space Shuttle management system 1803

Letter to:
Frosch, Dr. Robert A.:

Space Shuttle management system 1803, 1804
Low Cost Systems Office, OAST 1490
LPO. (See Lunar Polar Orbiter.)
LPS. (See Launch Processing System.)
LSAAC. (See Lunar Sample Analysis Advisory Committee.)
LTA. (See Lighter-Than-Air vehicle technology.)
LTV Aerospace Corp  77,1808, 1814
Lubricants  229
Lunar Polar Orbiter (LPO ) 1185-1187
Lunar Sample Analysis Advisory Committee (LSAAC) 1184
Lunar sample analysis program, OSS  114, 119, 120,1183-1188,1205, 1245
Lyndon B. Johnson Space Center, (JSC) Houston, Tex. (See also Flight

Operations Panel).
Aerospace Safety Advisory Panel investigations support  1147, 1155
Aerospace symposium  970
Astronaut training  863, 864
Computer installation  1268
Construction of Facilities:

Minor construction 506
Mission Control Center 38, 432, 433
Rehabilitation and modification 482-486, 495, 1419
Repairs  453, 459, 460
Spacelab support 1434

Development, Test and Mission Support 1068
Equal employment opportunity activities/chart 855, 856, 863, 864
Joint Working Group of Space Biology and Medicine 1650
LACIE symposium 1379
Life sciences program support 483, 1174
Management assessment 1769, 1817
Mission Control Center 39, 54, 55, 61, 67
NW S support 1386
Orbiter support 1148, 1155,1811, 1817
Organization chart 998
Research activities:

Agricultural 1381
Atmospheric  1633,1844, 1845
Biomedical  1231

Research and program management/charts 541-566
Responsibilities 527
Shuttle Avionics Integration Laboratory 38, 39,831, 1145
Software Development Laboratory 1145
Space Shuttle support:

Budget justification, fiscal year 1980 66-68
Crew training 1647, 1648
DOD security requirements/utilization 

1056, 1684, 1717,1720, 1723,
1018,

1749, 1882
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Lyndon B. Johnson Space Center-Continued
Space Shuttle support-Continued Page

Engineering and simulation 1808, 1814
Management  1824, 1826
Payload safety policy 1151

Space Telescope support 1167
Spacelab support 56, 483, 484, 1175
SPS support 52,54, 55, 61-63, 65, 1631
Subsidence considerations/charts 1423-1430

McDonnell Douglas Corp  53, 54, 58, 1023, 1068,1089,1150, 1487, 1576, 1765
McGarvey, Billie J.:

General testimony:
Construction of Facilities:

Budget request, fiscal year 1980 1416
Ellington AFB 1418, 1419
Energy projects 1419, 1420, 1422
Facilities planning and design 1420, 1421
40 x 80 Subsonic Wind Tunnel 1418, 1421, 1422
GSFC Network Operations Control Center 1422
JSC flood and subsistence status 1423, 1424
LaRC wind tunnels 1419
LeRC central air system 1419
Minor facilities projects 1419, 1420
National Transonic Facility 1418,1422
OMB budget cut impact 1423
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Construction of Facilities 1422, 1423
GRO  1248
National Oceanic Satellite System 965, 1373,1374,1464,1753, 1754
OSTDS  1266, 1267
Policy/impact  1184-1186
Remote sensors 1362
Rotorcraft technology 949, 1573
Space construction 928, 1497
Spacelab/data processing 935,1295, 1296
Turboprop technology 1498, 1753
Venus Orbiting Imaging Radar 1254

Budget reductions:
Advanced programs, OSTS 1023,1026, 1079
Agriculture research program 1362
AIAA opinion 1644
Communications technology 1562
Impact/charts  918, 919
Life sciences 1250
NASA appropriations 1009
OAST  914, 915
Space Shuttle thrust augmentation study 1027
25 kw power module 1454, 1463

Circular A-76 1005
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Office of Management and Budget-Continued Page
EPA Advisory Group denial  1638
Lunar sample analysis program approval  1205
NASA Authorization Act, fiscal year 1980  814, 819
NASA budget/considerations  1459, 1464
Search for Extraterrestrial Intelligence funding  933
Space Shuttle considerations  1771, 1803, 1818, 1836, 1837, 1846

Office of Naval Research ( ONR )  188, 659
Office of Personnel Management, NASA  762, 966-968
Office of Personnel Programs, NASA  762
Office of Public Affairs, NASA  971
Office of Science and Technology Policy ( OSTP )  1005, 1369
Office of Space and Terrestrial Applications ( OSTA). (See also specific
programs and projects.)

Applications Data Service  959
Atmospheric research program  1202, 1203
Balloon program support  662
Budget request, fiscal year 1980  872, 873, 883, 884
Budgetary analysis, fiscal years 1978-80/charts  128,

129, 1299-1306, 1323-1328
• Communications research support  183

Cooperation with NOS  1388
Flight schedule, calendar years 1979-84/chart  130, 131
OAST support/communications satellites  1491, 1521
Objectives/chart   8, 16
Organization change  149
Responsibilities   761
Spacelab support  636
Upper Atmospheric Research program  1164, 1209

Office of Space Science ( OSS ) . (See also specific programs and projects.)
Advanced studies and technology development  1247
Budget requests, fiscal year 1980/charts___ 871, 872, 881, 882, 1161-1245, 1456
Budgetary analysis, fiscal year 1980/activities/charts  81-110
Objectives/activities/chart   4, 7, 16, 18-20
OFT support  636
Responsibilities   761
Solar Terrestrial Programs Office  1194
Space Telescope support  267
Spacelab support  1502

Upper Atmospheric Research Program/transfer____ 133, 872, 883, 1304, 1324

Office of Space Tracking and Data Acquisition (OSTDS ). (See also Track-

ing and data acquisition.)
Budget request, fiscal year 1980  874, 886, 1263, 1264, 1290-1292
Budgetary analysis, fiscal years 1978-80/charts  251-254, 265, 266
End-to-end data system  1294
General World Administrative Radio Conference support  1312
Overview/charts   1246/1292
Responsibilities   761

Office of Space Transportation Systems. (See also specific programs and
projects.)

Activities   17, 18
Budget cut 930
Budget request, fiscal year 1980/chart 1011
Budgetary analysis, fiscal year 1980/activities/charts 51-80
Objectives/chart  6, 16
Orbiter/evaluation  1763
Research and development 34-50
Responsibilities  760, 1574, 1575

Office of Surface Mining, DOT 1302,1401, 1402, 1404
Office of University Affairs, NASA 935, 936
Offutt AFB, Nebraska 1730, 1731
OFPP. (See Office of Federal Procurement Policy.)
OFT. (See Orbital Flight Tests.)
OFT-1:

Delay  838, 1043, 1807,1808,1814-1816, 1829
KSC support 1820
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•

OFT-1-Continued Page

Launch   833, 835-837, 1035,1043,1046,1763
Preparations  1812,1813,1818
Quality assurance system 1157
Skylab reboost mission support 1150,1156,1157
Space Shuttle readiness 1138,1140
SRM development 1806
Status  1762

OFT-2  1019,1156,1157
OFT-3  1056
OFT--4 1019,1056,1068
OFT-5  1059,1171,1172
OFT-6  1056
Ohio River 592
Ohio State University 971
Oil spills 1319,1392
Okinawa  852
Oklahoma, University of 970
OMB. (See Office of Management and Budget.)
ONR. (See Office of Naval Research.)
OPEN. (See Origin of Plasmas in Earth's Neighborhood.)
Operational Earth Resources System ( OERS) 147,1309,1340
Operational Environmental Satellite System 1384,1385
Operational Satellite Improvement Program ( OSIP ) , OSTA 159,160
Operations and Checkout Building. (See John F. Kennedy Space Center.)
OPF ( Orbiter Processing Facility). (See John F. Kennedy Space Center.)
Ophiuchus (constellation) 
Orbital Flight Tests ( OFT). (See also OFT-1 OFT-6.)

Activities, fiscal year 1979, 1980 
Cost increase 
Crew selection 

1198

1046
1290

847, 848
Development, Test and Mission Support 1068
DFRC support 260, 296, 571
Duration/crew  1019. 1020
GFSC support 633, 636
JSC support 38
KSC support 47
MSFC support 596
Objectives  101/
Orbiter 102 570, 830
OS S support 1224
OSTDS support 1258, 1281
Payloads/charts   54, 62,94 96, 892,1019, 1056, 1058, 1059
Plans  39, 40, 43, 870, 880
Progress  827
Safety/reliability considerations 1010
Schedule/impact  1752, 1753
Spacelab pallet utilization 1059, 1065
SSME flight certification 40,1094-1096, 1101, 1102
STDN support 252, 254, 256, 257, 266
WPC support 260

Orbital Test Satellite. (See OTS-B. )
Orbital transfer technology 241, 242
Orbital Transfer Vehicles ( OTV ) _ 871, 881, 1023,1024, 1071,1080, 1454, 1462, 1467
Orbiter. (See also Space Shuttle.)

Assessments 828,1138, 1141, 1148-1150
Budget request, fiscal year 1980 870, 880
Centaur utilization 1834
Construction of Facilities 404
Cost increase/justification 1043
DDT&E 37-39,1807, 1808, 1814, 1815
DFRC support 47, 700
ET/SRB assembly 419
Fifth/costs  917, 918, 1027, 1028
Fleet size  48, 866, 867, 956,1081-1083,1458, 1464, 1678-1680
Ground support element 838
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Orbiter-Continued Page

JSC support  544-546, 1155
KSC support  35, 571, 1014
Lockheed Missiles and Space Co./NASA cooperation  37, 830
Lockheed Missiles and Space Co./Rockwell International Corp./NASA
cooperation   35, 827

McDonnell Douglas/NASA cooperation  1023
Names  907-909, 1030
OSTS evaluation  1763
Payload doors  1136, 1137
Pilot-induced oscillations  1146-1148
Power extension package  1024-1026, 1071
Processing plans  1799
Production schedule  897, 1026, 1027, 1043
Purpose   34
Quality control  1139
Rocketdyne/NASA cooperation  49
Rockwell International Corp./NASA cooperation  38, 831
Space research and technology program support  4
Status  2, 819, 822, 830-832, 896, 1011, 1012, 1761, 1766, 1798
Structural test article  1030, 1034
Transport/impact   1768

Orbiter Experiments program ( OEX )  686, 1158
Orbiter 099 ( Challenger) :

Delay   832, 1805, 1809, 1812, 1816, 1820, 1822
Main Engine development  41
Naming     908
Production   48-50
Schedule   1763, 1767, 1773, 1820, 1821, 1829, 1851
Status   1086
Structural test article conversion  36, 37, 48, 830, 831, 1035, 1813

Orbiter 101 (Enterprise) :
Benefits/limitations   1834
KSC support  1766, 1845
MSFC support  17, 830
Status   37, 847, 870, 880, 894, 895, 908, 1761
Test activities_   2, 17, 42, 834, 1765

