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INDEX

A

) A.T. 86 T. (See American Telephone and Telegraph Co.)
A&L (Approach and Landing test) (See Space shuttle)
A&PS (Administration and Program Support) (See George C.
Marshall Space Flight Center) PageN, A-1 test stand, NSTL  2552, 2558

A-2 test stand, NSTL  2558
A-300 aircraft  4107, 4119
AACB (See Aeronautics and Astronautics Coordinating Board)
AAF (See Applications Airborne Facility)
AAFE (See Advanced Applications Flight Experiment pro-
gram)

AAS (See American Astronautical Society)
AASIR (See Advanced Atmospheric Sounding and Imaging
Radiometer)

Abbott Laboratories  3612
Ablation  3261, 3263
Acceptance Checkout and Equipment (ACE) Facility (See Air
Force Plant No. 42)

ACE (Acceptance Checkout and Equipment Facility) (See
Air Force Plant No. 42)

Actinide  3162, 3163
Activated Carbon Wastewater Treatment System (ACTS) :

Advantages   1121, 1128
Description/utilization   572
EPA/NASA cooperation  1121, 1127-1129
Funding     1121, 1127
Testing  1129

1 ACTS (See Activated Carbon Wastewater Treatment System)
Adams, Larry:

General testimony:
AMPS program

e` Funding level  1579
External Tank:

Background/development  1539-1546
Completion/funding 1546
Configuration  1541
Contract  1544
Insulating materials 1541, 1542

Mars sample return mission: ,
Leadtime/U.S.S.R. cooperation 1563

(3)
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Adams, Larry—Continued
General testimony—Continued

Martin Marietta Corp.: Page

Activities   1533
Employment  1540

Michoud Assembly Facility:
Welding facility  1543

Orbiter:
Configuration   1542, 1546, 1547

Space shuttle:
Configuration   1542, 1543
Manipulator arms  1587, 1588

Viking project:
Biological package completion  1555
Spacecraft transportation  1556

ADL (See Avionic Development Laboratory)
Administration and Program Support (A&PS) (See George
C. Marshall Space Flight Center)

Advance Procurement Package (APP)  2777
"Advanced Aeronautical Concepts"  4182
Advanced Aircraft Flight Simulator  4109, 4411
Advanced Applications Flight Experiment (AAFE) program:

AASIR development  929
Communications and data management support  871-875
Earth resources survey support  861, 862
EOPAP support  869-872
EOS experiments  859
Instrument development  285, 810, 841, 858, 859, 929, 966, 967
LACATE   832, 833
Laser Absorption Spectrometer development  841
Nimbus-G experiments development  285, 858
Plans   876
Pollution monitoring support  862-866
Profile   1622
Program objectives/description  859-861
SEASAT experiments development  858
Space processing experiments  874
Spacelab large antenna development  967
Weather and climate program support 867, 868

Advanced Atmospheric Sounding and Imaging Radiometer
(AASIR)   929

Advanced communications research program:
GSFC participation  1021-1023
Hadamard transform research  1020
Lewis Research Center participation   1023
Multiplexing techniques research  1017-1021
Objectives   1016, 1017

Advanced development program, ONISF  1808, 1809
Advanced integrated utility system:

HUD/NASA cooperation  3101, 3109, 3110
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•

Advanced Medium STOL Transport (AMST) : PageAF/NASA cooperation  119, 4475, 4512Contracting  4477Objectives/plans   4211Propulsive-lift technology  4474,4475, 4512-4514Supercritical wing utilization  1711-1712Advanced mission studies program, OMSF :
Activities  4052Advanced developments  2155Advanced missions  2155Shuttle upper stage and tug  2156,2166, 2172Budget request, fiscal year 1976  1812,

1813, 2156, 2165, 2171, 2172, 2173Funding  4052Goals/priorities   2173Manned orbital system  2157, 2171Manpower/civil servants  2172Objectives/plans/value   2155, 2162, 2163, 2165Overview/plans/chart   2155-2157Unobligated funds  4051Advanced space program:
Studies  180, 713, 714Advanced surface propulsion technology:
Program definition  3132, 3133Advanced Technology Laboratory (ATL)  1649-1652, 3291Advanced Technology Light Twin (ATLIT) program  4179,

4206, 4372, 4377, 4385, 4394, 4395Advanced Transport Technology (ATT) :
Airlines research recommendations  4768, 4769Fuel conservation  3887Funding  1669Future plans  4580, 4592Objectives   4458, 4509Significance   4227-4235, 4249-4255Advisory Council, NASA  4601, 4603Advisory Group for Aerospace Research and Development,

NATO   4694, 4695AE (Atmosphere Explorer)  1162, 1163AE-C (See Explorer 51)
AE-D  1162, 1163, 1182AE-E  1162, 1163, 1182AE 3 (See Explorer 51)
AEC (Atomic Energy Commission) (See Energy Research and
Development Administration)

AEDC (See Arnold Engineering Development Center)
AEM (Applications Explorer Missions) :

Objectives/plans   1580, 1581
Purpose   952
Scout launch vehicle use  952AEM-A (Heat Capacity Mapping Mission (HCMM) ) :
AAF support  881
Data acquisition and analysis  954
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AEM-A-Continued
Instrumentation: Page

Surface Composition Mapping Radiometer  954

Mission plans/objectives - 952-954, 1581, 1582

AEM-B (Stratospheric Aerosol and Gas Experiment

(SAGE) ) :
EREP sensor use  803

Instrumentation:
Nirnbus-G coordination/comparison  359,

822, 825, 826, 955, 958

Sun photometer  955 z
Mission plans/objectives  238, 822-826, 948, 955-958

Orbit tailoring  825, 826

AEM 2 (See AEM-B) •
Aerodynamic Test Range, FRC (See Flight Research Center) •'
Aerodynamics   3865, 3866, 3869, 3911, 3912

Aeroelasticity   4109, 4110

Aerojet-General Corp.:
Cooperation with NASA:

California Four Cities Program  3810, 3823

Aeronautical man-vehicle technology program, OAST:
Flight management  2050-2053

Noise research  2049, 2050

Ride quality research  2050

Aeronautical research and technology program, OAST (see
also JT8D aircraft engine; Quiet Propulsive Lift Technology
program; Rotor Systems Research Aircraft) :

Activities  4198-4209

"Advanced Aeronautical Concepts"  4182
Aeronautics fuel conservation technology  4168-4169,

4170, 4171, 4178, 4193, 4199, 4335-4349, 4354 4359
Aeronautics R. & T. objectives  4135, 4136

AF/Navy/NASA cooperation  4339
AF Systems Command/NASA Aeronautics Research and
Technology Group  .  4117

Aircraft research budget, FY 1976  4584, 4594
Appropriations and budget

Budget cut effects, fiscal year 1976  4213, 4214
Budget request, fiscal year 1975-1976  3636, ik

4127, 4172, 4197, 4209, 4210, 4584, 4590, 4594, 4607
Budget request comparison, fiscal year 1975/fiscal
year 1976  4139, 4140 •

Budget request justification  4136, 4137
Aviation safety technology  4176-4177,4192
Composite primary structure flight program  4350
Current emphasis  4105-4106
DOD/DOT/FAA/NASA cooperation  2334
DOD/NASA cooperation  4117,

4124, 4180, 4181, 4195, 4199, 4206 4207, 4595
Drag reduction research  4351, 4352
Emission control studies  4175,

4176, 4191,4227-4235, 4249-1255
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Aeronautical research etc.-Continued 
Page

Energy R. & D  4171

ERDA/NASA cooperation  4355

Funding, fiscal year 1975/chart  3636

General aviation technology  4178-4179, 4194

New programs list  4608

Noise reduction research__ 4175, 4176, 4191, 4216 4228, 424
1 4249

Objectives   4122-4126, 4607

Organization   4165-4167,4186

"Outlook for Aeronautics" study  4120-4122,
4134, 4169, 4186, 4199, 4200

Program integration  4183-4184,
Purpose   3636

Research and technology  4133-4137

Research areas  4170, 4187, 4188

"Review and Assessment of NASA Aeronautical Fuel

Conservation Technology Program"  4186

"Review of National Aeronautical Facilities", AACB  4186

Single channel digital fly-by-wire system  4352, 4353

Special studies  4169, 4186

Supercritical aerodynamics  4173-4174,4190

User aeronautical technology needs  4135

"Views of the Scheduled Airlines on a Responsive NASA

Research and Technology Program"  4607-4608

Aeronautics and Astronautics Coordinating Board (AACB ) ,
DOD/NASA :

Activities   1802, 1866, 3593, 3594, 4133, 4159

Aeronautics Panel  4117,
4176, 4168, 4420, 4445, 4683, 4684, 4732

High Reynolds Number facilities  353'

Launch Vehicle Panel  3594

Manned space flight responsibilities  3594

"Review of National Aeronautical Facilities"  4186

Space Transportation System Committee  1936

Aeronautical and Space Engineering Board (ASEB ) (see also
National Research Council (NRC)  1931, 4166, 4167, 4199

' Aeronautics Coordinating Committee:
14-AA/NASA cooperation  4116

4 Aeronautics Panel, AACB  4117, 4683, 4684
Aeropropulsion Systems Test Facility (ASTF) , AF:

DOD/NASA cooperation  4167, 4730
Aerosols:

ASTP measurement plans  1976-,

Description/atmospheric effect  597, 3897
Freon propellant  599, 827
Measurement techniques comparison  1590-1595
Nimbus 6 measurement plans  822, 825, 948
Stratospheric Aerosols and Gas Experiment measurement,

plans   823, 825, 826, 948, 955, 958
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Aerospace Corp.:
Cooperation with NASA:

Advanced space program studies  180, 713, 714,
Aerospace Industries Association of America, Inc___ 4597, 4730,
Aerospace Research Applications Center (ARAC)  3442,
Aerospace Safety Advisory Panel 
Aerospace Safety Research and Data Institute (ASRDI)

(See Lewis Research Center)

Page

2161
4731
3458
4047

Aerospace Youth Council, FASST 3696,3699
AF (See Air Force, Department of)
AFETR (See Eastern Test Range)
Africa   241, 244, 738,819,3343,3957
AFSC (See Air Force Systems Command)
Age Distribution Analysis (report) 4011-4024
Agena launch vehicle  625-627,654,1818,1919
Agena/Centaur launch vehicle 627
Agency for International Development 441
"Agricultural Extension Service Information Series
Number 5"  745

Agriculture (see also LANDSAT; LANDSAT-C; LANDSAT
1; LANDSAT 2; Remote sensing)  314-332, 550, 551, 3956

Agriculture, Department of (USDA) :
Cooperation with COE/DOC/DOI/NOAA/NASA :

Energy facility site selection  3957
Cooperation with DOC/DOI/NOAA/NASA :

Remote sensing   3757
Cooperation with NASA:

Corn Blight Watch Experiment  29,30
Environmental data collection/distribution  3965
LANDSAT data use  246, 247, 706, 707
MAF utilization  2501

Cooperation with NOAA/NASA :
LACIE  29-31, 37, 38, 131, 245, 551, 727, 734. 2840,3723

"Outlook for Space: 1980-2000"  3756, 375'7
Remote sensing utilization  3801
Soil Conservation Service  707
Statistical Reporting Service  414

Agriculture Task Force:
Report on Agricultural Forecasting  408
"The Use of the Earth Resources Technology Satellite
(ERTS) for Crop Production Forecasts"  407

AH-56A Cheyenne helicopter  4685
AIAA (See American Institute of Aeronautics and
Astronautics)

AIDJEX (See Arctic Ice Dynamics Joint Experiment)
Aiken, William S., Jr.:

General testimony:
Advanced transport aircraft technology, OAST:

Airport location factor  4528
AMST  4512,4514
Climatic impact assessment  4523
Control systems  4521
Dedicated cargo aircraft  4516, 4517
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Aiken, William S., Jr.—Continued
General testimony—Continued

Advanced transport, etc.—Continued Page

Hypersonics technology 4520
Liquid hydrogen fueled aircraft  4517
Long-haul research areas  4515, 4516
Medium density transport assessment  4515
Nitric oxide emissions  4524, 4525
QPLT program  4511-1515
QSRA   4513-4515
Research areas  4509, 4510
SCAR  4518, 4519
Scramjet engine/sonic categories  4521
Sonic boom phenomena  4525
SST engine configurations  4522
STOL capabilities/advantages/fuel consump-

tion   4510 4512, 4528
Supersonic flight environmental impact  4526
Technology base/emphasis  ,  4509
YF-12 test panels  4521, 4522

High-speed ground transportation technology:
NASA research  4529

Prepared statement  4458-4508
Advanced transport aircraft technology. OAST  4458-4508

Advanced aeronautical activities  4461, 4462, 4464
Disciplinary research activities  4460, 4462
Emphasis/major tasks  4458, 4508
Hypersonics technology  4505-4507
International market  4459, 4460
Long-haul subsonic transportation  4481  4494
SCAR 4494-4505
Short-haul transportation  4463-4481

Hypersonics technology, OAST  4505-4507
AF/NASA X-24C studies  4506, 4507
Technology bases/emphasis  4505, 4507

Long-haul subsonic transport technology, OAST  4481  4494
' Composite materials for aircraft structures__ 4482-4488
Dedicated cargo aircraft  4489-4491
Flight control systems  4487,4488, 4490
Hydrogen-fueled aircraft  4491-4494
Technology provisions/developments  4481, 4483

Short-haul transport technology, OAST 4463-4481
Airport congestion relief  4464, 4466-4469
AMST 4474, 4475, 4477
Low-speed performance  4469
Market regions  4463, 4464
Medium density transports  4480, 4481
QCSEE   4478
QSRA 4471-4473
Quiet propulsive-lift technology 4470-4472
Ride comfort and flight path control 4478-4480
Supporting USB research 4476-4478
System components  4465, 4467
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Aiken, William S., Jr.-Continued
Prepared Statement-Continued

Supersonic Cruise Aircraft Research (SCAR) , Page
OAST 4494-4505
Aerodynamic efficiency 4504, 4505
Structural design  4495
Technological base/focus  4494, 4495
Variable cycle engine  4500-4503
YF-12 4495-4500

Air Commerce Act of 1926  4629, 4639
Air Force, Department of (AF) (see also Advanced Medium
STOL Transport; Air Force Systems Command; Arnold
Engineering Development Center; Eastern Test Range; Ed-
wards AFB; Space and Missile Systems Organization; Space
Transportation System; Space Transportation System Com-
mittee, AF/NASA ; Western Test Range)

Aeropropulsion Systems Test Facility  4167
Cooperation with FAA/NASA :

QPLT program  4470
Cooperation with FAA/Navy/NASA :

Aircraft fuel conservation experiments  4338
Cooperation with NASA:

Active control aircraft research  1703-1705
AF Systems Command/NASA Aeronautics Research
and Technology Group 4117, 4133

Aircraft construction testing  4332
Aircraft fuel conservation  4339
Aircraft safety consultation  4272
AMST 4475, 4512
B-1 aircraft  4450
C-130 aircraft  70
Composite primary structure flight program  4342
DOD/NASA shuttle activities coordination  1866, 1867
F-111/TACT program  4108
Hypersonic aircraft technology 4183, 4209, 4507, 4520
Joint working groups  3593-3597, 3601-3604
Launch vehicle support  1733, 3596, 3597
Magnetic bearing development  3596
Orbiter  3604
Payload compatibility studies  978
Shuttle/Carrier Aircraft Mating Facilities  4081
Solid Rocket Booster Processing Facilities  4075
Space Life Sciences Program, OMSF  2010, 2011
Space shuttle support  1753,

1805, 1826, 2166-2168, 2171, 2291, 2453, 2702,
3502, 3503, 3541, 3542, 3594, 3602, 4051, 4057,
4072

Space Transportation System (STS)  1802,
1867, 3594, 4057

Space tug  2166, 2168, 2169
Stall/spin research  4281, 4323

1



Air Force, Department 'of—Continued
Cooperation with NASA—Continued

TACT program 
Titan III C management 
Winglets  

Cooperation with Navy/NASA :

Page

1711,4108, 4413, 4418, 4442
1335, 1336,4074, 4075, 4084

1714

Aircraft fuel research  4330, 4339
Supercritical wing development  1709

Cooperation with NOAA/NASA :
Polar Orbiting Operational Meteorological Satellite
Coordinating Board  3594

NASA procurements/chart  191, 192
New Horizons II (study)  3595
Space and Missile Systems Organization ( SAMS0)  1936
Space shuttle/IUS studies  1905

Air Force Plant No. 42, Palmdale, Calif.:
Acceptance Checkout and Equipment (AEC)

Facility   4079-4080
Carrier aircraft program  2358
Construction of facilities:

Modifications   2358, 2361,
Orbiter Approach and Landing Test Facilities 

2362
3507

Review 3519,3520
Shuttle/Carrier Aircraft Mating Facilities

3507-3509,
 •
4061,4080,

2461,
4081

Orbiter support activities 
1844. 1862-1864,2307,4080,

1843,
4081

Air Force Rocket Propulsion Laboratory, Calif. 1754
Air Force Systems Command (AFSC)  3594,3596,4738-4747
Air Force Systems Command/NASA Aeronautics Research

and Technology Group  4117, 4133
Air pollution (see also AEM—B (Stratospheric Aerosol and Gas
Experiment) ; Aerosols; Emission control studies; Lower
Atmospheric Composition and Temperature Experiment;
Pollution monitoring program; Stratosphere; Troposphere) :

Aircraft emission control  3868
Automobiles:

Gas turbines   3904
Hydrogen injection  3'904, 3911

Chrysler Corp./ERDA/LMSC/NASA cooperation:
Turbine engine development 656,

Cleveland Air Pollution Control Board/NASA :
Source identification 3885

COPAMS 3800
COPE applications 839, 865
Detector system development/use 1127, 1128
"Effects of Stratospheric Pollution by Aircraft" 4232,4250
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Air Pollution etc.—Continued
EPA/NASA cooperation:

Pollution monitoring
Exhaust effects/reduction 
Experimental Clean Combustor program
Global Air Sampling Program (GASP)
LANDSAT 1 investigations

Page

357
4228-4229, 4249-4255
  4176, 4191
  4176, 4191
  3895, 3896

Laser monitoring  355, 356, 3885
LMSC device development  632, 633
Modeling   3899-3901
NAS study   3799
Nimbus—G studies   3894, 3895
Nitric oxide formation  4229, 4230, 4232, 4250, 4251
OAST research review  4203, 4204
Optical radar   1590-1595
Remote sensing applications  3801, 4155
Remotely Piloted Vehicles (RPV)  4176, 4191
Research objectives   1623-1628
Space shuttle effects/studies  1855, 1859, 1929-1931
Technology transfer applications  3795, 3800, 3801
Tunable Laser IR Heterodyne Radiometer applications__ 865

Air Research:
Cooperation with LMSC/Navy :

Closed loop braid and cycle turbine utilization  658
Air sampler  3898
Air Traffic Control (ATC) (see also Aviation Industry) :

Aircraft safety research  4367
Current status  4573, 4574
DOT/FAA cooperation  4273
DOT/FAA/NASA cooperation   4763
Research and development:

FAA responsibility  4762
Terminal-Configured Vehicle ( TC V) program  1673-1677
Vortex reduction research  1677-1679

Air Transport Association of America (ATA) 4606-4610, 4660
Airborne Lidar Oceanographic Probing Experiment
ALOPE  1600-1606

Airborne Science Shuttle Experiment System Simulation
(ASSESS). ARC (see also Spacelab)  2188, 2210

Aircraft (see also A-300 aircraft; Advanced Medium STOL
Transport; Advanced Technology Light Twin (ATLIT)
modified airplane; AH-56A Cheyenne helicopter; Airfoils;
B-1 aircraft; B-52 aircraft; Beechcraft 99 aircraft; Boeing
727 aircraft; Boeing 737 aircraft; Boeing 747 aircraft;
Boeing YC-14 aircraft; C-5 aircraft; C-5A ; C-8 aircraft;
C-130 aircraft; C-141 aircraft; CH-46 helicopter; Concorde
aircraft; Concorde TU-144 aircraft; Convair 990 aircraft;
Convair CV-990 aircraft; CTOL aircraft; DC-8 aircraft;
DC-9 aircraft; DC-10 aircraft; Dedicated cargo aircraft;
DHC-6 Twin Otter aircraft; F-8 aircraft; F-14 aircraft;
F-15 aircraft; F-15 Remotely Piloted Research Vehicle;

t.
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AP

Aircraft-Continued
F-28 aircraft; F-111 aircraft; FY-12 aircraft; Gulf Stream
II aircraft; Hypersonic aircraft; KC-135 aircraft; L-1011
aircraft; Lift/Cruise Fan Technology Aircraft; Lighter-
than-air (LTA) aircraft; Lightweight Fighter aircraft;
Lockheed 1011 aircraft; Long-haul technology; McDonnell
Douglas YC-15 aircraft; Mystive 30/50 aircraft; P-2C air-
craft; P-3 remote sensing aircraft; QUESTOL aircraft;
aircraft; Remotely Piloted Research Vehicle (RPRV) ;
Remotely Piloted Research Vehicle (RPRV) ; Remotely
Piloted Vehicle (RPV) ; Rotor Systems Research Aircraft;
Rotor Systems Research Helicopter; Supercritical wing;
Supersonic Transport (SST) ; T-2C aircraft; T-38
aircraft; Terminal Configured Vehicle (TCV) ; Thick wing;
Tilt-rotor aircraft; Tilt Rotor Research Aircraft; U-2 air-
craft; USB/Aero Commander aircraft; VFW-614 aircraft;
V/STOL aircraft; VTOL aircraft; WB-57 aircraft; WB-
57F aircraft; Wing; Winglets ; X-24 research aircraft; X-
24B aircraft; X-24C aircraft; XV-5A ; YC-14 aircraft;
YC-15 aircraft; YF-12 aircraft; YF-16 aircraft; YF-17
aircraft) : Page
AAF investigative support 879-884
Active control research  70, 74, 75, 1703-1705
Advanced aircraft flight simulator  4109
Advanced Transport Technology (ATT)  3887
Aerodynamics/laser velocimetry 4534-4550
Aeroelasticity   1698, 1699, 1700, 4109, 4110
Approach/landing safety research 2052, 2053
Army/NASA cooperation:

RSRA program  4413, 4415, 4439, 4440
RSRH  1666
TRRA program 441.3 4414 4439

Composite structures design__ 70, 75, 1668, 4108, 4109, 4178, 4193
'Computer utilization/aircraft design 4552 4571
Crash technology  3918; 4109
Drag reduction  70,

71,74, 1684, 1690-1693, 1713, 1714, 4370, 4371
"The Effect of Stratospheric Pollution by Aircraft"__ 4232, 4250
Electronic technology  2050-2052
Emission control studies  3867,

4117, 4175, 4176, 4191, 4227-4235, 4249-1255
EPA/NASA cooperation:

Aircraft environmental factors  4133
FAA/NASA cooperation:

Certification   4108, 4231, 4251
Fatal accident review 4292, 4309
Fire technology  4177,