Orbiter 102 ( Columbia) :
Activities   832
Assembly considerations  1765, 1766, 1795
Flight deck  1012
Funding impact  1035
Hardware requirements  830
JSC support  1817
KSC support  46, 837, 1035, 1805, 1806, 1812, 1813, 1845
Manpower considerations  1765, 1766, 1793, 1794
Naming   908
Objectives   830
Orbital flight tests  39
Production delays  1816
Project management  1811
Refurbishment   36, 48
Status   35, 37, 827, 831, 847, 895, 1761, 1762, 1805, 1806, 1809, 1813, 1835
"TPS  1157, 1764
Utilization   570

Orbiter 103 (Discovery) :
Delays   832, 1809, 1816, 1820, 1822, 1851
Naming   908
Production   36, 49, 50
Rockwell International Corp./NASA cooperation  48, 831
Schedule   1763, 1767, 1771, 1773, 1820, 1821, 1829
Status   831, 1086
Vandenberg AFB support  48

Orbiter 104 (Atlantis) :
Naming   908
Plans   831
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Orbiter 104-Continued rage
Production  50

• Schedule/delays   832, 1763, 1767, 1771, 1773,
Status  

1820-1822„1829,1847,
48,

1851
1086

Orbiter 105 918, 1086,1821,1837,1847
Orbiting Astronomical Observatory. (See °AO-3. )
Orbiting Solar Observatory. (See OSO, OSO-4, OSO-6, OSO-8.)
Orbits. (See Geosynchronous orbit.)
Oregon  848,1406
Oregon State University 970
Oregon University 972
Origin of Plasmas in Earth's Neighborhood (OPEN) 103, 106,1228,1837
Orlando, Fla 567
OSF (Office of Space Flight) . (See Office of Space Transportation

Systems.)
0 SIP. (See Operational Satellite Improvement Program.)
OSO ( Orbiting Solar Observatory)  18, 85, 86, 90, 1191, 1196
OSO-4   1191
OSO-6   1191
OSO-8   86, 100, 1191, 1192, 1228, 1387
OSS. (See Office of Space Science.)
0 STA. (See Office of Space and Terrestrial Applications.)
OSTDS. (See Office of Space Tracking and Data Systems.)
OSTP. (See Office of Science and Technology Policy.)
OSTS. ( See Office of Space Transportation Systems.)
OTS-B   852
OTV. (See Orbital Transfer Vehicles.)
OV-1 aircraft  196
Ozone:

Aerosol/effluent impact  164, 270, 663
Depletion studies  156, 165, 1371
Measuring techniques  1391
Monitoring     151, 160, 163, 1751
NOAA research program/charts  1396-1400
Solar influence  1196

P-3 aircraft  1753
Pacific Energy and Mineral Co  1302
Pacific GAPFILLER satellite  1726
Pacific Northwest Regional Commission  171, 848, 1402, 1406
Pacific Ocean  908
PAIGH. (See Pan American Institute of Geography and History.)
Palmdale, Calif.:

Lockheed Corp. facility location  1030
Orbiter support.   38, 48, 827, 1765
Rockwell International Corp. facility location  847, 1035
Space Shuttle support  2, 1152
TPS manufacture  38, 1764, 1766

Pan American Institute of Geography and History (PAIGH)  1409
The Papago Construction Co  865, 866
Papago Tribe  865, 866
Paris, France  852
Parks  1406
Payload Operations Control Center Network (POCCNET)  642
Pearl River  620
People's Republic of China. (See China, People's Republic of.)
PEP (Power Extension Package) . (See Orbiter.)
Perkin-Elmer Corp  1167, 1216
Perry, Dr. William J.:

General testimony:
Department of Defense:

Airframe R. & D  1710, 1711
Communications satellites  1686-1690
Early warning satellites  1690
Global Positioning System  1688
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Perry, Dr. William J.—Continued
General testimony—Continued

Department of Defense—Continued Page
High-energy laser technology    1709
IUS vehicle family  1683
Large deployable space antenna  1704
Manpower retention  1714,1715
National aeronautical facilities program  1700-1704
National Oceanic Satellite System  1692,1693
NAVSTAR civil applications  1710
Operational remote sensing systems  1704-1706
Short takeoff and landing technology  1693-1695
Space militarization  1707,1708
Space Shuttle launches  1677-1680
Space Shuttle milestones  1675,1676
Space Test Program  1691,1692
STS development and acquisition funding  1683,1684
Vandenberg AFB launch complex  1681-1683
Vertical takeoff and landing technology  1694-1700
Very high speed integrated circuits  1712-1714

Space Shuttle:
Administrative commitment/protection  1844
Backup boosters  1827
Budget request, 1980  1828
Cost overruns justification   1840,1841
Inertial Upper Stage development  1828
Manned laboratory support  1849
Military missions overview  1827
Military vs. civilian program  1849
NASA schedule impact  1837
Orbiter production schedule  1843,1844
Revised schedule  1828
Supplemental budget support  1829
Vandenberg AFB launch facilities  1828,1846,1847

Information requested by:
Schmitt, Senator Harrison 11.:

DOD thrust augmentation program  1711,1712
Laser test facilities  1709,1710
Military implications of Shuttle delay  1712

Shuttle development  1710
Prepared statement  1715-1752,1829-1833

Aeronautical activities, DOD  1735-1749
Aerodynamics and design  1740,1741
Budget breakdown, fiscal years 1978-80  1736-1740
Electronics   1743,1744
Materials and structures  1743
Operational systems and systems development  1744-1749
Overview/summary   1735,1736
Propulsion   1741,1742
Stability and control  1742,1743

Department of Defense  1715-1752
Aeronautical activities  1735-1749
Aerospace R. & D. overview/summary  1715-1717
Cooperation with NASA 1749-1752
Space activities  1718-1735
U.S.S.R. aerospace activities, calendar year 1978  1717,1718

DOD/NASA cooperation    1749-1752
Aerodynamics   1752
Aeronautics and Astronautics Coordinating Board  1749,1750
Astronaut selection  1752
Atmospheric and oceanographic research  1751
Facilities coordination  1750,1752
Fuel availability  1752
Launch vehicles  1750
MMS and Tiros-N development  1751
RSRA and TRRA research 1751,1752
Technical development support  1752
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Perry, Dr. William J.—Continued
Prepared statement—Continued 

Page

Space activities, DOD 1718-1735

AFSATCO1VI  1726,1727

Budgetary analysis, fiscal years 1978-80 1720,1721

DSCS   1727

FLTSATCOM  1728-1731

Mission oriented programs 1724-1726

Ocean surface surveillance  1731

Overview/summary  1718-1720

Space Shuttle 1721-1724

Supporting science and technology 1731-1735

Space Shuttle 1829-1833

Budget justification, fiscal year 1980  1833:

Budget request, fiscal year 1980  1830

Inertial Upper Stage  1832

Launch operations/chronology 1832,1833

Management coordination with NASA  1830'

NASA facilities activities  1832

National security aspects  1830

Orbiter production delays 1829,1830

Schedule revision impact  1829

Space Test Program  1833

Thrust augmentation  1831

Utilization summary/plans  1830

Vandenberg AFB facilities 1831,1832

U.S.S.R. aeronautics and space activities 1717,1718

Selected aeronautical activities  1718

Selected space highlights  1718

U.S. space programs comparisons 1717,1718

Written answers to questions submitted by:
Stevenson, Senator Adlai E.:

Aircraft composite structures  1756

Budget priorities, fiscal year 1981 1836,1837

Civilian/military space technology transfer  1757

DOD space activities budget request, fiscal year 1980  1755

Lighter-Than-Air vehicles  1756

Mars Astroplane  1756

Military space efforts  1755

Military versus civilan space budgets  1755

National Oceanic Satellite System 1753,1754

Prop fan technology  1753

Short takeoff and landing program  1754

Space Shuttle
Astronaut selection 1834,1835

Centaur upper stage feasibility  1834

Development schedule  1753

Fifth Orbiter production  1837

IUS modification impact on Galileo  1833

Manned laboratory capabilities  1836

OFT delay impact  1752

Orbiter 102 readiness  1835

TPS tile installation status 1835,1836

Vandenberg AFB check-out  1834

Teal Ruby experiment 1755,1756

U.S.S.R./U.S. space capability comparison  1754, 1755

Variable Cycle Engine  1753

Personnel (see also Research and Program Management).
Aerospace Safety Advisory Panel findings 1134,1135

Age trend 1455,1956,1464

.ARC  680-686

Costs  529-531

DFRO/charts  704-708

DOD/NASA cooperation 1717,1752

GSFC  643-646

51-336-79 6
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Personnel-Continued Page

Headquarters/charts  765-769
JPL  781, 782
JSC/charts  551-555
K SC/chart  569-573
LaRC/chart  721-731
Manpower reductions/chart 1023, 1070
.MSFC  595, 604-608
NSTL 623-627
Pay increases, fiscal year 1979 1006
Reductions  867, 874, 875,887, 959,960, 972, 973, 1008
Reimbursed manpower/chart 1008
WFC/chart 664-668

Petroleum exploration 1403
Peugeot  1610, 1611
PFC. (See Power Factor Controller.)
Photovoltaics. (See Solar cells.)
Physics and astronomy programs, OSS :

Activities  1164, 1175, 1209
ARC support 681
Budget request, fiscal year 1980 800
Budgetary analysis, fiscal year 1980/charts 82-87, 104
GSFC support 633, 636, 637, 647
MSFC support 599-601
Space plasma physics research 105
WFC support 661

Pioneer/Venus project:
Accomplishments  846, 1209
ARC support 682
Budget request, fiscal year 1980 881, 1251
Comparisons  1178, 1643, 1659
Data acquisition 1257, 1258
Instrumentation  638
Mission operations 1164, 1165
Planetary atmospheres studies 119
Status   19, 113, 117, 1164,1176, 1208, 1234, 1236, 1239
Tracking support 24, 257, 886, 1279, 1280
USGS/NASA cooperation 1412

Pioneer 6-$:
ARC support 679, 682
Data publication 1387
Mission operations 1165
Status  113, 117, 1239
Tracking support 24, 257, 259, 886

Pioneer 10/11:
ARC support 679,682
Mission operations 1165
Plans  1239Saturn flyby 845,1234Status  19, 113, 117, 259, 1178, 1239Tracking support 24, 257, 886Planetary astronomy program, OSS 118, 119, 1243Planetary atmospheres program, OSS 119, 682, 683, 1173, 1243Planetary biology 124, 127Planetary exploration 240, 241, 718, 726Planetary exploration program, OSS :
Activities/charts   1164,1165, 1175-1181, 1234-1246ARC support 679, 682Budget request, fiscal year 1980 800Budgetary analysis/chart  _ 111Cost estimates 
Flight support 
GSFC support 
JPL support 
J SC support 
Justification  

112
117
638

779-781
548
1207
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'Planetary exploration program, OSS-Continued 
Page

Lunar sample analysis  1185-1188, 1205

Objectives   113

Research and analysis support  114, 118

Supporting research and technology program  118-121

USGS/NASA cooperation  1412

Planetary geochemistry and geophysics program, OSS 
119, 1243

Planetary geology program, OSS  119, 1243

Planetary materials program, OSS 
 119

Planetary protection program, OSS  127

Planning Research Corp  1631

Plum Brook Station, Sandusky, Ohio 
 739

Pluto (planet)  1179

POCCNET. (See Payload Operations Control Center Network and Proj
ect

Operations Control Center Networking.)
Pointing systems technology  233

Poker Flats Research Range  661

Poland   1718

Polar Motion Analysis by Radio Interferometric Surveying (PO-

LARIS)   1388, 1389

Polar Orbiting Operational Meteorological Satellite Coordinating Board__ 13
13,

1730, 1751

POLARIS. (See Polar Motion Analysis by Radio Interferometric

Surveying.)
Pollution   146

Pomeroy, Bill:
Information submitted:

Highlights of 1978 activities (press release)  846-853

Porpoise   1389

Postal Service, U.S  1610, 1616, 1617, 1619

Potomac Gas and Electric Company  651

Power Extension Package (PEP ) . (See Orbiter.)
Power Factor Controller (PFC)  849, 1360

Power systems technology  850, 1506

Pratt Institute  864, 970, 972

Pratt and Whitney Aircraft Co  221, 1105, 1489, 1500, 1518, 1519

PREFACE Program  970,971

Press, Frank:
Letter to:

Fang Yi, His Excellency:
China/U.S. agreements on cooperation in agriculture, student
exchange, space technology, energy physics, and cultural
exchange  1670-1674

Professor Vize (U.S.S.R. research ship)  852

"Program Options for Achieving Advanced Supersonic Transport Tech-
nology Readiness"  1577

Progress I ( Soviet spacecraft)  1718, 1754

Project Operations Control Center Networking (POCCNET)  1289

Propeller technology (see also Advanced Turboprop Systems program)   198,
212, 703, 1462

Propfan technology  1473
Propulsion technology (see also Electric propulsion, Solar Electric Propul-

pulsion, and Solar Electric Propulsion Stage.)
AIAA opinion  1454, 1457, 1462
Budget request/justification  197, 198
Chemical   235, 236, 245, 744, 1500, 1503
Electric   236, 237, 744
Environmental impact considerations  196, 197
Hypersonic applications  718
LeRC activities  739, 740, 743-745
Objectives   197, 211
Research activities  199, 200
Turbofan technology  1753

PSSC. (See Public Service Satellite Consortium.)
Public Affairs Office, NASA  910, 911
Public Law 95-95, Section 153, Ozone Protection  1397
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Page-
Public Service Satellite Consortium (PSSC)  183
Publications:

Astronautics and Aeronautics (magazine)  1455
Earthspace : The Magnetosphere  1189
NASA Report to Educators, Dec. 1977-Jan. 1978  1190-1201
NASA's University Program, Active Grants and Research Contracts,
NASA TM-80037  941

Nature (magazine)  1212
Satellite Power System Concept, Development and Evaluation Pro-
gram Plan  1597, 1631, 1639Science (magazine)  1455, 1463Second Review, Technical Status of the Space Shuttle Main Engine__ 1090,

1097, 1098Solar and Magnetospheric Science (TM X-3440)  1189Solar Geophysical Data  1387Solar Polar Mission to the Sun  1189Solar Power Satellites: A Plea for Rationality  1463Solar Terrestrial Programs-A Five Year Plan  1189Strategy for Exploration for the Inner Planets. 1977-1987  1241The Sun and Us-A look at the Solar Terrestrial Program  1189Tech Brief Journal  186, 849, 1358U.S. Standard Atmosphere (1976)  1751[JAG Reports  1387Purdue University  863, 1407, 1620QCSEE. (See Quiet, Clean Short-Haul Experimental Engine.)QSRA. (See Quiet Short-Haul Research Aircraft.)
Quasars  

 100Queensland, Australia  1406Quiet, Clean, Short-Haul Experimental Engine (QCSEE )  199, 224, 850Quiet propulsive lift technology  217, 218, 225Quiet, Short-Haul Research Aircraft (QSRA)
Aerospace Safety Advisory Panel  1143Boeing Commercial Airplane Co./NASA cooperation  225, 1144Capabilities   850Flight experiments  217, 218Objectives   192Status   225, 1489, 1517, 1518, 1542

Quito, Ecuador tracking station  256, 1261, 1287

R. & D. (See Research and Development.)
R. & P. M. (See Research and Program Management.)Radar (see also Venus Orbiting Imaging Radar).

Applications   136, 1346DOD research  1743Imaging  140, 145, 169. 549Instrumentation   1752Mapping   259Signal processing research  1736Synthetic aperture  140, 234, 850, 1319, 1388, 1736, 1743Radio astronomy  241, 259Radio frequency technology  742Radioisotope Thermoelectric Generators (RTGs) ____ 1178, 1179, 1241, 1601, 1602Radiometers
Applications   1398, 1399AVHRR   152, 160, 1385CUR  

 166Development   1390Infrared   140, 145, 169, 201, 1346Microwave   136, 1319Research objectives  232Satellite utilization  684-
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Radiometers-Continued Page

Vertical Temperature Profile  1391
VISSR  1385, 1391

Raton, N. Mex  1600
RBV. (See Return Beam Vidicon.)
RCA-C     845
RCA Corp  845, 1224
"Redox" batteries  1597, 1631
Redstone Arsenal, USA 354, 592, 612
Redstone Scientific Information Center (RSIC) , USA/NASA  614, 1615
Regional Remote Sensing Applications Program, OSTA  171-173

• Rehabilitation Services Administration  1355, 1358, 1370
Relativity theory  103
Remote Manipulator System (RMS )

Auxiliary equipment  1024
Canada/U.S. cooperation  38, 48, 851, 888, 1081, 1642, 1657

• Canadian investment  1087
Capability   1056
OFT-1 schedule impact  79
Production   50
Status   39

Remote manipulator technology  233
Remote sensing

Applications   136, 137, 146, 740, 743, 1331. 1334
Budget request, FY 1980 increase  869, 870, 879
Classified data handling  1321
Foreign activities  924, 1645, 1662
Interagency cooperation  1313-1315
NASA activities  1306
Operational systems/NASA role  1307, 1308
Technology transfer activities  1343

Remotely Piloted Research Vehicles (RPRV) ___ 295, 296, 1486, 1487, 1511, 1519
Remotely Piloted Vehicle (RPV)  206, 260, 271, 700, 1144, 1748, 1756
Renault   1612
Rensselaer Polytechnic Institute  971
Research and Analysis Program, OSS  86, 87, 101-106, 126, 1217
Research and Development (R. & D.)

Appropriations and budget
Budgetary analysis, fiscal year 1980/charts  786-796, 839-844
JPL funding  779

NASA Authorization Act, fiscal year 1980  799,
800, 803, 804, 811, 813-815, 818, 819

Supplemental budget, fiscal year 1979/charts  820-826
Objectives   16
OSTDS activities  254

Research and Program Management ) R&PM)
ARC/overview/chart   678-698
Budget request, fiscal year 1980  874, 875, 887, 966
Budgetary analysis, fiscal year 1980  978, 979
DFRC/overview/charts   700-716
Equal employment opportunity status  966, 979

'GSFC/overview/charts  - 632-657
..TPL support  779
JSC/overview/charts    541-566
•K SC/overview/charts   567-591
LaRC/overview/charts   717-738
LeRC/overview/charts   739-759
Manpower   15
MSFC/overview/charts   592-619

NASA Authorization Act, fiscal year 1980 
NASA Headquarters/overview/charts 
NSTD/overview/charts  
'Outreach programs 
Overview  
Personnel  965-969, 972-974, 976, 977, 980-992

WFC/overview/charts   658-677

Resins   1652

799,803-805,811,813,814
760-778
620-631
969-972
526-540
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Transonic Dynamics Tunnel, LaRC support
Rotor technology
Rotorcraft technology

Aerodynamic applications

Resource inventories 
Resource management 
Resource observations program, OSTA

Pe ge

549, 865, 866, 1402, 1406, 1407
1343
132,

135-137, 140, 872, 883, 1301, 1324, 1334-1342
Resource Protection Act 
Return Beam Vidicon (RBV) camera  848-1406
Reusable Space System (RSS) 
RMS. (See Remote Manipulator System.)
Rocketdyne

Cooperation with Ad Hoc Committee for the Review of the Space
Shuttle Main Engine/NASA
SSME investigations  1090, 1115

Cooperation with NASA
Orbiter   49
SSME  41, 834, 1092-1096, 1099-1115, 1813

Defense Contract Audit Agency review  1827
Research activities  1457, 1500
SSME support  1092, 1093, 1099, 1100, 1116, 1762

Rockets   1396
Rockwell International Corp. (See also Rocketdyne).

Cooperation with Lockheed Missiles and Space Co., NASA
Orbiter   35, 827
TPS   1836

Cooperation with Martin Marietta Corp./Thiokol Corp./United Space
Boosters, Inc./NASA
Space Shuttle   46, 837

Cooperation with NASA
Energy R. & D  1598
HiMAT   1490
Orbiter support  38, 48, 831, 847
Space Shuttle   1802, 1807, 1809, 1810, 1814, 1817, 1820, 1846

Defense Contract Audit Agency review  1823-1826, 1836
Manpower   1043, 1766, 1797
Orbiter support  1035, 1036, 1765
Space Shuttle support  1152, 1155, 1761, 1773, 1847, 1848
Thermal Protection System installation plan  1766, 1796

Romania   852, 1658
Rosman, N.C. tracking station  265, 1261, 1287
Rota, Spain  1730
Rotary combustion engine  200
Rotor Systems Research Aircraft (RSRA)

Aerospace Safety Advisory Panel investigations 
Army/NASA cooperation 
Capability  
DOD/NASA cooperation 
Objective  
Sikorsky Aircraft Co./NASA 
Status   192, 220, 1517, 1542

331
  289, 290, 678, 684, 685, 1741, 1751

146

1710

1143
850
1751
1717
1144
1489

904, 205AIAA opinion/recommendations  1453, 1461
Assessment   208
Army/FAA/NASA cooperation  214
Budget cut, fiscal year 1980/impact  1499'
Emphasis   192, 873, 885
LaRC support  718
Objectives/status/justification  220, 948, 949, 1572, 1573
Research activities  785
Wind tunnel support  387-390, 874, 886

RPRV. (See Remotely Piloted Research Vehicles.)
RPV. (See Remotely Piloted Vehicle.)
RSIC. (See Redstone Scientific Information Center.)
RSRA. (See Rotor Systems Research Aircraft.)
RSS. See Reusable Space System.)
RTGs. (See Radioisotope Thermoelectric Generators.)
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Rubber    1652

Russia. (See U.S.S.R.)