4192, 4205, 4285-4290, 4305-4308, 4219-4323
Flight simulation technology  2052
Fuel alternatives 4491-4494, 4517
Fuel conservation technology  69-78,

108, 109, 1668, 1679-1686, 1689, 1694, 3886, 3887, 4168-
4171, 4178, 4182, 4193, 4196, 4199, 4327-4333, 4580, 4592
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Aircraft-Continued 
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General aviation systems research 

Helicopter rotor blade research 

HiMAT program/illus 

Human error research 
4195, 4207,

Page

4178,
4179,4194,4203,4204,4206

4537,4538,4544,4549
4181,

4413,4420-4423,4445 1447
4323,4324

Hydrogen fuel technology 
76,

77, 1696-1698, 4182, 4196, 4208, 4215

Hypersonic aircraft technology 
 1681,

4183, 4196, 4209, 4505-4507, 4520

Long haul transport technology 
 4182,

4183, 4196, 4208, 4481-4494, 4516, 4517

Materials for Advanced Turbine Engines (MAT
E)  4332

Materials research 3918, 3919, 4482-4486, 4488

Military, DOD/NASA cooperation 
4206, 4207

Noise reduction research 
 2049,

2050, 3867, 4175, 4176, 4191, 4216-4228, 4244-4249

Operational efficiency and maintainability impr
ovements_ 4765,

4773, 4774

Pollution impact 
4216, 4217, 4244

Pollution surveys 
 3866

Propulsion technology  4178, 4193, 4471 4477, 4512-1514

Refan program 
4110, 4114

Research lavatory 4288, 4308, 4322

Safety research__ 112, 113, 4176, 4177, 4192, 4204,
 4270-4272, 4310

Short-haul transport technology 
 4181,

4182, 4196, 4208, 4465-4469, 4510-4515

Stall/spin research 
4109, 4179

Structures technology 4108,4179, 4206

Supercritical aerodynamics 4173, 4174, 4190, 4202

Supersonic aircraft technology 1668, 4182, 4196, 4208

Supersonic Cruise Aircraft Research (SCAR) 
4494-4505
4518, 4519

TACT program 4108, 4413, 4418, 4439, 4442

Terminal area safety research 
4273-4284, 4293

Wake vortex research 
 1677-1679,

4110, 4177, 4192, 4204, 4234, 4253, 4256, 4262, 4276
-4279,

42954300, 4312-4316, 4324, 4325, 4536-4538, 4542, 4543
,

4547-4550, 4765, 4772, 4773

Wind shear research 
4262, 4263

Aircraft engines (See AVCO-Lycoming ALF 50
2 aircraft

engine; JT8D aircraft engine; Quiet, Clean Short-hau
l Ex-

perimental Engine (QCSEE) ) 
Aircraft industry (See Aviation industry)

Aircraft noise (See Noise abatement program; Noise po
llution;

Noise reduction research)
Aircraft Noise Research Laboratory (See Langley Re

search

• Center) •

Airfoils (see also GAW-1 airfoil; Supercritical wing;
 Wing) :

Development  • 4369, 4370

General aviation development 
 4194
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Airfoils—Continued
"Mathematical Model for Two-Dimensional Multicompo- Page

nent Airfoils in Viscous Flow" (NASA CR-1843)  4668
Supercritical aerodynamics research  4174,4202, 4211

Airframe  4765, 4771, 4772
Airline Pilots Association  4221
Airlines (See American World Airways; Qantas Empire Air-
ways; Scandinavian Airlines System (SAS) ; United
Airlines)

Airport-Airways Development and Revenue Acts of 1970  4639
Airports (see also Air Traffic Control; Kennedy International
Airport; Tetersboro Airport)  4762

Airstream Project (See Project Airstream)
Alabama   1943, 3604, 3605
ALADDIN (See Atmospheric Layering and Density Distribu-

tion of Ions and Neutrons)
Alaska   239,

253, 701. 987. 997, 998, 1005, 1067, 1728, 1735, 1737, 1740,
1742, 1781, 3613, 3620,3801, 3962

Alaska pipeline  79, 2165, 3441, 3816, 4638
Alba (Mars)  1238, 1664
Alcoa (See Aluminum Co. of America)
Algonquin LNG, Inc  3814
Allegany County, Maryland  788
Allied Chemical Corp  3815
Allis-Chalmers Co  3803
ALMS (See Automated Light Microscope System)
ALOPE (See Airborne Lidar Oceanographic Probing Experi-
ment)

ALSEP (See Apollo Lunar Surface Experiments Package)
ALT (Approach and landing test) (See Orbiter; Space

Shuttle)
Aluminum Co. of America (Alcoa)  3786, 3787
..-ilyeska Pipeline Service Company:

Cooperation with NASA:
Heat pipe technology  3464-3466

MDC support  3815
Amateur Radio Association:

Cooperation with NASA:
Oscar—B   1330

American Airlines, Inc.:
Cooperation with NASA:

Space shuttle orbiter vehicle carrier aircraft  171
Space shuttle contract  2871

American Astronautical Society (AAS) :
FASST :

Joint membership  3699
American Institute for Biological Sciences  1859, 1931
American Institute of Aeronautics and Astronautics (AIAA) :

Aeronautical A. & D  4610
Aerospace engineering enrollment drop impact/sta-

tistics   3619-3621

55-777-75----2
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American Institute of Aeronautics—Continued 'Page
Budget cut impact  3619, 3621
Conference with NSF on "The Role of Technology in Com-

mercial Aircraft Policy Formulation"  4578, 4592
Cooperation with NASA:

Scientific and technical information processing con-
tract   180

Cooperation with U.S.S.R.:
Symposium on air traffic control  4573, 4591

GNP comparison  3621
"New Space Transportation Systems: An AIAA Assess-
ment"   3612

Plans/efforts   3620-3622
"Solar Energy for Earth: An AIAA Assessment"  3614
Space for the Developing Nation/U.N. contract  3623

American Institute of Physics:
"Physics in 1974"  697

American Oil Co  3815
American Petroleum Institute (API)  3814
American Science & Engineering, Inc.:

X-ray sources mapping experiment  696, 697
American Society for Nondestructive Testing  3816
American Society of Mechanical Engineers (ASME)  3796
American Telephone and Telegraph Co. (A.T.&T.)  1743, 1778
Ames Research Center, Moffett Field, Calif.:

AAF data processing support  881
Activities/chart   3649
Advanced Aircraft Flight Simulator  4411
Aeronautical research areas  4108
Aeronautics life sciences role  4108
Aircraft crash fire technology/research  3918
Aircraft research:

Accident reduction  4407
Advanced aircraft flight simulator  4109
Flight path control  4480
Flight Simulator for Advanced Aircraft (FSAA)   4475
Laser velocimetry/illustration  4534-4550
Noise reduction  4248
Rotor systems/illustration__4180, 4181, 4537-4538,4544, 4549
Vortex reduction/illustration  4536,

4537, 4538 4542, 4543, 4547, 4548, 4549, 4550, 4562Army personnel 4450,4451BESMEX participation  2056
Bioenvironmental systems development  3905Biomedical research  2031-2033Brake systems research/automotive  3914Budget request, fiscal year 1976/chart  3651Cardiology research  3445Construction of facilities:

Budget request, fiscal year 1976  4064Subsonic wind tunnel modification 4689-4691
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Ames Research Center—Continued
Construction of facilities—Continued Page

Transonic wind tunnel modification  3497, 3498
Wind tunnel modifications  4064-4066

Contract approval limitations  153
Cooperation with MIT:

Stratospheric research/mathematical modeling  605
Cooperation with Stanford University:

Stanford University Biomedical Application Program
participation   3471-3484

Cryogenics/fire safety  3452
Equal Opportunity evaluation 4027, 4028
ERS cost estimates  489
Fire protection and safety research  3914
Fire technology research  4287, 4321
Flight Simulator for Advanced Aircraft (FSAA) project_ 4064
Full scale wind tunnel/measurements  4411
Funding/chart   605, 606, 3651
General aviation pilot training  4408
Hadamard transform technique research  1020
ILLIAC IV Computer  4411
Life science activities  3934, 3935, 3949, 3950
Neurological research  3441.
OEP support  3165
Orbiter test  3222
Personnel management evaluation  4027, 4028
Personnel participation  4413
Pioneer project management  3360
Planetary atmosphere studies:

Justification/plans 584-596
Railroad safety research  3913
Reduced visibility research  3914
Review   4108
Space research and technology program participation  3185
Space shuttle:

Passenger selection criteria/biomedical considera-
tions   607-616

STOL aircraft research and develop 4108, 4538, 4550
Stratospheric research program:

Aircraft measurement  600, 601, 605
Chemistry and physics  606
Objectives   596-600

Theoretical modeling  600, 601, 605
Technology transfer  3800, 3815
Tilt Rotor Research Aircraft Program  4414, 4439
Unitary plan wind tunnel  4108
Wake vortex research  4276
Water pollution/algae studies  848

AMP, Inc.:
Flat conductor cable utilization  43, 3450

Ampex Corp.:
Cooperation with NASA:

Videotape storage/retrieval system  3823
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64-meter:
Pioneer 11 support  3361, 3363, 3365
Radio science experiments 3370, 3371
Viking reception  3374

Anti-Deficiency Act  4037
AOIPS (See _Atmospheric and Oceanographic Information
Processing System)

API (See American Petroleum Institute)
Apollo and Soyuz Safety Assessment Reports, U.S.S.R./U.S  1990
Apollo Lunar Surface Experiments Package (ALSEP) :

JSC support  2921
Lunar program applications  2921-2925, 3733-3743
Objectives   2920
Seismic data  1295, 1296, 1315
Significance   1295

Apollo program, OMSF :
Astronauts/biomedical effects  611
Computer software development  3791
Contractor support  3436
Fuel cell utilization  3883
Ground Support Equipment (GSE)  4076, 4077
Investment return   3541

AMPS (See Atmospheres, Magnetospheres, and Plasmas-in-
space payload) Page

AMPS Science Definition Working Group  1456, 1457
AMST (See Advanced Medium STOL Transport)
AMST Aircraft (see also YC-14, YC-15 aircraft) :

Aeronautics Research & Technology program:
Supercritical wing technology  4351

AMTRAK:
Cooperation with DOT/NASA :

Railroad passenger car specifications  2050, 3915
Anadarko Basin, Oklahoma-Texas  782
Anaheim, Calif.:

Cooperation with NASA:
California Four Cities Program  3810

Andros, Inc  3800
Ann Arbor, Mich  3955
Annual DOD/NASA Facilities Coordination, text  4733-4756
Annual Procurement Report, fiscal year 1974, NASA___ 135, 137-236
ANS (Astronomical Netherlands Satellite) :

Netherlands/U.S. cooperation  1144
ANS—A (Astronomical Netherlands Satellite)  1326
Antarctica   704
Antennas:

Advanced multi-beam adaptive  970
Disaster warning system  1783
Parabolic   966, 967
Spacelab large antenna development  967
Structural research  3280-3283
Unfurlable antenna development  629,

630, 871-874, 1737, 1738, 1781
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Apollo program, OMSF-Continued Page

KSC support   4076.
Lunar module contract  180
Personnel Life Support System (PLSS)  4076
Recovery operations/Navy contracting  191
Saturn 1B utilization  2486
Saturn V utilization  2486
Significance/impact on manned space flight  1819-1822
Technology transfer   3426,

3791, 3795, 3796, 3801, 3810, 3814, 3815, 3828, 3927, 3942
Apollo 11:

Lunar laser ranging  1297
Apollo 12:

ALSEP  1295
Apollo 14:

ASTP applications  2529
Lunar laser ranging  1297

Apollo 15:
Lunar laser ranging  1297
Lunar surface photography  1296

Apollo 16:
ASTP applications  2529
Lunar surface photography  1296

Apollo 17:
Lunar sample analysis  1299
Lunar surface photography  1296

Apollo-Soyuz Test Project (ASTP) :
Activity, fiscal year 1976  2140
Aerospace Safety Advisory Panel  4047
Apollo 14 research utilization  2529
Apollo 16 research utilization  2529
Astronaut/cosmonaut :

Crew members 
Inflight exchange  
Training  

ATS 6 support 
ATS 6 utilization 
Benefits 
Budget cuts, fiscal year 1975
Command and service modules ( CSM)

1952-1955, 1986
99

1955-1957, 1986, 2144
241, 244, 716, 718, 981, 990, 3427-3429

1952
1991, 1992, 2530

  3669, 4035, 4058
  1945,
2445, 2447, 2524-2527

Communications tests  1957, 1959
Contractor manpower/chart  2861, 2862
Development status  1791-1793, 1943-1948
Docking modules__ 1940, 1943-1945, 1952, 1955, 2445, 2524-2527
DTMO  1812, 2105
Expenditure estimates  4047, 4049
Experiment integration/plans  1076
Experiments:

Artificial solar eclipse  1974, 1975
Crystal Activation Experiment  1948, 1974
Earth resources and photography   1975, 1976
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. Apollo-Soyuz Test Project ( ASTP) -Continued
Experiments-Continued 'Page

EOPAP gravity field measurement  1069, 1070
Extreme Ultraviolet Astronomy  1971, 1972
Geodynamics  1975
Helium glow measurement
Light flash 

1972
1981

Medical/life sciences  1979-1981
Multipurpose furnace  1978, 2528
Review/chart   1948, 1949, 2521, 2522
Soft X-ray observations  1973. 1974
Space processing   1100-1107, 1976. 1977
Spacecraft-to-spacecraft Doppler tracking  1975
Specification  
Stratospheric aerosol measurement
UV absorption 
West Germany/U.S. cooperation 
Zone forming fungi 

2858-2860
1976

1972, 1973
2529, 2530

1981
Flight hardware 1814,1943,1945,1948
Flight Readiness Review 1993
Flight simulation/illustration 2144,2145
Funding 121,1992,1993,4049
Hardware experiments/schedule 2856,2857
Hardware status/chart 1985,1986,2854,2855
Joint activities/summary 2852
Joint Safety Assessment Reports 1968,1990
Joint training 1986,1987
Joint working groups 1968,1990,2853
JSC support/utilization 1956,1957,2852,4048
Justification/benefits 120. 121
KSC support  1943, 1945,
Launch schedule

1948, 1957, 2145-2149, 2854
  2850, 2854, 3668, 3768

Launch vehicle assembly  1945, 1946
Major milestones  2850, 2851
Manpower  4049
Mission control centers/information exchanges  1957, 1958
Mission preparations/launch plans  1822-1824
Mission profile/illustrations  1943,

1948, 1950-1952, 1985, 1986, 2521-2524
MSFC participation  1977, 2524, 2525, 4048
NASCOM support  3389
Objectives   2520, 2521
Personnel reduction  2449
Phase down/manpower load effect 1993-1994
Pollution monitoring  3897, 3898
Rockwell International Corp./NASA cooperation:

Crystal growth experiment  1100, 1105
Safety factors  1966-1968, 1990, 4047
Saturn 1B applications  1940, 1945, 1946, 2486, 2524-2526
Significance   1940, 1968-1970
Skylab review applications  1945, 2528
Soyuz description/illustrations  1986-1989
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Apollo-Soyuz Test Project (ASTP)-Continued Page
Spacecraft/launch vehicle integration  1945Spacecraft modification  2447Support contracts  170, 179, 180, 191Tracking:

STDN support 3349-3353Television coverage  3389Tracking station support  3427Training/testing plans  1959U.S.S.R./13.S. cooperation  1811,
1940-1945, 1955-1959, 1966, 1969, 1982-1987, 2116,. 
2445, 2520, 2850-2853, 3897

West Germany/U.S. cooperation:
Electrophoresis experiment 1106, 1107, 1976, 1977X-ray investigations  1145Apollo spacecraft:  1982-1985Lunar module:
Guidance and Navigation System Contract  180MIT/NASA cooperation  180Apollo Telescope Mount (ATM) :

SMM applications  1414Solar observations  1154-1156, 1200Space shuttle applications study  1461, 1469APP (See Advance Procurement Package)
Appalachia   239,

629, 630, 701, 987, 997, 1737, 1742, 1744, 1745, 3620, 3962Appalachian Regional Commission  1740Application Explorer Satellites  238Applications Airborne Facility (AAF)  878-884, 2844, 2845Spectral channel evaluation  810Applications engineering (See Technology utilization program)Applications Explorer Missions (See AEM ; AEM-A ; AEM-B )
Applications program OA (see also Earth and Ocean PhysicsApplications Program; Global Atmospheric Research Pro-gram) :

Shuttle payloads:
Data utilization plans  961, 962-,, Earth observation plans  962-964
Earth viewing experiments  961
Zero gravity experiment 960, 961Applications systems analysis program:,

Goals   1118, 1119
Plans   1129Program elements  1122-1126Re-view/achievements   1119-1122Applications Systems Verification Tests (ASVT) :
AAF support  881, 882Environmental Information System/chart  2843-2845
ICE WARN    561, 809
LACIE   561, 808, 2840-2842LANDSAT 2 data support  808National Resources Information System  2841. 2843
Purpose   561, 807, 808
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• Applications Technology Satellites (See ATS; ATS-G; ATS
1; ATS 3; ATS 5; ATS 6)

Applied Physics Laboratory (See Johns Hopkins University)
Approach and landing test (ALT) (See Orbiter; Space Shut-

tle)
Appropriations and budget (see also Research and Develop-
ment; Research and Program Management; Specific centers
and programs)

Aeronautical research and technology program: Page
Budget request, fiscal year 1976/chart  4127,

4197, 4209, 4210,4584, 4590, 4594, 4607
Apollo-Soyuz Test Project:

Budget cut, fiscal year 1975  4035
Budget request, fiscal year 1976  4058

Authorization Act, fiscal year 1975  4035, 4036
Construction of facilities/cost variations___ 4061, 4064, 4102
TDR SS contract  4103

Authorization bill, fiscal year 1976  3572-3574,
3579, 3580, 3585-3589, 3627

Budget request, fiscal year 1975:
Cost estimate/projects/charts  4036
Item breakdown  4034-4036
Operating budget/chart  4036

Budget request, fiscal year 1976:
Authorization request/chart  83-91
Budget deferment  3664
Budget summary/requirements/status  3663-3667
Research and Development  4583-4594
Submission to OMB and Congress/chart  4033
Transition period request, fiscal year 1976-1977  124,

3663, 3664, 3667
Cost overruns  3581
Development, Test and Mission Operations, fiscal year 1976 2067-

2092, 2111, 2122-2126, 2144, 2143, 2148, 2442, 2829-
2833, 4050, 4051

E.R. & D. budget request, fiscal year 1976  3297
Economic impact  3607, 3611, 3684, 3685
Inflationary impact/justification/charts_ 3653-3658, 3674-3681
JPL budget request, fiscal year 1976  1529-1531
JSC budget request. fiscal year 1976/chart  2837
KSC budget reduction fiscal year 1975 , 4035
Langley Research Center budget request, fiscal year 1976  3297
Life Sciences Program budget request, fiscal year 1976  2009
Manpower and expenditures impact/charts  3660-3662
NASA budget history  96
New starts/cost estimates, fiscal year 1977  126-134
OA budget request, fiscal year 1976  575
OAST budget request, fiscal year 1976  3296, 3297, 4209
Office of Energy Programs budget request, fiscal year 1976_ 3100-

3102, 3109,3110, 3112
OMB budget cuts, fiscal year 1976  133
OMSF budget request, fiscal year 1976/justification__ 1970-1817,

1994
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Appropriations and budget, etc.—Continued Page
OTDA budget request, fiscal year 1976  3327
Personnel budget increase, fiscal year 1975  4036
Physics and astronomy budget cuts, fiscal year 1975  4035
Program reductions  4034,4035, 4091
Space shuttle:

Budget cut impact, fiscal year 1975 
Budget cut impact, fiscal year 1976/chart 
Budget request fiscal year 1976 

D.D.T. & E.:
Cost estimate

Spacelab :
Fiscal year 1976 

Tracking and data acquisitions program:
Budget request, fiscal year 1976/breakdown

Unobligated funds/summary 
APPS (See Auxiliary Payload Power System)
_kPT (See Automatic Picture Transmission system)
APU (Auxiliary Power Unit) (See Orbiter ; Space shuttle)

ARAC (See Aerospace Research Applications Center)

ARC (See Ames Research Center)
ARC Jet Facility/illustrations
Archdiocese of San Francisco
Archeology:

LANDSAT applications

4034, 4035
1824
1546,

1822-1824, 2874, 3296, 3297, 3603, 4042

Ariel 5:
Great Britain/U.S. cooperation 

ARIES (See Astronomical Radio Interferometric Earth Sur-
veying experiment)

Aries sounding rocket:
NRL/NASA cooperation 

Arizona  
Arizona Indian Reservation 
Arizona, University of  663, 664, 3955
Arkansas  3809
Arkansas Power and Light  3795
Armour and Co  3805
Army Ballistic Missile Agency  2486
Army Corps of Engineers (See Corps of Engineers)

  2127, 2128
  1740, 1743

  439

Arctic  
Arctic Ice Dynamics Joint Experiment (Alai-EX):

Convair CV-990 aircraft support 
DOT/NFS/NOAA/Office of Naval Research 

Arctic Ocean 
Area photometer 
Arecibo Radar Astronomy Facility, Puerto Rico:

NSF/NASA cooperation 
Argentina:

Cooperation with Brazil/U.S. :
EXAMETNET   943, 91:-)

2571, 2573

2183, 2185, 2186

3412-3418
3665-3667,4039

704,795

881
2060
704
1435

1252, 1286

1144

1163, 1164, 1208
562, 707, 3954

661,663
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Army, Department of:
Cooperation with FAA/Navy/NASA : Page

Aircraft fuel conservation  4329
Cooperation with NASA:

Rotor Systems Research Aircraft/illus  4180,
4195. 4207, 4413, 4415, 4439, 4440

Rotor Systems Research Helicopter  1666
Tilt-Rotor Research Aircraft  111,

1706, 4180, 4181, 4195,4207, 4413, 4414, 4439
Cooperation with Navy/NASA :

Far-infrared studies  1023
Cooperation with USGS/NASA :

FLD testing  862, 864
NASA procurements/chart  191, 192

Arnold AFS (See Arnold Engineering Development Center
(AEDC) )

Arnold Engineering Development Center (AEDC) , Arnold
Air Force Station, Tenn. (see also High Reynolds Number
facilities)   2170, 4677, 4678, 4705, 4738-4740

Artech Corp.:
Cooperation with NASA:

Eutectic salts  3805
Ascension Island tracking station  3341
ASEB (See Aeronautics and Space Engineering Board)
Ashtabula, Ohio  3751
ASME (See American Society of Mechanical Engineers)
ASRDI (Aerospace Safety Research and Data Institute) (See
Lewis Research Center)

ASSESS (Airborne Science Shuttle Experiment System Simu-
lation) (See Spacelab)

Associates Corp  3819
Association of American Railroads

Cooperation with FRA/NASA :
Railroad safety  3914

ASTF (See Aeropropulsion Systems Test Facility)
ASTP (See Apollo-Soyuz Test Project)
Astronauts:

Apollo program  611
Apollo-Soyuz Test Project:

Crew members  1952-1955
Inflight exchange  99
Training   1955-1957

Skylab program  611, 612
Space shuttle selection criteria  607-616

Astronomical Netherlands Satellite (See ANS (Astronomical
Netherlands Satellite) )

Astronomical Radio Interferometric Earth Surveying experi-
ment (ARIES ) :
Description   1066, 1067
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Astronomy (see also Black hole; Cyngus X-1; Explorer 42;
Gamma ray; HEA0 ; Interstellar clouds; IUE ; Large Space
Telescope; Neutron star; OAO ; 0A0-3 ; Pulsar; Quasars;
White dwarf; X-ray) : Page

ASTP applications _ 1972
BUSS investigations  2925-2928
Current status  2744, 2745
Fundamental purpose/problems  639-641, 643, 644
Gamma-ray ,  696, 697, 2645, 2659
Infrared radiation studies  1164, 1165, 1209, 1210
Interstellar medium studies    1141-1144, 1147
Planetary   3248, 3249
Radio   694, 695, 1065, 1066
Spacelab applications  1458-1461
Stellar   1168, 1169, 1213, 3249, 3250, 3252, 3256, 3259
Study considerations/justification  1429-1432
Ultraviolet observations  695, 696, 1166, 1167, 1211, 1212
Universe formation theory  1139
X-ray  180, 696, 697

Astronomy Explorer 1149, 1150
ASVT (see Applications Systems Verification Tests)
ATA (see Air Transport Association of America)
ATC (see Air Traffic Control)
ATL (see Advanced Technology Laboratory)
Atlanta, Ga 3455,3468,3906
Atlantic Ocean  256, 258, 349, 350, 819, 837, 1733,3170,3407,3422
Atlas/Centaur launch vehicle:

Charactisties   1323,1324,1342,1730
Development/contractors  1732,1733
Failure  1733-1736
Guidance computer problem  1332
HEA0 launch  2503
Launch plans  1332, 1333
Launch schedule/chart  1733
Pioneer/Venus project  1249, 1250
SA.MS0 support  1733
Technology transfer  3796
Utilization   2455

--, ATLIT (See Advanced Technology Light Twin modified air-
plane)

ATLIT flight program  4398
ATM (See Apollo Telescope Mount)
Atmosphere (see also Atmospheres, Magnetospheres, and Plas-

mas-in-Space (AMPS) payload; Stratosphere) :
Aircraft exhaust effects  4525, 4526
Effect on astronomical observation  641-644
Global Air Sampling Program (GASP) _... 4232-4233, 4241, 4252
GSFC studies  3893
Ionosphere studies  1161, 1162, 1206
LACATE studies  832, 833, 865
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Atmosphere, etc.---Continued Page
Magnetosphere studies  690, 692
Mini-Sniffer vehicle/illustration  4234,

4235,4243. 4254, 4255, 704, 941, 943
Ozone studies  127,

131, 132, 357, 361-363, 597-606, 693, 701, 702, 704, 941, 943
Planetary   587-591, 595-596
SMM study objectives  1417Spacelab investigations  2672, 2674
Stratosphere studies  131,

132, 238, 357, 359, 361, 362. 596-606, 818, 819. 826-829,
832, 834-836, 1590-1594, 4232, 4233. 4234, 4253

Stratospheric jet wake experiment/illus__ 4233-4234,4242, 4253
Turbulence studies  4280,4316, 4317Upper atmosphere studies  255,

692, 1161-1163, 1182, 1206, 1575, 2523, 2524, 4234, 4235, 4255Atmosphere Explorer (See AE (Atmosphere Explorer) ; AE-
C; AE-D; AE-E; and Explorer 51)

Atmospheres, Magnetospheres, and Plasmas-in-Space (AMPS)payload:
Cost estimate  1579
Definition/studies   2672, 2674, 2675, 2729
Description   1219, 1455, 1456, 
ESRO/U.S. cooperation:

Facility module development  1456
Eperiments/instrumentation   1576-1578, 1582
National Research Facility module  1455-1456
Objectives   1179, 1574, 1575, 1582
Science Definition Working Group  1456, 1457
Spacelab application  1179, 1576, 1579Atmospheric and Oceanographic Information Processing Sys-

tem (AOIPS)  353, 932, 933, 1035Atmospheric Effects Panel  1931
Atmospheric Layering and Density of Ions and Neutrons
(ALADDIN) : .

Tracking and data acquisition support  3379, 3380
Atmospheric. research (See Air pollution; Climatic Impact As-
sessment Program; Emission control studies; Global Atmos-
pheric Research Program; Interagency Committee for At-
mospheric Science; Meteorological satellites; Meteorology;
Pollution monitoring program; Remote sensing; and Sound-
ing rockets)

Atmospheric Trace Species Interferometer  963, 964
Atomic Energy Commission (AEC) (See Energy Research and
Development Adminstration)

Atomic waste (See Nuclear waste disposal)
Atomics International  3796
ATS (Applications Technology Satellites) :

Current status  4058-4059
History   1737
Significance  3964
TDRSS support  3964
Wideband broadcast    3871
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ATS-F (See ATS 6)
ATS-F (See ATS-G)

J S&. 
PageCost estimate  241-243Current status  240Program start  689ATS 1:

Capabilities     241, 981, 982, 985, 3959Medical applications  3926, 3941Significance  3963ATS 3  258, 908, 981, 983, 985, 3959, 3963ATS 5  981, 982, 3963ATS 6:
Accomplishments  701, 980, 997, 998Alaska utilization  3613, 3620Antenna   629, 630, 1737, 1738

"
Appalachia utilization  3620ASTP support  241,

244, 716, 718, 981, 990, 1952, 3351, 3389, 3427, 3429Capabilities  238, 239, 243, 1738Coast Guard, U.S./FAA/MARAD/NASA cooperation:
L-band experiment  987Search and rescue applications  701Costs  4058-4059Experiments   981, 985-989Funding requirements, fiscal year 1976  4059Future plans  980, 981, 990GEOS-C communications support  250Geosynchronous Very High Frequency Radiometer use  926Heat pipe utilization  3287HET experiment  985-987HEW/NASA cooperation  239, 240, 701, 3613, 4058, 4059India/U.S. cooperation  3613, 3964, 4058Launch date  985Medical applications  3926, 3941OTDA support  3419Program objectives  984, 985Remote communications  17-28 239 629 981 985-987-4

Satellite-to-satellite tracking experiment  1069Significance  3963SITE experiment  981STDN support  3335, 3343Titan 111C launch vehicle use  1335
Users/chart  563, 564, 981, 982, 4060
VA/NASA cooperation  4058ATT (See Advanced Transport Technology)

ATT Summary Study Conference  4722
Attock, Pakistan  766
Ault, G. Mevin :

General testimony:
Space technology and materials:

Composite materials  1761-1764
Fracture mechanics  1760, 1761, 1768, 1769
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_Vult, G. Mevin—Continued
General testimony—Continued

Space technology and materials—Continued Page

Lewis Research Center role  1760-1768
Plasma physics  1764-1768

Auroras   1159, 1160
Australia   1515, 3801
Austria:

Cooperation with ESRO :
Spacelab program  2212

Spacelab funding  2633
Authorization Act, fiscal year 1975 (See Appropriations and
& budget)

Authorization bill, fiscal year 1976 (See appropriations and
& budget)

Automated Light Microscope System (ALMS)  3931, 3946
Automation Industries, Inc.:

Cooperation with NASA:
Ultrasonic nondestructive testing techniques 3785

Automatic Picture Transmission (APT) systems: 
Weather forecasting use 3709

Automobile emission monitor: 
LMSC development  633

Automobile engines (See Emission control studies; Wankel
automobile engine)

Automobiles (See Ground transportation systems)
Automotive gas turbine technology:

Chrysler Corp./LMSC cooperation:
Turbine engine research  656

Engine development  3912
EPA/NASA cooperation  3167
NASA participation  3166

Auxiliary Payload Power System (APPS)  976, 2676-2678
Auxiliary Power Unit (APU) (See Orbiter; Space shuttle)
AVCO Corp., Lycoming Division:

ALF 502 Aircraft engine  4473, 4515
NASA test facility endorsement  4730

Aviation Advisory Commission:
Aviation R. & D. study  4598

Aviation Data Services:
General aviation survey 463:1

Aviation industry (see also Air Traffic Control; General avia-
tion technology program;  "Outlook for Aeronautics: 1980-
2000" study; Views of the Scheduled Airlines on a Responsive
NASA Research and Technology program) :

Civil aviation 4105-4106,4122-4123,4598
Current status/illustration  4628, 4630 4636, 4655-4658

DOD role 4124

Foreign competition 4119,4580,4593,4599, 4604

Foreign SST competition 1668, 4107

Fuel conservation__ 1679-1686, 1689,1694,4199,4205,4580, 4592

General aviation field 4363, 4364
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Aviation industry, etc.-Continued Page
General Aviation Manufacturers Association (GAMA) ___ 4365,

4391, 4619-4626, 4642, 4643, 4641 1647
"The General Aviation Story"  4612, 4614, 4627-4641
General aviation technology/illustration  4178-4179,4194
History 4575-4577, 4591, 4629
Impact  4577, 4578, 4592, 463746047,0
Importance  
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4117, 4118, 4120, 4122-4124, 4125, 4574, 4579-4583, 4591,
4593,4598-4601, 4608

NASA role  4615-4617,
. 4619-4626, 4642, 4643, 4644-4647, 4648, 4649

Problems_ 4118-4120, 4573, 4574, 4579-4582, 4585, 4591, 4603, 4608
Responsibility 4265, 4266, 4267
Supersonic aircraft technology  4208
Terminal operations  1672

Aviation safety (see Safety)
Aviation safety research and technology program, OAST (see

also General aviation technology program; Safety) :
Aircraft accidents  4177, 4192, 4400-4408
Aircraft design and materials/illustration 4204
Aircraft fire technology  

4127074,

4192, 4285-4290, 4305-4308, 4319-4323
Aircraft handling research  4281
Budget request, fiscal year 1976  4326
Fighter aircraft stall/spin research  4281, 4323
Fuel conservation research  4327-4333
Funding, fiscal year 1975  4326
Human error research  4275,4323, 4324
In-flight engine component failure/illustration  4177, 4192
Materials for Advanced Turbine Engines (MATE)  4332
Materials research  4280, 4281, 4323
Objectives/significance 4268, 4269, 4292, 4309, 4310, 4333
Program review/illustration  4176,4177, 4192
Rotor systems  4281, 4282
Safety research:

FAA/NTSB/NASA cooperation  4270 1272, 4310
Goals  4270

- Terminal area safety research:
Aircraft control/runway___ 4283, 4284, 4303, 4304, 4318, 4319
Human error research  4274, 4275
Terminal area operation research  4273,

4274, 4293, 4311, 4312
Wake vortex research/illustration____ 4177, 4192, 4324, 4325
Wind shear/turbulence/fog  4280-4283,

4301, 4302, 4316, 4317
"Aviation Week"  4713
"Aviation Week and Space Technology"  3718
Avionic Development Laboratory (ADL)  2343-2345 2352-2355
Avionics:

Aircraft utility/safety relationships/charts  4372-4374,
4386, 4387
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, Avionics—Continued 'Page

Airlines research recommendations  4765, 4774

General aviation role  46.22, 4645, 4648,4649, 4659, 4660

Space shuttle system development  1915

Avionics Development Laboratory, Downey, Calif. (see also

Rockwell International Corp.)  1915

B. F. Goodrich Tire Co  3781

B-1 aircraft:
AF/NASA cooperation  4450, 4454

Development   4412, 4413, 4438

Supercritical wing  1712

Technology advancement  4698

B-52 aircraft  1703, 1704

Babcock and Wilcox Co  3781, 3795, 3796

Backscatter Ultraviolet Spectrometer (BUY)  362, 941

Baikonur Kosmadrome, Kazakhstan  2521

Baku U.S.S.R  3699, 3713

Ball 'bearing development  1751

Ball Brothers Research Corp. (BBRC) , Boulder, Cob.:
Cooperation with NASA:

LST studies  2747
Lubricant deposition process  3786

Balloon-borne ultraviolet stellar spectrometer (BUSS) :
Capabilities   2925-2928
Netherlands/U.S. cooperation  2927
Objectives   2925

Balloons (see also National Scientific Balloon Facility) :
CAT detection  4281
Cosmic ray/infrared observations  1164, 1165, 1209
Meterological applications  3958
Space physics applications  2925-2928

Baltimore. Aid  3827
Bangladesh   3958
Bardons and Oliver, Inc  3786
Barringer Research, Ltd  3801
Bartos, Joseph S.:

Letters from Milford, Hon. Dale:
Construction of facilities  4724

Letter to Milford, Hon. Dale:
Facilities construction/modification  4730

Battelle Memorial Institute:
Cooperation with Econ Inc./Ocean Data Systems, Inc./
Ocean Routes Inc./NASA :
SEASAT—A. economic benefit assessment  1061

Battery separator  1786
Baylor College of Medicine:

Cooperation with NASA:
MBIS   2949-2935
BBRC (See Ball Brothers Research Corp.)