SAB. (See Space Application Board.)
Sacramento Peak Observatory (SPO)  1415

Safety
Aircraft

Composite materials and structures applications  195

JSC support  549'

Lightning effects/chart  1512, 1533

Objectives/justification   201, 202

Operating systems  213, 214

Terminal area operations  784, 785

FAA/NASA cooperation  1504

Industrial  1133, 1156

SAGE ( Stratospheric Aerosol and Gas Experiment; AEM-B )
Budget increase/justification  163, 164

Data verification  162

Launch  21, 133, 149, 845, 1330

Measurement techniques  1393

Mission extension  1304

Ozone monitoring  1398, 1399

Status   639, 641, 647

STDN support  266

Upper atmospheric research support  1371, 1372

SAIL ( Shuttle Avionics Integration Laboratory). (See Lyndon B. Johnson

Space Center.)
St. Regis Paper Company  136, 147, 549

Salkeld, Robert J.:
General testimony:

Space research and technology:
Program rebalancing justification  1456, 1457

Salomon Bros  1302

Salyut-6 (space station)  1320, 1352, 1643, 1649, 1650, 1659, 1716, 1718, 1754

SAM II. (See Stratospheric Aerosol Measurement.)
SAMSO. (See Space and Missiles Systems Organization.)
San Andreas Fault  144

San Andreas Fault Experiment  143'

San Bernardino, Calif  1617, 1619

San Diego, Calif  1730

San Francisco Bay  678

San Francisco, Calif  1385. 1386

San Marco (launch site)  76, 637, 721

San Marco-D  87, 97, 98

Sandusky, Ohio  739,

Santa Susana Test Facility, Calif  40,
41, 597, 833, 834, 896, 1043, 1050, 1093, 1100, 1118

Santiago, Chile  1258

Santiago, Chile tracking station  256, 1261, 1279, 1287

SAO. (See Smithsonian Astrophysical Observatory.)
SAR. (See Synthetic Aperture Radar.)
SAS ( Small Astronomy Satellite)  87

SAS-C. (See Explorer 53.)
SAS-3. (See Explorer 53.)
Satellite Control Facility ( SCF). (See Air Force Satellite Control Facility.)

Satellite Data Services Division ( SDSD), NCC  1387

Satellite Data System ( SDS)  1721, 1726

Satellite Field Services Stations ( SFSS)  1386

Satellite Infrared Experiment ( SIRE)  1735

Satellite Infrared Spectrometers ( SIRS)  1390

Satellite Power System. (See Solar Power Satellite.)
"Satellite Power System Concept, Development and Evaluation Program
Plan"   1597, 1631, 16380

Satellites and spacecraft (see also Communications satellites, Meteorolog-
ical satellites, and specific satellites and spacecraft).
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AF/NA SA cooperation_  238, 1025
Applications   662
China/France cooperation  1654
Computer support  1499, 1500
DOD R. & D  1732-1735
In-orbit servicing  1071
India/U.S.S.R. cooperation  1648
Japan/U.S. cooperation  934, 935
Military/impact   1706-1709
Power system development  1633, 1634
Remote sensors calibration  662
Scripps Inst. of Oceanography/NASA cooperation  150
Standard modules/budget deletion, fiscal year 1980  1252
U.S. cooperative launches  1717
U.S.S.R. activities  1718
U.S.S.R./U.S. launches/comparisons/charts  936-940

'Saturn (planet) (see also Pioneer 11, Titan, and Voyager project)  275,
683, 1173, 1179, 1186, 1187, 1241

Saturn V booster  620
SBA. (See Small Business Administration.)
SBUV. (See Solar Backscatter Ultraviolet instrument.)
SCAR. (See Supersonic Cruise Aircraft Research.)
SCATHA ( Spacecraft Charging at the High Altitudes)  845, 1074, 1735
SCF. (See Air Force Satellite Control Facility.)
Schlesinger, James R.:

Implementing Accord Between the Department of Energy of the United
States of America and the State Scientific and Technological Com-
mission of the People's Republic of China on Cooperation in the
Field of High Energy Physics  1672, 1673

Schmitt, Senator Harrison H.:
Comments:

Aeronautics research and development:
Commercial supersonic transport system  1458, 1459
FAA air space control regulations  1504

Agency overview:
Budget request and program direction  866, 867
NASA budget request, fiscal year 1980  866, 867
National commitment  1161-1163
National priority  916, 917
President's budget request, fiscal year 1980  866, 867
U.S. commitment  926-930, 1009, 1010

Department of Defense:
Global Positioning System  1688, 1689
Space militarization  1708

Energy programs, DOE/NASA :
Nuclear waste disposal  1605, 1606

Research and program management:
Space Hall of Fame, New Mexico  974, 975
Student outreach programs  972

Space and terrestrial applications:
Communications systems  1309
Program benefits overview  1299, 1300
Shuttle payload development  1311, 1312

Space Shuttle:
Budget levels adequacy  1839
Cost overruns responsibility  1842, 1843
Development philosophy  1123, 1124
Main Engine problems  1123, 1124
Manpower call-back  1845, 1846
Orbiter commitment  1028, 1029
Supplemental budget request, fiscal year 1979  867,

902, 905, 906, 1759, 1760
Technology  1010, 1011

Space tracking and data systems:
Communications excellence  1255
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Aeronautics and space R. & D  1497, 1498
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Aeronautics research and development

Supersonic transport systems  1458
Aeronautics technology, OAST:

Commuter aircraft market  1494, 1495
FAA air space control regulations  1504
Lighter-Than-Air vehicles  1507
OMB budget-cut impact 1498, 1499'
Shuttle research benefits  1505
Variable Cycle Engine  1506

Aerospace Safety Advisory Panel:
Crew training  1135
NASA personnel situation  1134
Quality assurance  1135, 1136
Shuttle development philosophy  1135
Shuttle payload doors  1136, 1137
Shuttle readiness  1134

Agency overview
Astronaut selection  910
Budget growth  907
Budgetary analysis, fiscal year 1979-1980  907
Declining budget  903, 904
Energy R. & D  912, 913
Legislative liaison  910, 911
Manpower decrease  907
OMB budget cuts  918, 919, 924
Patent policy  1020, 1021
Public educational activities  910, 911
R. & D. appropriations significance  902-904
Space manufacturing  911, 912
Space Telescope Science Institute competition  911, 912
Spacecraft names  907-909
Student participation programs  908-911
TDRSS  912, 913*

U.S. commitment  926-930-

U. S. S. R./U. S. budgets comparison  913
Venus Orbiting Imaging Radar mission  918, 919, 924

Construction of Facilities:
JSC flood and subsistence status  1423, 1424
OMB budget cut impact  1423

Department of Defense:
Airframe R. & D  1710
Global Positioning System  1689, 1690
High-energy laser technology  1709

Operational remote sensing systems  1705, 1706
Shuttle operating command decision  1685
Space militarization  1707. 1708
Space Shuttle launches  1678-1681
Thrust augmentation program  1711
U.S.S.R. antisatollite system  1691
U.S.S.R. Shuttle development  1710

Energy programs, DOE/NASA :
Automotive engine heat recovery system  1585

Center R&T capability  1503, 1504

Coal sensor testing  1600

DOE/NASA reimbursable manpower transfers  1502, 1503

DOE reimbursable projects  1507, 1508

Helium usage  1626

High temperature gas reactors  1625

Hydrogen production technology  1626

ORNL photovoltaics program participation  1595

Satellite Power System  1598, 1599, 1602, 1603

Sodium heat engine research  1624

Solar residential heating and cooling systems  1623, 1624
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Energy programs, DOE/NASA—Continued Page
Stirling engine and gas turbine development  1622
Wind turbine systems  1596

Geosat Committee, Inc.:
Remote sensing data utilization  1478, 1479
STEREOSAT support  1477, 1478

International affairs, NASA:
Ariane launch vehicle status  1629
Budget level sufficiency  1650
China/U.S. contracting and procurement agreements__ 1653, 1654
European astronaut training  1647
Foreign subcontracts/procurements '1651-1653
Industrial processing technology sharing  1647
Iran/U.S. launch agreement status  1654, 1655
LANDSAT operational system  1651
Media and public interest  1648
Payload specialists training  1647
Satellite broadcasting definition  1653
Skylab reentry activity  1655
Spacelab development management  1646
U.S. balance of payments  1644
U.S. technological superiority  1646, 1647
U.S.S.R./allies cooperative programs  1648, 1649
U.S.S.R. space biomedicine results  1650

Research and program management:
Civil Service Reform Act  967, 968
Outreach program to minorities  969-972
Personnel reductions cost effectiveness  972, 974
Reimbursable funding  973, 974

'Space and terrestrial applications:
Information systems integration  1310
Interagency satellite programs  1313, 1314
Multispectral resources sampler  1314, 1315
National Oceanic Satellite System  1315
Oil spill monitoring  1319
Radio spectrum utilization  1312, 1313
Sea traffic control system  1319, 1320
SEASAT status  1310
Shuttle payload development  1311, 1312
TDRSS lease arrangements  1310, 1311

-Space research and technology:
Fifth Orbiter justification  1458

:Space science:
Follow-up science  1187
Future outlook  1206
Handicapped persons in zero-G environment 1204, 1205
HEAO-2   1166
Lunar orbiter  1185
Lunar Polar Orbiter  1187
Mars ice caps environment 1202, 1203
OMB v. NASA new-start philosophy  1184-1187
Public awareness and education  1188, 1189, 1202
Reentry tolerance  1174
Science community coordination efforts  1202, 1203
Slowdown of atomic processes evidence  1189, 1202
Spacelab experiments  1172, 1173
Young researchers' involvement  1187, 1188

Space Shuttle:
Antisatellite treaty involvement  1844
Appropriations and budgets  1124, 1125
Collateral projects funds reallocation  1780, 1781
Configuration control/management  1744, 1775
Contractor review  1846
Cost management  1773
DOD schedule revision  1772
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Fifth Orbiter  917, 918, 1027, 1028
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Inflationary industry costs  1775, 1776
Main Engine testing  1121, 1122
Manned laboratory support  1849
Manpower call-back  1845
Military v. civilian program 1849, 1850
Multimission spacecraft  1027
OMB budget revisions, fiscal year 1981  1771
Orbital flight tests duration and crews  1019, 1020
Orbiter production schedule  1843, 1844
Personnel motivation  1844
Projected budget requests, post fiscal year 1980  1771
Schedule alternatives  1773
Supplemental appropriations request  904, 905, 1020, 1766
Thrust augmentation and G tolerance 1016, 1017, 1027
TPS tile installation program  1765
User launch costs  1772

'Space technology, OAST:
OMB budget cut impact 1499-1502

Space tracking and data systems
ALSEP experience  1258, 1259
Computer replacements  1268, 1269
Foreign facilities status  1266
New technology  1259, 1260
OMB budget cuts  1266-1268
TDRSS   1261, 1265, 1266
TELOPS  1262, 1263

Space Transportation Systems:
DOD launch service  1018
INTELSAT agreement  1018, 1019
Spacelab   1022

Letter to:
Frosch, Dr. Robert A.:

Space Shuttle management system  1801, 1802
"Written questions answered by:

Frutkin, Arnold W.:
Reimbursable foreign launches  1665

Shuttle launch services pricing  1668
SPAS (German instrument platform)  1666
U.S. aerospace market superiority  1665
U.S./China agreements on cooperation in science, technology,
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student _exchange  1668

Hinners, Dr. Noel W.:
Advanced programs  1247

Gamma Ray Observatory  1248

Halley's comet mission  1248, 1249

Infrared Telescope Facility  1249

Life science flight experiments program  1250

Pioneer Venus  1250, 1251

Search for Extraterrestrial Intelligence  1251

Space sciences planning  1253

Space Telescope Institute  1254

Spacelab   1252

Standard spacecraft and equipment procurement 1251, 1252

Venus Orbiting Imaging Radar  1254

Kramer, Dr. James J.:
Advanced avionics research  1570, 1571

Advanced communications research  1562

Advanced rotorcraft technology  1572, 1573
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STOL experimental research 1575,1576;Supersonic cruise technology 1576-1578Variable Cycle Engine development Schneider, Dr. William 0.:

General testimony:
Space tracking and data systems:

Budget request 

1576-1578, 1582'

1255, 1262-1264Computer replacements 1268, 1269Digital image processing facility 1262, 1263;DOD/NASA joint facilities use, Goldstone 1269, 1271Experiment monitoring 12594Facilities 1256, 1257.Foreign facilities status 1266, 1267Galileo project 1260'Mission support 1257-1259'New technology 1259, 1260-OMB budget cuts 1266-1268Public awareness 1255,Support role 1255, 1256System changes  1262,1264TDRSS  1260,1261,1264-1266TELOPS 1262,1263,Information requested by:
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1272-1292
1290-1292'
1287-1290
1274-1278

1279'Nimbus-7  
Pioneer Venus 12277'991. Program overview 1272-1274Services rendered 1274Space Shuttle 1280,1281'Spacelab  1281-1283*
Support activity 1279-1283'

1292'Support role and needs 
TDRS S 1284-1287Upcoming missions 1283,1284
Voyager 1278,1279
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Employee recruitment 863
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Sonar   1358
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Aerospace symposium  864

Stanford U./NASA :
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Texas U./Naval Surface Weapons Center/NOS/NASA :

Sea surface height measurements  1393
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HEBBLE   188

Schuchuli, Arizona  865, 866

"Science" (magazine)  1455, 1463

Science and Education Administration/Agricultural 
Research (SEA/AR).