Bear Lake, Utah laser ranging station 1065
Beaufort Sea  2060
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Bechtel Corp.:
Cooperation with Lockheed Missiles and Space Co., Inc.!
TRW Systems, Inc.: Page
OTEC program studies  671

Beckman Instruments, Inc  3800
Beech Aircraft Corp  1715
Beechcraft 99 aircraft  4373, 4399
Belgium   1570, 3781
Bell Aerospace Co  4731
Bell Helicopter Co.:

Cooperation with NASA:
TRRA   4415, 4440

Bell, Hon. Alphonzo :
Inquiries:

- Biomedical research and development:
Funding/authority/user services  119, 120

Bell Telephone .Labs. Inc  43, 1079-1081, 3612
Bendix Corp.:

Cooperation with NASA:
KSC operations  170-172, 2075, 2078, 2079
LST studies  2747
Manned Space Flight Network  170
Tracking support  172

Bering Sea  2060
Bering Sea Marine Mammal Experiment (BESMEX) :

DOC/DOI/Fish and Wildlife Service/Johns Hopkins
pniversity/NMFS/NOAA/Office of Naval Research/
NASA cooperation  2056, 2058-2060

Bermuda tracking station  718, 720, 3341, 3354
BESMEX (See Bering Sea Marine Mammal Experiment)
Bethpage, N.Y  1912
"Better Tomorrow Through Aeronautical and Space Tech-

nology", FASST ,_  3699
Big Horn Mountains, Wyoming  775
Binghamton, N.Y  3809
Bioenvironmental systems  3904, 3905
Biomedical applications program, OIATU :

Technology transfer  2060-2063
Biomedical Applications Team:

Establishment   3487
Locations   3443, 3471

s Technology transfer support  3444, 3445, 3930, 3945
"Biomedical Electrode Technology (Theory and Practice) "___ 3479
Biomedical research and development:

ASTP experiments  1979-1981
Baylor College of Medicine/NASA cooperation:

MBIS   2949-2953
Bioinstrumentation development  3926-3928, 3941-3943
ERDA/NASA cooperation  3927, 3942
Funding  .  119
Objectives   3869, 3870
Physiological studies/space environment   607-617
Remote health care  119, 120, 3870
55_777_7  3
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Biomedical research and development—Continued
Skylab applications  2033-2039,
Space applications 
Space shuttle experiments 
Spacelab applications 

Page

2933-2946
3869, 3870
2031-2033
2039,2040

Telecare, Inc./NASA cooperation 2947, 2949
Biomedical Technology Youth Council, FASST 3696,3701
Biostack 1979
Birdair Structures 3819
Black and Decker Co.:

Cooperation with NASA:
Battery-powered hand tools 3790

Black hole  696, 697, 1140,1141,1450
Blanchard, Hon. James J.:

Inquiries:
Air pollution:

Ozone layer impact 131
Appropriations and budget:

OMB budget request 133
Energy research and development:

ERDA/NASA cooperation/funding 132
LACIE project:

Capability/development  131
LANDSAT program:

Crop monitoring capability 131
Space program:

Technology investment return 133
BLH Electronics 3805
Blood cells  2034,2036,2037
Blouin, Hon. Michael T.:

Comments:
Point source pollution detection:

Advantages 1597
Space program:

Unlimited vs. limited resources development 1'756
Inquiries:

Aircraft fuel conservation:
Passenger mile per gallon/seat mile per

gallon  1680,1681
ATS 6 Alaska health care experiment:

Cost estimates 
Communications R. & D.:

24, 25

Frequency saturation 1775
Disaster Warning Satellite System (DWSS) :

Background/description/uses/costs  1779
Energy research and development:

Alternative fuels development/petroleum fuel
crisis  1755,1756

LeRC role, earth energy 1773,1774
Natural petroleum consumption figures 1681,1682
Solar energy for hydrogen production 1754,17§5
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Blouin, Hon. Michael T.-Continued
Inquiries-Continued

Environmental pollution: Page

Ozone depletion monitoring  1626
Point source pollution detection data  1599, 1600
Volcanic eruption effects of aerosol  1594

Information dissemination:
Limiting foreign access  3576-3578

LACIE project:
International use/costs  36, 37

Mars (planet) :
"Riverbeds"  1659, 1661, 1662

Optical radar:
Well testing  1601

Subsonic/supersonic transport research:
Budget request  1669

Viking project:
Lander  1663, 1664

Wind tunnels:
Costs  1704
Freon use   1699

BLS (See Bureau of Labor Statistics)
Blue Scout   1613
Boeing Co.:

ASTP support manpower reduction  2449
C-5 aircraft development  4576,4577, 4591
Cooperation with LMSC/Martin-Marietta/NASA :

SSM   1437
Cooperation with NASA:

AMST   4351, 4477
DTMO support  2097
KSC support services 170,2075,2077-2079
LST studies  1569,1571,2746, 2768
Mariner 10 spacecraft 1517
MSFC operations support 2087
Space shuttle External Tank 2576

Facility utilization proposals 4727
Manned Mars mission study 3762, 3763
SST design  4552
Supercritical wing 1711-1712, 4716

Boeing YC-14 aircraft 4474,4475,4477, 4512-4514
Boeing YC-14 aircraft 4474,4475,4477, 4512 4514

Hydroplaning research  4318, 4319
JT8D engine modification 4218,4219, 4237, 4244
Two-segment landing procedure 4221, 4245

Boeing 737 aircraft 1674-1676,4273,4274, 4293, 4311
Boeing 747 aircraft:

Development 4576, 4577, 4591
GASP utilization 4232, 4252
Space shuttle applications 1845,

1864,1917,1933, 1934, 3356
Wake vortex research 1678,1679,4324, 4536, 4537
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Bolivia.
Cooperation with United States:

LANDSAT 1 data utilization
Bonneville Power Administration 
Booster (See Launch vehicles)
Booz-Allen, and Hamilton Inc 
Booz-Allen Applied Research Corp.

Cooperation with Earth Satellite Corp./NASA :
"Earth Resources Survey Benefit Cost Study"

Bostick, Jerry C.:
Prepared statement

Page

441
3795,3809

449,455,3789

363

  3139-3156
Energy Technology Applications Division  3139-3156

Integrated utility systems technology  3139-3144
Objectives/significance   3139,3155,3156
Remote sensing and analysis techniques  3154,3155
Satellite power systems technology  3150-3154
Solar heating and cooling of buildings  3144-3150

Integrated utility systems technology  3139-3144
Fuel cell systems  3142
MIUS program support  3139,3140
Pyrolysis   3141,3142
Simultaneous stack gas emission control and waste-

water purification  3142,3143
Satellite power systems technology  3150-3154
Satellite power systems technology:

Microwave power transmission  3151,3152
Program planning  3153,3154
Satellite sola,r/photovoltic power station  3152,3153

Boston, Mass  3442
Botswana:

Cooperation with United States:
LANDSAT 1 data utilization  441,442

Bowden, Donald R.:
Prepared statements  2709-2725

LAGEOS program, MSFC  2709-2713
Objectives/description/status   2709-2713

Solar heating and cooling program, MSFC  2715-2725
Evolution   2716
Legislative impact  2722-2724
Solar house  2716-2718,2722,2724,2745

MSFC solar house:
Commerical production  2724,2725
Development/description   2716-2718
Follow-on efforts  2722

Bowman Gray School of Medicine, N.C. :
Cooperation with NASA:

Cerebral blood flow measurement  3444,3468
Brayton gas turbine  3243-3245,3912
Brazil:

Cooperation with Argentina United States:
EXAMINET   943,945

Cooperation with United States:
LANDSAT ground station construction  34
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PageBremen, West Germany  2183,2214,2615Brennan, William:
General testimony:

Rockwell International Corp.:
Non-shuttle programs  2373,2374
Personnel/organization   2372
Space shuttle program  2375,2403Inquiries:

Space shuttle main engine, Rockwell International:
Schedule adherence problems  2436British Airways:

Cooperation with Civil Aeronautics Authority, U.K./
FAA/NTSB/Pan American Airways/U.S. Air Line
Pilots Association/United Air Lines/NASA :

Aircraft accident research  4275British Isles  704Brooksbank William A., Jr.:
Prepared statement  2727-2742

Concept Verification Test project, MSFC  2727-2742
Concept Verification Test (CVA) project. MSFC :

Data management system  2731-2734
Purpose/objectives   2728-2731
Simulators  2734-2737
Test series/significance  2737-2742Brown, Hon. George E., Jr.:

Comments:
Ground transportation:

DOT v. NASA R. & D. proficiency  130
Technology transfer:

NASA long-term R. & D. authority  128-130
Inquiries:

Research and development:
NASA authority/charter  129,130

Brownell, Thomas H.:
Biography   3692
Information submitted:

"Outlook for Space":
Text   3752-3761

Prepared statement  3720-3771
Federation of Americans Supporting Science and
Technology (FASST)  3720-3771
Future options  3762-3766
Introduction/conclusion   3720.3770,3771
A look at the Federal budget  3748-3750
Recent scientific findings  3733-3747
Recommendations   3767-3769
Student attitudes toward science, technology, and
the space program  3720-3732

Brushless D.C. motors  3454
Budget Reform Act of 1974  83
Bumpy Torus  1766
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Buoys: 
Pe ge

Ocean surface circulation mapping  845, 846, 1630-1632

Water pollution monitoring applications  631, 632, 3901

Bureau of Labor Statistics (BLS)  3780

Bureau of Land Management (See Interior, Department of)

Bureau of Mines (See Interior, Department of)
Business Week (magazine)  3780

BUSS (See Balloon-borne ultraviolet stellar spectrometer)

BUY (Backscatter Ultraviolet Spectrometer)
Buzard, R. S.

Letter to Milford, Hon. Dale:
Facilities construction/modification 4729, 4730

C-5 aircraft  4576, 4591

C-5A aircraft  4696, 4697

C-8 aircraft  4181, 4182, 4208, 4473, 4515

C-130 aircraft  70, 361, 561, 809, 869, 870, 882, 4332

C-141 aircraft  1150, 1165, 1210

C of F (See Contruction of facilities)
Cal Doran:

Cooperation with Rohr Corp./NASA :
SRM motor case/heat treating tests  2569

California   193,
562, 620, 633, 706, 707, 753, 803, 1515, 1662, 1740, 1754,
1943, 3457 3610, 3801, 3809, 3819, 3820, 3826, 3913, 3955,
4400, 4651, 4652

California Department of Transportation  3827

California Four Cities Program (see also Anaheim, Calif.;
Fresno Calif.; Pasadena, Calif.; San Jose, Calif.) :
NSF/NASA cooperation:

Technology transfer  3810, 3823
California Institute of Technology (CIT) (see also Jet Propul-

sion Laboratory) 
California Medical Center 
California, University of  748, 753, 1065, 1066, 1095
California Water Project  417,420
Callisto (Jupiter moon)  1243,3744, 3745
Calmec Corp.:

Cooperation with NASA:
Space shuttle valve vent  2593

Cambridge, Mass  202

Cameras (See High Resolution camera; Multiband camera;
Photography; Return Beam Vidicon ; SEC Orthicon; Tele-
vision)

Canada (see also CTS (Communications Technology Satel-
lite) ) :
Air pollution monitoring  3801
AMPS Science Definition Working Group partici-
pation  1456, 1457

Communication satellite broadcast capabilities  1002

188, 3673
2061
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Canada, etc.—Continued
Cooperation with ESRO/U.S. : Page

L-band experiment  987
Cooperation with United States:

ALOPE  1600
CTS   240 564 981 991-996 1736 1739 3964 4059
LANDSAT ground facility construction  34
Space Shuttle  2008

LANDSAT data use  753, 755, 773, 3808
Shuttle Remote Manipulator System development • 3300

Canada Center for Remote Sensing  502
Canadian Cooperative Applications Satellite (CAS—C) (See
CTS)

Canadian Ice Forecasting Center  795
Canary Islands tracking station  3336, 3341, 3420, 3427
Canaveral National Seashore  2482
Canberra, Australia tracking station  714, 716, 1524, 3341, 3358
Cannon, Dr. Helen Christy:

Biography  18
General testimony:

ATS 6 Alaska health care experiment
Cost estimates/effectiveness  24-27
Doctor-patient ratio  26
India education program relationship  26
Legal responsibility/liability  21
Medical consultation/confidentiality  19-22
Mileages involved/localization  21, 27
Satellite transmission time  25
Significance/setting   18, 19, 22
Technical reliability  22

Information requested by:
Lloyd, Hon. Marilyn:

ATS 6/IHS doctor-patient ratio  26
Symington, Hon. James:
MS transmission legalities  21

Prepared statement  22-24
ATS 6 Alaska health care experiment  22-24

Canoga Park, Calif  1922, 2533
Cape Blanc, South Africa  799
Cape Canaveral, Fla  1835, 3597
Cape Kennedy Air Force Station  4056, 4063
Carbon Monoxide Pollution Experiment (COPE)  839, 865
CARD (See Civil Aviation Research and Development)
Cardiac pacemaker:

Johns Hopkins Applied Physics Laboratory/NASA
cooperation   3448

Cardinal Engineering  3827
Ca rdiology   3444,

3445, 3448, 3452, 3453, 3870, 3926, 3927, 3930, 3931,
3941, 3492, 3945, 3946

Cardiovascular research (See Lower Body Negative Pressure
(LBNI') ; Medicine; Skylab Program)
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Cardiovascular Research Group (See Cedars-Sinai Medical
Center) Page

"Cargo to Shuttle Interface Data Book"  2697
Caribbean Sea    349, 673, 882
Carnarvon, Australia tracking station:

Station closure  3336
Carnegie Mellon University  673
Carrier Aircraft Mating Facilities (See Flight Research
Center)

Carrier Aircraft Program:
Final assembly/testing  2358,2361, 2362
Flight test schedule  2358-2360

CAS-C (Canadian Cooperative Applications Satellite) (See
CTS)

CAT (See Clear Air Turbulence)
CBI (See Chicago Bridge and Iron Co.)
CCD (See Charge-Coupled Device)
CCIP (See International Radio Consultative Committee)
CCMS (See Checkout Control Monitoring System)
CDC STAR-100 computer:

Development/importance   4563, 4569, 4570
CDC 6600 computer:

PRIME 300 minicomputer data link/illustration  4560,
4561, 4563. 4568-4570

CDCS (See Comsat's Domestic Communications Satellite
system)

CDMS (Command and Data Management Subsystem) (See
Spacelab)

CDS (See Central Data System)
Cedars-Sinai Medical Center:

Cardiovascular Research Group:
Cooperation with NASA:

Microcirculation study  3930, 3945
Census Cities Project
Centaur launch vehicle (see also Atlas/Centaur launch

vehicle) :
Applications/flight history/chart_ __ 1727, 1730-1733, 1735, 1736
Contract   171, 191

Central America  1627
Central Data System (CDS) :

Development   4044
Central Florida Coach Lines  4007
Certified Production Line (CPL)  3785
Cessna Aircraft Co.:

Cooperation with McDonnell Douglas/NASA :
Medium density transport study    4480, 4515

(TI-46 helicopter:
Laser gyro inertial reference system tests  3231

Chapman, Dr. Dean:
General testimony:

Atmospheric theoretical models:
Development/comparison/capabilities   603

Ozone depletion:
Space shuttle /SST effects  603, 604
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• Page

Charge-Coupled Device (CCD)  3270, 3271, 3307, 3308
Charles R. Watts Co    3827

- Charlesworth, Clifford E.:
Prepared statement  2835-2848

J.SC earth resources program  2835-2848
Applications airborne facility  2844
Earth Resource Experiment Package investiga-
tions (Skylab)  2848

Environmental information system, ASVT__ 2843, 2844
LACIE project  2840, 2841
Natural resources information systems,
ASVT   2841-2843

Role/responsibilities   . 2836
Shuttle experiment definition  2844-2848
Status/plans  2838, 2839
Supporting research and technology  2840

Chase . Econometrics Study-Economic Effects of NASA
R. & D. Expenditures (text)  3967-3975

Checkout control and monitoring system (CCMS) (see also
Space shuttle) :
Development   4044

Chesapeake Bay, Md  794, 796, 1629, 3901
Chicago Bridge and Iron Co. (CBI)  3814
Chicago, Ill  3442, 3455, 3468, 3799, 3801, 3809
China (See People's Republic of China)
Chlorofluoromethane  1932, 1933
Chryse, (Mars landing site)  1237, 1664
Chrysler Corp.:

ASTP support manpower reduction  2449
Cooperation with LMSC/NASA :

Turbine engine research  656
Hazardous gas analyzer use  3800, 3809,,3828

Chukchi Sea  2060
CIAP (See Climatic Impact Assessment Program)
CIT (See Californa Institute of Technology)
Civil Aeronautics Authority, U.K. (See Great Britain)
Civil aviation (see also Aviation industry; "Outlook for Aero-

nautics: 1980-2000") :
CARD Policy Study  4170
"Civil Aviation Research and Development" study:

DOT/NASA cooperation  4598
Current status/illustration  4628, 4630-4636, 465574658
Foreign competition/interest   4580, 4582, 4583, 4593
History   4575-4577, 4591, 4629
Impact   4577, 4578, 4592, 4637-4640
Importance   4107
Research and development  4105,

- 4106, 4115, 4118-4120, 4122-4126,4573, 4574,4579-4583,
4585, 4587-4589, 4591-4593, 4598-1603, 4608

Supersonic. aircraft technology  . 4208
"Views of the Scheduled Airlines on a Responsive NASA •

Research and Technology Program" • 460774608,
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C vil Aviation Research and Development (CARD) Imple- Page

mentation Office, DOT/NASA  4133
Civil Aviation Research and Development (CARD) Policy
Study (see also Civil Aviation Research and Development
(CARD) Implementation Office) :

Aviation needs  4139
DOT/NASA cooperation  3902,4115, 4598
NASA responsibility  4170
Recommendations/research priority  4763

Civil Service Commission (CSC) (see also Equal Employment
Opportunity program; Personnel) :
Early retirement, RIF situations authorization  4022
EEO audits  4093
Equal Opportunity evaluation  4027, 4028
Personnel Management evaluation  4027, 4028, 4093

Clark, Dr. John F.:
General testimony:

Atmospheric research:
Aerosol bottles/air conditioners

Data processing/distribution :
Delays

Goddard Space Flight Center:
Budget computation/request 
Overview 
Reimbursable funds 

LST/STORMSAT :
Comparison  

Solar Maximum Mission (SAM) :
Delay effects 

Information requested by:
Fuqua, Hon. Don:

Goddard Space Flight Center budget request_ 689
Clawson, Mr.:

Inquiries:
Orbiter program, Rockwell International:

Employment levels  2367
Clean Air Turbulence (CAT)  4281, 4325
Clear Lake Calif  848
Cleveland Air Pollution Control Board:

Cooperation with NASA:
Air pollution source identification  3885, 3898

Cleveland Electric Illuminating Co  3795
Cleveland, Ohio:

Construction material shortage  4063
Cooperation with NASA:

Air pollution analysis system  1127, 1128
Climate :

NAS/NOAA/NASA cooperation:
Research   354

Nimbus-F study applications  354
Climate impact assessment program ( CIAP ) :

Description   827, 828, 1590
DOT/NASA cooperation  879, 1590, 3900, 4523

694

  702-704

689.720
681-688

688

700

690
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Climate impact assessment program ( CIAP ) —Continued Page

"The Effects of Stratospheric Pollution by Aircraft"-- 4232, 4250
ERDA/NASA cooperation  361
SCAR applications  4500
Supersonic aircraft studies  4526

Climatology   834, 836
Cloquet, Minn  769
"Cloud Particle Sampling":

Penn State University College of Mineral Industries
development   4662

Cloud physics laboratory (See Zero Gravity Atmospheric
Cloud Physics Laboratory)

Cloud Physics Radiometer (CPR) :
Development schedule/chart  2786

Cloud physics research  907
CMRN (See Cooperative Meteorological Rocket Network)
Coal:

DOD extraction study  3861
DOT/NASA cooperation:

Coal energy extraction program  3167, 3879
Extraction/utlization technology  3878, 3879

Coal energy extraction program  3167, 3879
Coal utilization program, DOT  3167, 3879
Coannular jet nozzle (See Noise reduction research)
Coast Guard Ice Navigation Center, Cleveland, Ohio  561
Coast Guard, U.S. (USCG) (see also Ice Navigation Center) :

Cooperation with FAA/MARAD/NASA :
ATS-6   701, 987
Communications satellites experiments  983

Cooperation with NASA:
Disaster warning  3965
Ice mapping  561
Traffic management  3964

Cooperation with NOAA/NASA :
Ice mapping  561
ICE WARN   561, 809

Ice Navigation Center, Cleveland, Ohio:
Radar imagery transmission relay  809

SEASAT utilization 1523
Technology transfer  3791
Wet Wall Insulation System testing  3814

Coastal Zone Color Scanner (CZCS)  845, 882
Coastal zone management:

COE/EPA/NOAA cooperation  794
LANDSAT data use  794,795
Remote sensing applications  3953, 3954

COE (See Corps of Engineers)
Coen, Daniel K.:

Letters to:
Gessow, Alfred:

Supercritical airfoils  4708
Milford, Hon. Dale:

Supercritical airfoils  4708
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Coen, Daniel K.—Continued 
Page

Prepared statement  4709-4718

Supercritical airfoils and wing planforms  4709-4718

Industry/NASA cooperation  4713-4717

Research benefits to industry  4710-4713

Technology systematization  4710,4717,4718

Cohen, Aaron:
Prepared statement  2875-2908

Orbiter project, JSC  2875-2908
Configuration description/illustration  2876-2894