USDA   1379, 1380, 1382

Scientific and Technical Information Facility
 (STIF)  187, 762
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"Scientific and Technological Aspects of Materials Processing in Space" Page'
( STAMPS)     174, 176, 1305

Scout (launch vehicle)  76, 77, 139, 270, 719, 721, 845, 1074, 1202
SCPP. (See Sierra Cooperative Pilot Project.)
Scramjet technology  1461, 1571, 1572
Scripps Institution of Oceanography  150. 1358, 1392
SCS. (See Soil Conservative Service.)
SDS. (See Satellite Data System.)
SDSD. (See Satellite Data Services Division.)
SEA/AR. (See Science and Education Administration/Agricultural
Research.)

Sea Level Observation and Prediction Experiment  1389
Sea traffic control  1319, 1320
Search and Rescue Satellite System

Budget request, fiscal year 1980/status  1352'
Canada/DOD/DOT/France/NOAA/NASA cooperation  179, 180
Canada/France/U.S. cooperation  22. 134
Canada/France/U.S.S.R./U.S. cooperation  872, 884, 934, 1644, 1661
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NOAA/NA SA cooperation  80, 1024, 1025,
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U.S.S.R./U.S. cooperation  179

Search for Extraterrestrial Intelligence ( SETI )  254, 269, 932, 933, 1251
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Accomplishments   1303,1310, 1331, 1333;
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Atlas E/F utilization  1750
Budget reduction/justification  164
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Canada/U.S. cooperation  852'
Capabilities   21
Data acquisition and analysis  145, 150, 151, 162, 1262, 1263
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Data utilization  163, 164, 1404
DOD/NASA cooperation  1717, 1731
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ESA/U.S. cooperation  852
Laser technology support  1267
Launch   1330
National Oceanic Satellite System Applications  1319, 13731
NMFS support  1389
NOAA experiment  1391, 1392
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Standardized equipment utilization  1575,
Status   1384
Synthetic Aperture Radar  1346, 1388
Tracking   1171, 1172, 1279.
USAF/NASA cooperation  1074
USN/NASA cooperation  1751

Sebring-Vanguard, Inc  1619
Second Mars Symposium  1203, 1204
Second National Symposium on Engineering  863'
"Second Review-Technical Status of the Space Shuttle Main Engine:.  A

Report of the Ad Hoc Committee for the Space Shuttle Main Engine
Development Program"  1090, 1097, 1098,1103-1115

Selenide isotope generator  1178
SEM. (See Space Environment Monitor.)
Sensor technology (see also Remote sensing) .

Budget deletion, fiscal year 1980/impact___ 1362, 1363, 1500, 1501, 1573, 1574
Development/chart   150, 231, 232, 718, 721, 725, 726, 1491, 1521, 1549
Development/U.S. leadership  1009, 1010
DOD activities/budget request, fiscal year 1980  1716,.'

1719, 1720, 1732-1734
Operational systems/classified data handling  1704-1700:

SEP. (See Solar Electric Propulsion.)
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SEPS. (See Solar Electric Propulsion Stage.)
SES. ( See Solidification Experiments System.)
SETI. (See Search for Extraterrestrial Intelligence.)
747 aircraft. (See Boeing 747 aircraft.) Pa ge-
Severe storms research  149, 161, 162, 1331, 1332
SFSS. (See Satellite Field Services Stations.)
Shaw University  970, 972:
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Shoe Cove, Newfoundland  852'
Short Takeoff and Landing Aircraft. (See Advanced Medium STOL Trans-

port, STOL aircraft, and STOL technology.)
Shuttle Imaging Radar. (See Spaceborne Imaging Radar.)
Shuttle Imaging Radar ( SIR-A) . (See Spaceborne Imaging Radar.)
Shuttle Infrared Telescope Facility ( SIRTF)  95, 96, 1217, 1227
Shuttle Multispectral Infrared Radiometer ( SMIRR)  140, 145, 169.
Shuttle Payloads Integration and Development Program Office  1151
Shuttle/Spacelab Science Payload Development Program, 0 S S  94-96.
Shuttle Ultraviolet Optical Telescope. (See STARLAB.)
Siemens Bosch and Brown BC  1161
Sierra Cooperative Pilot Project ( SCPP)  1405
Sierra Nevada Mountains  1405, 1408.
Sikorsky Aircraft Co  1489
Sinai Desert  1748
Single-stage-to-orbit ( SSTO) transport  1467
Sioux Falls, S. Dak  1263
SIR. (See Spaceborne Imaging Radar.)
SIR-A. (See Spaceborne Imaging Radar.)
SIRE. (See Satellite Infrared Experiment.)
SIRS. (See Satellite Infrared Spectrometers.)
SIRTF. (See Shuttle Infrared Telescope Facility.)
64 meter antenna  257, 269, 948, 1257, 1258, 1278, 1279, 1293, 1446
Skylab project, 0 SF :

' Biomedical data/U.S.S.R. comparison  1650
Reboost/deorbit mission:

Aerospace Safety Advisory Panel assessment  1140,
1150, 1151, 1156, 1157

Cancellation/justification/chart  1071, 1074, 1075
Contingency plans/funding  1026
Schedule   1019
Status/chart   1024, 1025, 1075

STDN budget/impact  256
Summary availability  1188, 1189
Teleoperator Retrieval System support  1767

'Tracking coverage  1171, 1172
Skylab project, OSTS :

Budget justification, fiscal year 1980  52-54, 62
Federal Preparedness Agency/Justice Dept./State Dept./NASA  933
Lifetime predictions  1388
Materials processing activities  1320
Reentry/international support  1655
Solar observations/illus  18, 1192-1194, 1196, 1228
Status   847, 848, 933, 1024
Technological achievements  1754

Skynet JIB satellite  -  1727
Slidell Computer Complex, Slidel, La  592,593
Small Astronomy Satellite-C ( SAS-C). (See Explorer 53.)
Small Astronomy Satellite-3 ( SAS-3 ). (See Explorer 53.)
Sill`Business Administration (SBA)   187
SME ( Solar Mesospheric Explorer) 86, 87, 97, 98, 149
SMIRR. (See Shuttle Multispectral Infrared Radiometer.)
Smithsonian Astrophysical Observatory (SAO)  256
Smlthsonian Institution  974, 975, 1414
SMM. (See Solar Maximum Mission.)
SJVIS ( Synchronous Meteorological Satellite)  264
SMS/GOES satellites   1387
gMS-1    1385, 1387
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SMS-2  1387
Snoopy program  1136
Sodium (electrolytic) heat engine  1624, 1625
Soffen, Dr. Gerald A.:

General testimony:
Space science:

Handicapped persons in zero-G environment  1204, 1205
Soil Conservation Service ( SCS ) , USDA  1379, 1380, 1383
"Solar and Magnetospheric Science" ( TM X-3440)  1189
Solar arrays  1024
Solar Backscatter Ultraviolet ( SBUV ) instrument__ 160, 1390, 1391, 1398, 1399
Solar cells:

Applications   745, 915, 1175, 1457
Capability/improvements  745
Cost reduction  1624
DOD R. & D  1734
Research activities  237
Research management  1594, 1595, 1630
Status     851

Solar cycle  1751
Solar Electric Propulsion ( SEP ) :

AIAA recommendations  1467
Capabilities   1179
Comet mission utilization  1837
Contracting and procurement  1023, 1024
Demonstration hardware  247
Funding   1025, 1182
OAST activities/chart  1491, 1523, 1524, 1554
OSTS activities  118
Project initiation  1248
Research activities  236
Status   915
Studies   871, 881, 1071

Solar Electric Propulsion Stage ( SEPS ) __ 72, 593, 598, 602, 1079, 1080, 1574, 1575
Solar energy  865, 866
"Solar Geophysical Data"  1387
Solar heating and cooling___ 354, 603, 851, 1492, 1525, 1557, 1593, 1594, 1623, 1629
Solar Heating and Cooling Demonstration Act of 1974  1629
Solar Maximum Mission ( SMM ) :

Budget request, fiscal year 1980 881
Budgetary analysis, fiscal year 1980  89, 90, 101
Funding requirements  1164
GSFC support  637
Image Data Processing Facility support  264
Launch   845
Measurements   150, 1334
NSF/NASA cooperations  1415
Objectives/chart_ 4, 18, 871, 872, 882, 1169-1171, 1195-1197, 1221, 1224, 1228
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OSTDS support  1279
Plans   86, 87, 90,93,104
Spacecraft utilization  1027
Status   74, 1209
STDN support  256. 266, 641

Solar Maximum Year (1979-81)  1387, 1388
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Budget request, fiscal year 1980  869, 870, 879, 881
Budgetary analysis, fiscal year 1980  92-94
Deep Space Network support  259, 269
Description   781
ESA/U.S. cooperation:

Agreement   1642, 1656
Objectives   4,18,19,93
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Solar Polar Mission ( SPH ) -Continued
ESA/U.S. cooperation-Continued

Plans  

Page

871, 872, 882

Responsibilities  780, 781, 1180

Status  1171

Funding requirements 1164

GSFC support 637

Launch date 1183

Plans/chart  86, 87,1196, 1221, 1223, 1224

Power systems 1601, 1603, 1633, 1634

Rescheduling effects 1822

Space Shuttle/IUS support 19, 74, 1080

Status  1171, 1208

Tracking support/upgrading 265

"Solar Polar Mission to the Sun" 1189

Solar Power Satellite (SPS ) :
AIAA opinion/recommendations 1454,1457, 1463, 1468-1472

DOE/NASA cooperation  250,874,885, 1493,1526, 1556, 1638, 1639

Funding 1602

JSC support 550

MSFC support_  594

Program deletion 916, 917, 927, 928

Research objectives/activities 237, 238

Status/budget request, fiscal year 1980
"Solar Tower Satellite" (AIAA report) 

1597-1599, 1631, 1632
1463

Solar Power Satellite Research, Development and Evaluation Program Act

of 1979, H.R. 2335  1638, 1639

"Solar Power Satellites: A Plea for Rationality" (magazine article)  1463

Solar Probe mission    103, 106, 1228, 1229

Solar technology  1594, 1595, 1630, 1631

"Solar Terrestrial Programs-A Five Year Plan"  1189

Solar-terrestrial programs, OSS  1169-1173, 1203, 1219-1229

Solar Terrestrial Programs Office, OSS  1194

Solar Vacuum Telescope   1415

Solid Rocket Booster ( SRB ) :
Assessment  828, 1143,1149, 1153

Construction of Facilities  404

Cost increase/justification  1043

Design change/impact  1035

Development    1806, 1813

ET/Orbiter assembly  419

K SC support  35, 36, 567, 570, 571, 827, 837, 1035, 1812

MSFC support   593, 596, 597, 609

Procurement  1059

Production plans  1014

Schedule   1764, 1790

Shuttle thrust augmentation  63

Space flight operations program/budget impact  1017

SSME interaction  34

Status/budgetary analysis/chart  2, 835, 836, 847, 1139, 1142, 1762

Strap-on rockets  1050, 1054

Test activities  17, 42, 834
Tooling   50, 838

'United Space Boosters, Inc./NASA cooperation  44

Weight  896

Solid Rocket Motor ( SRM) :
Castings   896
Construction of Facilities  402
K SC support  836
MSFC support  606
Status   35,

827, 847, 870, 880, 895, 1087, 1762, 1806, 1813
Test activities  1035, 1039
Thiokol Corp./NASA cooperation  44, 45

Solid-state imaging camera  850
Solid State Spaceborne Memory ( SSSM)  1734

51-336 79 7
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Solidification Experiments System ( SES )
SOLRAD 118

Page

177
.1387

SOM. (See Space Oblique Mercator.)  1408
Sonar   1358
Sounding rocket program, OSTA  260, 932, 1305
Sounding rockets:

Activities, fiscal year 1980  663
Applications   134, 150, 165, 174, 175, 1191
GSFC program  633, 637
LaRC support  719
Nike-Apache  852
OSS support  106-108
Payload facilities  501
Physics and astronomy program utilization  661
Tracking support  252
U.S.S.R./U.S. cooperation  107
Wallops Flight Center responsibilities  270, 659

South Carolina  1348,1404
South Dakota  1403, 1405
Southern Calif., University of  1392
Southern Regional Remore Sensing Applications Center  622
Southern University  864
Soviet Union, (See U.S.S.R.)
Soyuz 29 spacecraft  1718
Soyuz 31 spacecraft  1718
Space Act of 1958  760,

761, 808, 809, 813, 815, 816, 960-964, 1641, 1656
Space Activities Commission, Japan  875, 888
Space and Missiles Systems Organization ( SAMS° )  598, 1749
Space and terrestrial applications program, OSTA  622, 638-640, 647
Space Application Board ( SAB), NAE  1305
Space applications program, DOE  800
Space Applications program, OSTA:

ARC activities  638,684
Budget request, fiscal year 1980  872, 883
DOD/DOE/NASA cooperation  1584;1628
DOE/NASA cooperation  1601-1603, 1.633, 1634
JSC support  548, 549
K SC support  V. 

573
LeRC activities  721, 722, 742
Objectives/activities   132

Space biology  126, 127
Space colonization  1457
Space communications program, OSTA  4, 134, 178, 179, 742
Space construction:

AIAA opinion  1462
Air Force Flight Dynamics Lab. support  1704
Budget cut, fiscal year 1980  916, 917, 927, 928. 1497
Budget request comparison, fiscal years 1978-80  927, 928
Emphasis/chart   1491, 1522, 1551
Large structures studies  1.071
MSFC support  V 354
Studies   848, 871, 881

Space Detection and Tracking System ( SPADATS) , DOD  1732
Space Environment Monitor ( SEM)  152, 1385
Space Environmental Laboratory, NOAA  1388Space flight operations program, OSTS :

Budget request, fiscal year 1980  800
870, 871, 881, 1011, 1017, 1050, 1055, 1056Budgetary analysis, fiscal year 1980/charts  51-64Development, Test and Mission Support  1068GSFC support  636JSC support  547MSFC support  597, 598

4
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Space Hall of Fame 

Page

974, 975
Space nuclear power systems 1602, 1603, 1634, 1637
Space Oblique Mercator ( SOM) 1408
Space platform 1252
Space Policy Directives 1757
Space policy, U.S:

Assessment  1009, 1010
Budget request, fiscal year 1980 application 866-870, 875-879, 888
Communications satellites/technology 872, 883, 1352
International considerations 1655

Space power systems 745, 915
Space processing  169,174, 177, 354, 911, 912, 1464
Space Processing Applications Rocket ( SPAR) 134, 174, 175, 1350
Space programs:

Foreign  933-936, 958
U.S.  851

853, 875, 888,1135,1136, 1454, 1462, 1755
Space research and development 1715-1718
Space research and technology program, OATS:

Activities/charts 572
850, 851, 1490,1491,1520-1524, 1548-1554

ARC activities 686
Budget reduction 914, 915, 930
Budget request, fiscal year 1980_ 800, 873, 874, 885
Budgetary analysis, fiscal years 1978-80/charts 1519, 1520, 1546, 1547
Function  761
GSFC activities 640
JSC activities 550
LeRC activities 725, 726, 740, 744, 745
MSFC activities 354, 602
Objectives/chart  4, 10, 16. 23
Overview  226-250

Space Science Board ( SSB), NAS 948, 1253, 1456
Space Science Platform 600
Space science program, OSS 1253
Space Shuttle, OSTS :

AACB recommendations 1749
Accomplishments/chart 1030, 1031, 1763, 1786
Activities, calendar years 1979-1981/charts_ 1011,1015,1046, 1048, 1049. 1052
Advanced programs support 915, 916
Aerospace Safety Advisory Panel assessment 1132,

1133,1137-1143, 1145-1158
AIAA opinion/recommendations  1454, 1467
Air Force Systems Command support 1685, 1686
Antenna tests  955
Apollo project comparison  1135, 1136
Applications   16, 240, 241, 1071

Appropriations and budget:
Budget request, fiscal years 1979, 1980  1759, 1760
Budget request, fiscal year 1980/chart  870, 880, 1030, 1031
Budgetary analysis, fiscal years 1979-81/charts  827-829

867-869, 878, 1766-1771, 1818, 1819
Funding requirement, fiscal year 1979/chart 1030, 103/
Supplemental budget request, fiscal year 1979:

Alternatives/chart   1043-1046
Analysis/chart   797, 798, 819, 822, 823
Deferral impact/chart  899, 900
DOD opinion  1753
Justification   894,

897-902, 904-907, 1020, 1761, 1763
ARC support  679
Capability   17, 18, 760
Construction of Facilities:

Budget request, fiscal year 1980  276, 800, 802, 803, 874, 886
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Appropriations and budget-Continued
Construction of Facilities-Continued Page

Budgetary analysis, fiscal year 1980 1416-1418; 1431-1434
Cost estimates  1081
Facilities planning and design 517, 518
KSC projects  486, 487
Modifications   491
Overview/chart  398-435
Payload facilities  436-450

Crew   1135, 1146, 1647, 1648, 1752
Definition   817
Development plan/chart  1046, 1047, 1789
Development, Test and Mission Support  1068, 1070
DFRC support/facilities  271, 296
DOD/NASA cooperation:

Explosion hazard study  1148
IUS integration  1065
Payloads safety agreement  1151
Security requirement/considerations/costs  1018, 1056
Status/charts   1665-1684, 1716, 1719
Utilization/impact   1708,

1810, 1812, 1816, 1818, 1822, 1829, 1830, 1832, 1837, 1849, 1850
VAFB launches 1015, 1016

DOD support  1712, 1720, 1722-1724, 1734
155

300, 301
1059

Earth Radiation Budget Experiment support 
Ellington An3 support
ESA utilization 
Experiment integration  23
Experiments   228, 246, 247, 936, 1331, 1491, 1523, 1553
External Tank. (See External Tank.)
First manned flight/first operational flight  957
Galileo support  114, 115, 780, 1183, 1241
Gas Dynamics Laboratory, LaRC support  335
Ground control experiments laboratory  177
Ground support equipment  36, 41, 46
GSFC support  633, 636, 1171, 1172
Hamilton Standard/NASA cooperation  1815
High Temperature Structures Tunnel, LaRC support  321
Insurance/indemnification   816, 961, 962
INTELSAT-V support  1017-1019
International Telecommunications Satellite Organization/NASA coop-

eration   1056
Iran utilization  1654
JSC support  66-68, 544-547
Justification/improvements   869, 878KSC support

Budget justification, fiscal year 1980  68-70, 73, 74Construction of Facilities    570, 571Hardware delivery  17Launch Complex 39  401-410, 435, 802Launch facilities  49, 50Launch processing system  1761, 1762Mission control  307, 309Production   48R&PM increases  966, 978-979LANDSAT-D support  1264, 1265LaRC support  721Launch   845, 1161, 1162Launch and landing project  45-47, 836, 837, 1809, 1815Launch Processing System. (See Launch Processing System.)Long Duration Exposure Facility. (See Long Duration Exposure Facil-ity).
McDonnell Douglas Corp./NASA cooperation  1150MAP support  466-Main Engine. (See Space Shuttle Main Engine.)
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Appropriations and budget-Continued Page
MAPS instrument support  157Martin Marietta Corp./Rockwell International Corp./Thiokol Corp.!United Space Boosters, Inc./NASA cooperation
Materials processing support
Mercury program comparison
Mission design/integration
Mission model, fiscal year 1981-92/charts
MSFC support
IVIultimission Modular Spacecraft utilization 
National Climate Center support 
Non-NASA costs 
NSTL support 
Nuclear waste disposal 
Objective  
Operational readiness costs/chart 
Operations capability development 
Orbital Flight Tests. ( See Orbital Flight Tests.)
OSTA support 
0 STD S support
Overview
Payloads

Aerospace Safety Advisory Panel assessment 1150, 1151, 1156AIAA opinion  1455, 1463, 1464ATMOS support   159AXAF support  1218Budget deletion, fiscal year 1980 impact  1501Commercial/status   847, 848Environmental observations program support  133, 157, 159Foreign   1643, 1644, 1659, 1660Fraunhofer line discriminator  1411Galileo   1601Geological studies support  136, 1346Halogen Occultation Experiment  156K SC support  315, 572LAND SAT-D  1410LaRC support   726Life sciences  439, 440, 1234Materials processing support equipment  1340 STA/funding requirements 549, 1338Physics and astronomy  1226Planning _  170Program status  850, 851Resource observation  132, 140, 141Safety policies  1151Schedules/charts   892, 893, 1020, 1059, 1060Self contained/users  909-911Space Processing Applications Rocket  174Space science__.  19SSUS-D support  1068Student participation  908-910System 85 satellites  1372TEAL RUBY experiment  1734, 1735, 1755Telescopes   1168Tracking and data relay satellite  1020Personnel reductions/impact  977Physics and astronomy 85, 86, 91Pricing policies  1056, 1059Production/chart   47-50Remote Manipulator System. (See Remote Manipulator System.)Risk considerations  1131Rockwell International Corp./NASA cooperation  1802
1807, 1809, 1810, 1814, 1817, 1820, 1846Safety standards  915, 916Satellite Data System support  1721Schedule/considerations   1035, 1041, 1050, 1052, 1772, 1773Shuttle/Spacelab Science Payload Development Program  94-96

  46,837
  872, 873, 884

1134
  166, 169
  1025, 1026, 1083-1085  66,354, 596,51

1027
1387
1087

2, 17, 35, 620, 622
1605
438
1086
52

157  1258, 1263, 1264, 1281, 1282  34-36, 1035, 1042, 1801-1851
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Appropriations and budget-Continued 
?age

Skylab reboost support  1024, 1025

Solar Polar Mission support  19, 1221

Solid Rocket Booster. (See Solid Rocket Booster.)
Solid Rocket Motor. (See Solid Rocket Motor.)
Space plasma physics research  105

Space Processing Applications Rocket payload equipment utilization  175

Space Telescope support  91, 1164

Space Test Program/chart  1691, 1692

Spacelab. (See Spacelab.)
Spares/equipment     838

Status   2, 3, 39, 797, 798, 846-848, 894-897, 1760-1762

STDN support    24,256

TDRSS support  267, 1261, 1264, 1284

Technology developments  1505, 1506

Test activities  686, 1761

Thrust augmentation:
Budget cut impact  1027, 1028, 1711, 1712

Budget justification, fiscal year 1980  54, 63, 64

Costs   1081

Studies/options/charts   1016, 1017, 1050, 1053, 1054

Tracking support  252, 261, 263, 265

Transonic Dynamics Tunnel, LaRC support  331

25 kw power system  71, 72

Upper stages   1065, 1067-1069

USAF/NASA cooperation  63, 1836

Users policy  1020, 1021, 1772

Utilization   71

W. Germany/U.S. cooperation  1666, 1667

Wiggins Corp./USAF cooperation  1148

WSTF support  68,69

Space Shuttle Main Engine ( SSME) :
Ad Hoc Committee for the Review of the Space Shuttle Main Engine  1050.

Aerospace Safety Advisory Panel assessment 
1101, 1102, 1116,

Assessment 
Budget request, fiscal year 1979 
Budgetary analysis/chart 
Capability/status  
Construction of Facilities 
Cost increase/justification 
Design criteria 
Development schedule/impact 
KSC support_

1051,

1133,

1090-1103, 1115-1123, 1125
1095,

1139, 1142, 1143, 1153, 1154
828

1124, 1125
833, 834

1012
467
1043
1755
1768

41, 46, 50, 837, 1812

MAP support 874, 886

Modifications/design  1123, 1124

MSFC support 593

National Research Council report 797. 798, 834

NSTL support 597, 620, 622, 870, 880

Overview  40-42

Production  50

Program review 896,1103-1115, 1125-1131

Rocketdyne/NASA cooperation 41, 834, 1092-1096, 1099-1115

Schedule  1035, 1043, 1133, 1134

Spares/equipment  838

SRB interaction 34

Status 819,847,895,1761,1762, 1806-1809, 1813

Test activities:
Delays  1834
Fires  1091, 1092, 1098-1100
Main propulsion system 2, 1805, 1812, 1816
Objectives  596, 597
Plans  1815
Results  1763, 1787
Schedule  1764, 1790
Status/chart 1030, 1035, 1037



1953

Page

Space station  928-930
Space suits  683, 1718. 1754
Space systems technology  241, 242
Space technology  1650-1653, 1665, 1666, 1671
Space Telescope ( ST) :

Applications  19
AXAF comparison  1169, 1218
Budget request, fiscal year 1980  869-871, 879, 881, 882
Budgetary analysis, fiscal year 1980/status/justification  90-92, 101
Construction of Facilities  491
Corning Glass 'Works/Eastman Kodak Co./NASA cooperation___ 1167, 1216
Corning Glass Works/Perkin-Elmer Corp./NASA cooperation____ 1167, 1216
Data systems impact  1283
Design criteria  98
ESA/U.S. cooperation  1167, 1642, 1657
Funding requirements  1164
GSFC support  637, 1296. 1297
Innovations   903,915Instrumentation/operational mode  1167
AISFC support  354, 594,599
Objectives  4
OSTDS support  1258-1260
Physics and astronomy experiments  86, 87, 91Plans   267
Rescheduling effects  1822, 1823, 1838
Space Shuttle support  91
STARLAB comparison  1217
Status/chart   1183, 1208, 1214-1216
Tracking support/upgrading  265

Space Telescope Science Institute  99
101, 871, 882, 911, 912, 1167, 1216, 1254, 1283

Space Test Program ( STP)  1735Space Transportation System ( STS ) (see also Inertial Upper Stage, Multi-
mission and Payload Support Equipment, Space Shuttle, and Spacelab).
Components   760
Data systems and flight support  67, 68
Development, Test and Mission Support  65, 1023
DOD/NASA cooperation  1752
DOD support  402
Expendable Launch Vehicles/impact  1074
GSFC support  636
KSC responsibilities  567
Launch systems support  69, 70
Management assessment  1817
NSTL support  52, 65, 68, 69, 622
Operational phase  402, 438
Operations/chart  68, 69, 73, 74, 1017, 1018, 1021, 1057, 1059. 1061
Payload definition  594, 597, 600, 601
Research and test support  66
Review   1803
STDN support  - 641
USAF support  1750

Space Transportation System Committee  1830
"Space Transportation System Payload Safety Review Panel," JSC
Management Instruction No. 11524  1151

Spaceborne Imaging Radar ( SIR )  140, 145, 169, 549, 1346, 1480
Spacecraft Charging at High Altitudes (See SCATHA.)
Spacecraft systems program, OAST  850
Spacecraft systems technology  1465-1467, 1522
Spaceflight Tracking and Data Network ( STDN) :

Activities   886
Air Force Satellite Control Facility support  1750
"Bent pipe" system  1294
Budgetary analysis, fiscal year 1978-80/charts  255-257, 266, 268
Function/chart   252, 1256, 1274-1276
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Spaceflight Tracking and Data Network ( STDN) -Continued 
Page

GSFC activity  641, 642

Support activities  24, 254, 1279

TDRSS cost savings  1297

Spacelab :
Activities/accomplishments/charts
Aerospace Safety Advisory Panel assessment__
AIAA opinion
Applications
ARC support 
Atmospheric Cloud Physics Laboratory support

Budget impact, fiscal year 1980 
Budget justification, fiscal year 1980
Budget request, fiscal year 1980
Capabilities
Construction of Facilities
Data processing support
Definition  
ERNO Raumfahrttechnik G.m.b.H/ESA cooperation 
  18, 760

  1059, 1062-1066
1138, 1141, 1150, 1151, 1156
  1154

18
445-447, 681

21
1017

  54-57
  1065, 1066

  1226, 1227

  438-440, 491, 1417, 1418, 1423, 1434, 1450

  273, 935, 1266-1268, 1295, 1296
817

ESA support
E SA/U. S. cooperation:

Missions  875, 876, 888

1021,1022

Operations capability development  53, 55. 56

Responsibilities/activities/charts  1021, 1022, 1061, 1066

Solar-terrestrial science support    1194, 1195

Status  851, 888, 1642, 1657

Support personnel  607, 851, 852

Systems engineering management  593

Technical assistance  1087

U.S.S.R. cooperative comparison  1649

Experiments  23, 228, 247, 881, 934

GSFC support  633, 636

Hardware procurement  870, 871, 881

Instrument program  1227

International cooperations  1659, 1660

JSC support  56, 483, 484

KSC support  567, 571

Life sciences program support  20, 1165

Management   1646

Materials processing in space program activities  4

Mission design/integration  166, 169
Mission model, fiscal year 1981-92/chart  1088
MSFC support  354, 593, 594, 597-599
Orbit requirements  1015, 1016
OSS support  1175, 1216, 1217
OSTDS support  1258, 1281-1283
Pallet/illus  1021, 1022, 1063
Payload specialists/foreign  1647, 1648
Payloads:

AIAA opinion  1455, 1463, 1464
AMPA  181
Applications experiments  169
ARC support  679
ATMOS  158
Atmospheric experiments  165, 166
Biological experiments_   683683
Budget deletion, fiscal year 1980 impact  1502
Environmental observations program support  149, 158
ESA development  1645
Funding requirements  1164
Integration  438-440
KSC support  573
Large Format Camera  141
Life sciences  123, 1229, 1231, 1234
Materials processing in space  1352-1354
Optical telescope  1415
OSS activities  19, 1168, 1217, 1219
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Spacelab-C 011tinued
Payloads-Continued Page

OSTA integration activities/budget decrease  1304, 1311, 1312
Proposals/demand   1252
Solar physics  1196, 1197
Studies  87, 102, 103, 105

Physics and astronomy missions  85
Pricing policies  1019, 1056
Shuttle/Spacelab Science Payload Development Program  94-96
Solar observations  18, 150
Space plasma physics research  105
Space processing support  928, 929
Space research and technology program support  4
Status    4, 847, 848, 1087
TDRS support  1059
TELOPS support  273
Tracking support/upgrading  265
Vandenberg AFB support  1831

Spacelab 1:
ESA/U.S. cooperation  94-96, 1172, 1223
Experiments  86, 87
France/India/Japan/U.S. cooperation  1642, 1657
Measurements   1334
MSFC management  509
Payload specialist selection  1173
Payloads  123, 1164, 1224

Spacelab 2:
Capabilities   1172

ESA/U.S. cooperation  1087, 1088

Experiments  86, 87

Great Britain/U.S. cooperation  1226

MSFC management  600

Objectives/status    1226

Payload specialist selection  1173

Payloads  1164, 1224, 1225

Studies   94-96

Spacelab 3  600, 1088, 1331

SPADATS. (See Space Detection and Tracking System.)
Spain  271, 781, 1212, 1625

SPAR. (See Space Processing Applications Rocket project.)
SPAS  1666, 1667

Specialized Experimental Applications Satellite. (See SEASAT.)
Spectrometers  725, 726, 1192, 1249, 1390, 1391, 1398, 1399, 1735

Spherical array antenna  850

Spinning Solid Upper Stage ( SSUS) (see also SSUS-A, and SSUS-D).

Activities/accomplishments/chart  1068, 1069

Applications  18

Budget justification, fiscal year 1980  57, 58

Budget request, fiscal year 1980  870, 871, 881

Construction of Facilities  438

Function   571

KSC support  572

Launch date  640

Launch vehicle support  54

McDonnell Douglas Corp./NASA cooperation  54, 58, 1923

Status   1089

TDRSS utilization  1261, 1264

SPM. (See Solar Polar Mission.)
SPO. (See Sacramento Peak Observatory.)
SPOT (French satellite)  1476, 1645, 1662

SPS. (See Solar Power Satellite.)
SR&T. (See Supporting Research and Technology.)
SRB. (See Solid Rocket Booster.)
SRC. (See British Science Research Council.)
SRM. (See Solid Rocket Motor.)
SSB. (See Space Science Board.)
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SSME. (See Space Shuttle Main Engine.)
SSS ( Strategic Satellite System). (See Air Force Satellite Communications
System.)

SSSM. (See Solid State Spaceborne Memory.)
SST. ( See Supersonic Transport.)
SSTO. (See Single-stage-to-orbit transport.)
SSUS. (See Spinning Solid Upper Stage.) Page
SSUS—A  1023, 1056, 1068, 1089
SSUS—D  1068, 1089
ST. (See Space Telescope.)
STACs. (See State Technology Applications Centers.)
Stall-spin research  1143, 1144
STAMPS. (See Committee on the Scientific and Technological Aspects of

Materials Processing in Space and "Scientific and Technological Aspects
of Materials Processing in Space.")

Standard Equipment Review Panels  602
Stanford University  862, 1404
STAR computer  723
STARLAB (Shuttle Ultraviolet Optical Telescope)  1217
Stars   1166
State, Department of  933, 1306, 1307, 1312, 1313
State Technology Applications Centers (STACs)  186, 188
Static Test Facility. (See Ames Research Center.)
STATSIONAR (U.S.S.R. satellite)  1718
STDN. (See Spaceflight Tracking and Data Network.)
STEREOSAT  137, 146, 1302, 1306, 1311, 1346, 1474-1484Stevenson, Senator Adlai E.:

Comments:
Agency Overview:

Budget request and program direction  797, 798
R. & D. budget cuts  930
U.S. leadership  924-926

Research and program management:
Civil Service Reform Act impact  967
Manpower ceilings  969

Space and terrestrial applications:
NOAA/NASA relationship  1309

Space Shuttle:
Budget levels adequacy  1837-1839
Cost overruns responsibility  1842
Program management  1838, 1839, 1850
Supplemental budget request, fiscal year 1979  1759

Space tracking and data systems:
TDRSS contract  1264, 1265

Inquiries:
Aeronautics technology, OAST:

Air traffic control systems safety  1496
Commuter aircraft market  1493, 1494, 1496

Aerospace Safety Advisory Panel:
Annual report to NASA_  1133
S SME   1133

Agency Overview:
Budget trends  913-915
R. & D. appropriations significance  915, 916
U.S. commitment  924

Construction of Facilities:
Energy conservation modifications  1422
40 x 80 Subsonic Wind Tunnel  1421

Department of Defense:
Global Positioning System  1688
High-energy laser technology  1709
Large deployable space antenna  1704
Manpower retention  1714, 1715
NAVSTAR civil applications  1710
Operational remote sensing systems  1704, 1705
Space militarization  1706-1708
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Stevenson, Senator Adlai E.—Continued
Inquiries—Continued

Department of Defense—Continued 
Page

Space Shuttle launches  1677-1680

Very high speed integrated circuits  1712, 1713

Energy programs, DOE/NASA :
Electric and hybrid vehicle technology  1606

Nuclear waste disposal in space  1604, 1605

Stirling engine and gas turbine development  1622

Geosat Committee, Inc.:
STEREOSAT cost estimate  1477

Research and program management:
Civil Service Reform Act impact 966, 967

Manpower ceilings 967-969

Personnel reductions 967, 968

Space and terrestrial applications:
Classified data integration  1321

Global information system 1321, 1322

NOAA/NASA merger  1308

Operational remote sensing system 1306, 1307, 1309

Remote sensing budget justification  1306

U.N. Conference on Science and Technology for Development_ 1306

Space science:
Budget request/new starts 1182, 1456

Future outlook  1206

Space Shuttle:
Budget requirements, post fiscal year 1980 1770, 1837
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Visitor information center  974

Wallops, Va  1385, 1396
WARC ( World Administrative Radio Conference) . (See General World
Administrative Radio Conference.)
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Warner, Senator John:
Comments:

Agency overview:
Page

Administrative personnel 1162, 1163

Administrator ability 901, 902

Warsaw Pact Nations 1745, 1747

Washington  848, 1406

Washington, D.0 1091, 1098, 1386

Washington Gas Light Company 651

Washington Suburban Sanitary Commission 651

Water management:
Automated monitoring system 1358
California/NASA cooperation 136, 147

COE/NASA cooperation 137, 147, 171, 172
Conservation practices/evaluation 146
EPA/NASA cooperation 187
JSC subsidence considerations/charts 1423-1430
OSTA activities 1340
Satellite applications 1405

Water management program, ASVT 549'

Water pollution 161, 722
Water quality 740, 1358, 1388
Wave Propagation Laboratory, NOAA 1388
WB-57F aircraft 301, 549, 1601

SRB development support 
STS support 

Western Union Corp 
Western Union Space Communications, Inc

WDC-A for STP. (See World Data Center-A for Solar Terrestrial Physics.)
Weapons   1747

Weeden Mountain  617

Weightlessness   1231-1233, 1650

West Germany. (See Germany, West.)
WESTAR  1264

Westar-C  845, 1261, 1264, 1265, 1284

Western Regional Remote Sensing Applications Center  683, 684

Western Test Range (WTR), Vandenberg AFB, Calif.:
Budgetary analysis, fiscal year 1980  1755

Launches  76, 77, 567, 721, 845, 846, 848

NASA utilization  1810, 1816

SEASAT support  154
597
59
617

1260, 1261, 1264, 1265
SituationOutlook and

1700
  641, 1284

267

Wiggins Corp 
Wildland vegetation inventory, ASVT  136, 147, 549
Wildlife management  1408
Williams Research Corp  1564
Wind   1383
Wind energy research  1595, 1596, 1630
Wind shear  201
Wind tunnels (see also 40 x 80 Subsonic Wind Tunnel and National
Transonic Facility ) .
80 x 120 Food Wind Tunnel, ARC  289, 290
LaRC/Construction of Facilities/charts  320-340, 1419, 1437, 1438
Purpose   1560

WFAOSB. (See World Food and Agricultural
Board.)

WFC. (See Wallops Flight Center.)
White Sands Missile Range, N. Mex 
White Sands, N. Mex
White Sands, N. Mex. tracking station
White Sands Test Facility (WSTF) , Las Cruces, N. Mex____ 68, 69, 557, 558, 563

1148

Rotor technology research support  685, 1571
7 x 10 foot  456
Space Shuttle testing  686
Static Test Facility, ARC/charts/illus  287-292
2 x 2 foot  455, 475
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Wind turbine generators  739, 745, 851
Window Rock, Ariz  865, 866
Winglets   217, 703, 1487, 1699, 1700, 1736, 1741
Wings (see also Transonic wing and Circulation Control Wing) ___ 219, 1511, 1741
Wmkfield, England tracking station  256
Wisconsin   1405
Wisconsin, University of  1389
WMO. (See World Meteorological Organization.)
Women   854-865
Women in Science and Engineering Subcommittee  862
Woods Hole Oceanographic Institute  188

..1 Woomera, Australia  108
World Administrative Radio Conference. (See General World Administra-

tive Radio Conference.)
World Data Center-A for Solar Terrestrial Physics (WDC-A for STP),
EDIS   1387, 1388

* World Food and Agricultural Outlook and Situation Board (WFAOSB )___ 1383
World Meteorological Organization (WMO)  1384, 1389, 1390, 1396, 1731
World Ozone Data Center A, (WMO ) , Toronto, Canada  1397
World Weather Watch (WWW)  1384
World Wide Military Command Control System (WWMCCS)  1686, 1720
WSTF. (S'ee White Sands Test Facility.)
WTR. (See Western Test Range.)
WWMCC S. (See World Wide Military Command Control System.)
WWW. (See World Weather Watch.)

X
X-ray nova 1198, 1199
X-rays   108, 847, 1192
X-wing aircraft  1694-1696, 1716, 1736
X-22A aircraft  1742
XH-59A helicopter  220
XLR-129 rocket engine  1105
XV-15 helicopter (see also Tilt Rotor Research Aircraft)  388

YAH-64 advances attack helicopter  1698, 1699, 1744
Yardley, John F.:

General testimony:
Agency overview:

Declining budget  904
Patent policy  1020, 1021

Space Shuttle:
Appropriations and budget  1124, 1125
Budget request  894, 1010
Configuration control  1774
Cost management  1773
Delay effect on government/users  899, 900
Development and production plans  1011, 1012
DOD paylin d capability  1015, 1016
Engine development programs  1118, 1119
External Tank  1013, 1014
Fifth Orbiter  917, 918, 1027, 1028, 1778
Flight instrumentation  1765
Flight test preparation  1014, 1015
Inflationary industry costs  1776
Main Engine problems 1123, 1124
Main Engine test rig  1121, 1122
Mission model  1027
Multimission spacecraft  1027
National Research Council Ad Hoc Committee for the Review
of the SSME 1115-1121

Obital flight tests and crews 1019, 1020



1970

Yardley, John F.—Continued
General testimony—Continued

Space Shuttle Continued Page
Orbiter   1012
Payload doors  1137
Payload support and pricing  1019
Production schedule  1020, 1773
Reimbursement policy  1021
Supplemental appropriations request 896-898,

900, 901, 905, 906, 1020
Test program status 894-896
Thrust augmentation  1016, 1017, 1027, 1028
TPS tile installation program 1765, 1766
User launch services  1772, 1773

Space Transportation Systems:
Advanced programs 1023-1026
Budget request  1011
Development, test, and mission support  1023
Inertial Upper Stage 1022, 1023
INTELSAT use 1017-1019
Launch record  1025
Launch services agreements  1017, 1018
Skylab contingency plans 1024-1026
Spacelab   1022
Spinning Solid Upper Stages  1023

Information requested by:
Schmitt, Senator Harrison H.:

External Tank weight reduction  1014
Fifth Orbiter cost  918
Space Shuttle, escalating industry costs justification  1776-1778

Prepared statement  1030-1078
Expendable launch vehicles  1074-1078
Space flight operations  1050-1074

Advanced programs  1071-1074
Budget request  1055, 1056
Development, test, and mission support  1068-1070
Overview and objectives  1050, 1056
Skylab reboost/deorbit  1071-1074
Spacelab   1059, 1062-1065
STS capability development  1059-1068
STS operations  1056-1059
STS upper stages development  1065, 1067-1069

Space Shuttle  1030-1054
Accomplishments  1030, 1032, 1035
Budget request  1030, 1031, 1041-1046
Development and fiscal year 1980 plans  1046-1049
Development/production schedule  1050, 1052
Main Engine review  1050, 1051
Program review and rebaselining  1035
Schedule delays  1035, 1043, 1046
STS operations capability  1046
Thrust augmentation  1050, 1053, 1054

Space Transportation Systems  1030-1078
Expendable launch vehicles  1074-1078
Space flight operations  1050-1074
Space Shuttle  1030-1054

Written answers to questions submitted by:
Stevenson, Senator Adlai E.:

Advanced programs  1079, 1080
Inertial Upper Stage  1080
Remote Manipulator System  1081
Solid Rocket Motor  1087
Space Shuttle  1081-1087
Spacelab   1087, 1088
Spinning Solid Upper Stage  1089
Teleoperator Retrieval System  1088, 1089
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YAV-8B aircraft 1716,1736,1747
YC-14 aircraft 295,1575,1576,1754
YO-15 aircraft 295,1575,1576,1754
Yemen Arab Republic 1409
YF-12 aircraft 219, 260, 1148
YJ101 engine 1489,1518
Yuma, Arizona 1725

Zaire  852,1658
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