Facility status  2905,2906

Schedule status  2895,2896
Subcontract status  2897-2904
Upcoming milestones  2907,2908

Colin, Dr. Larry:
General testimony:

Pioneer/Venus project:
Earth applications
Earth/Venus/Mars comparison 
  595,596

588-591
General planetary atmosphere studies  587
Orbiter mission/experiments  591-595
Planet evolution studies  588
Probes   593,594
Purpose   587-591

Venus (planet) :
Runaway greenhouse effect  596
Thermal factors  591,594

Colorado   707,1557,1735,3800,3820
Columbia LNG Corp  3814
Columbia River Basin  3809
Columbia University:

Aircraft pilot study  2049,2050
Cooperation with University of Calif./USGS/NASA :

SAFE   1065,1066
Human factors research  1718

Combustion Engineering, Inc  3796
Comets (See Encke ; Kohoutek)
Command and Data Management Subsystem (CDMS) (see

also Spacelab)  2223
Command and Service Module (CSM)  4076
Commerce, Department of (DOC) :

Cooperation with Agriculture Department/COE/DOI/
NOAA/NASA :
Energy facility site selection  3977
Cooperation with Agriculture Department/DOT/
NOAA/NASA :

Advanced methods/resources location  3757
Cooperation with DOD/DOI/DOT/DPA/ERDA/
NOAA/NS F /NASA :
Oceanographic research  3962

Cooperation with DOD/NASA :
National Geodetic Satellite Program  1045
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Commerce, Department of ( DOC ) -Continued
Cooperation with DOT/Fish and Wildlife Service/Johns
Hopkins University/NMFS/NOAA/Office of Naval
Research/NASA: Page

BESM14_,X   2056, 2058-2060
Cooperation with DOI/NOAA/NASA :

Advanced methods/resources location  3757
Cooperation with DOT/NSF/NASA:

Earth dynamics  254
Cooperation with NASA:

Applications seminars  3485
Earth dynamics  254

Cooperation with NOAA/NSF/NASA :
Project Stormfury  931

Improvements/"Outlook for Space 1980-2000"  3756, 3757
NASA contract awards/chart  191, 192
Office of Minority Business (OMBE) :

Cooperation with NASA:
Business seminars  3443

Committee on Atmospheric Science, NAS  1933
Committees and boards:

Advisory Council, NASA  4601, 4603
Advisory Group for Aerospace Research and Develop-
ment, NATO  4694,4695

Aeronautics and Astronautics Coordinating Board
(AACB), DOD/NASA  1802,

1866, 1936, 3537, 3593, 3594, 4117, 4133,. 4159, 4165,
4166, 4199, 4420, 4445, 4683

Aeronautics and Space Engineering Board (ASEB)  1931,
4166, 4167, 4199

Aeronautics Coordinating Committee, FAA/NASA__ 4116, 4133
Aeronautics Panel, AACB  4117, 4683
Aerospace Safety Advisory Panel  4047
Aerospace Youth Council, FASST  3696, 3699
Agriculture Task Force  407,408
Air Force Systems Command/NASA Aeronautics Re-
search and Technology Group  4117, 4133

American Astronautical Society (AAS)  3699-, AMPS Science Definition Working Group  1456, 1457
Atmospheric Effects Panel  1931
Aviation Advisory Commission  4598
Biomedical Technology Youth Council, FASST  3696, 3701.. Committee on Atmospheric Science, NA. S  1933
Delta Project Review Committee  1329
DOD/NASA Facilities Panel  3543
DOD/NASA technology working groups  3186, 3187
Energy Youth Council  3696, 3699
General Aviation Advisory Board  4710
General Aviation Panel  4165
General World Administrative Radio Conference  3391
Hearth committee  3310
Heat Pipe Ad Hoc Technical Review Team  3465
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Committees and boards-Continued
High Energy Astrophysics Management Operations Work- Page

ing Group  1458
House Committee on Science and Astronautics  4079
Interagency Committee for Atmospheric Science  693
Interagency Coordinating Committee for Earth Resources

Satellite Program  1025
Interagency Noise Research Programs Committee, EPA  4116
Inter-departmental Committee on Atmospheric Sciences  284
International Radio Consultative Committee (CCIR)   3390,

3391
Joint ESRO/NASA Spacelab Working Group  2210
Joint User Requirements Group (JURG)  2210, 2211, 2637
Joint Working Group on Space Biology and Medicine__ 616-

618, 2023
Joint Working Groups, DOD/NASA  3601-3604, 3593-3597
Joint Working Groups, U.S./U.S S R  1793, 1990
Lunar Sample Analysis Planning Team  2925
NASA Space Research and Technology Committee  3594
National Advisory Committee for Aeronautics  4211,

4394, 4399, 4704
National Materials Advisory Board  4289, 4323
National Research Council (NRC)  4166, 4199
Noise Research Panel, EPA  4116
Noise Research Programs Committee  4133
Offshore Operators Committee  3814
Optical Communications Working Group  3594
Panel on General Aviation Technology, RTAC  4364,

4390, 4615, 4617, 4618, 4625, 4642,4643, 4648
Polar Orbiting Operational Meteorological Satellite Co-

ordinating Board  3594
Program Requirements Control Board  1834
Research and Technology Advisory Council (RTAC)  3187,

4165, 4199, 4271, 4310, 4364, 4398, 4703, 4704, 4709
"Research and Technology Program Coordinating
Committee"   4166, 4199

Sea Use Council 1522
SEASAT Users Working Group  500, 1121, 1522, 3593
Shuttle Payload Requirements and Analysis Group
(SPRAG)   2637

Sonic Boom Panel
Space Applications Board, NAE  573, 574, 1119, 1120
Space Science Board (SSB), NAS  1177, 1441, 1931

Space Transportation System Committee, AF/NASA
1866, 1936, 3594, 4072

Stanford University Biomedical Application Team___ 3471-3473

Texas Water Development Board  764

Common Operations Research Equipment (CORE) (see also
Spacelab)   2039, 2040

Commonwealth Edison Co  2374, 3796

Communications and data management program  871-875

"Communications as a Substitute for Transportation,"
study   1027-1029

1931



Page
Communications Carriers, Inc  1783
Communications Network, NASCOM :

Advances in communications  3391-3394
International activities  3390, 3391
Missions support  3388-3390
Operational system  3386-3388

Communications program OA (see also Advanced Applications
Flight Experiment; Advanced communications research
program) :
Advanced, multibeam adaptive antenna research  970
Advanced space communications research  964
Appropriations and budget:

Requirements, fiscal year 1976  565
Cost esit mates  565
Data utilization  966
Earth-based transmitter interference research  965, 966
Funding, fiscal year 1973  565
Future plans  964-967, 970
High-information transfer research  970
Objectives   564-576
Open envelope communications tube/advantages/capa-

bilities   967, 970
Parabolic antenna development  966, 967
Research and Development (R. & D.)  564-567
Spacelab utilization  964
STS utilization  964

Communications Satellite Corp. (Comsat) (see also Intelsat;
Intelsat—IV) :
Cooperation with NASA:

Intelsat launch  2455
Launch services  1732, 2455, 3786

Cooperation with Navy:
Leased services  1729

Communications satellites (see also ATS (Applications Tech-
nology Satellites) ; ATS—G ; ATS-1 ; ATS-3 ; ATS-5 ;
ATS-6 ; CTS; CTS—A; Intelsat; Intelsat IV; Intelsat IVA ;
MARISAT—A ; Oscar—B; Symphonic A; Syncom satellite;
Westar ; Westar—A ; Westar—B) :
Antenna development  1737-1738
Coast Guard, U.S./FAA/MARAD/NASA cooperation__ 983
Current capability  1740, 1741, 1743, 1774, 1775
Current research  3872
ESRO/U.S. cooperation  983
HEW/NASA cooperation  3964
History   1737
International markets  1746
Intersystem interference analysis  1003
Medical applications  3926, 3941
R. & D. requirements  1737
VA/NASA cooperation  3964

Communications Technology Satellites (See CTS; CTS—A)
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Composite materials and structures (See also Materials
research) : Page

Aircraft weight reduction  1668, 1685-1688
General aviation utilization  4623,

4621, 4646, 4649, 4663-4666, 4671, 4672
Pressure vessels  1761-1764, 1768
Program objectives  1761, 1764
Secondary structures  4108

Composite model and metal finishing shops (See Langley
Research Center)

Composite primary structure flight program, OAST:
AF/NASA cooperation  4342

Computer communication network:
Contract award  180

Computer Image Corp  3791
Computer programs (See also Central Data System; Checkout

Control Monitoring System; NASTRAN ; Orbit and spec-
trum utilization program; Viscous-flow program)  180,

710-713, 1007, 1008
Computer Sciences Corp.:

Cooperation with Boeing Co./Computing and Software
Co./Hayes International Corp./Management Services
Inc./NASA :
MSFC management  2087

Cooperation with NASA:
• DTMO support  2096, 2097

Cooperation with Northrop Corp./Planning Research
Corp./Sperry Rand Corp./Teledyne-Brown Engineering
Co./NASA :
MSFC operations  2087

Cooperation with Northrop Corp./Planning Research
Corp./Sperry Rand Corp./Teledyne-Brown Engineer-
ing Co./NASA :
MSFC research/test operations  2089

Computer 'Software and Management Information Center
(COSMIC)   3457, 3458,

Computerized Air Pollution Monitoring Network (CO-
PAMS )   3800

Computers (see also CDC STAR-100 computer; CDC 6600
computer; Minicomputers; PRIME 300 minicomputer;
Scanimate ; Space Ultra-reliable Modular Computer) :
Air pollution monitoring applications  3800
Aircraft design/utilization  4109, 4552-4571
Control Data Corporation STAR Computer  4151, 4158
Current data base management structure__ 4558, 4559, 4561, 4568
Current design procedures  4552, 4553, 4555, 4565
Current software research areas 4556,4557, 4559-4562, 4567, 4570
Environmental modeling applications  3901
IAC utilization  3440, 3458
Law enforcement applications  3822, 3823
Medical applications  3870,3925, 3926, 3931, 3940, 3941, 3946
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Computers, etc.—Continued Page
Space shuttle utilization  1928, 2533, 2557
Spacecraft data applications  3268, 3269, 3271
Surface water management  3954
Technology transfer  3791, 3795
Water quality research  3801

Computing and Software Co.:
Cooperation with Boeing Co./Computer Sciences Corp./
Hayes International Corp./Management Services Inc./
NASA:
MSFC operations

Cooperation with NASA:
DTMO support  2097

Comsat (See Communications Satellite Corp.)
Comsat's Domestic Communications Satellite (CDCS) System 1333
Concept Verification Testing (CVT) (8ee al8o Spacelab) __ 2190, 2191
Concorde aircraft  1668, 1725, 3897, 4107, 4522, 4523, 4527
Concorde TU-144 aircraft  4526
Conesus Lake  804
Coney Island, New York  359
Conferences:

ASTP Flight Readiness Review  1793
ATT Summary Study Conference  4722
Electronics and Aerospace Systems Conference
(EASCON)   3699

EPA/NASA Planning and Coordination Meetings  845
Flight Test Seminar  4722
Goddard Workshop, 1972  4045
International Conference on Biomedical Electrode Tech-
nology   3478, 3481, 3931, 3946

Lunar Science Conferences  12949 1295NASA/University of Kansas Conference on Aeronautics__ 3725
National Aerospace Youth Conference  3700National Energy Environment Conference 3700National Energy Youth Conference 3698, 3699Preliminary Requirements Review  2616, 2617, 2641
Skylab medical experiments results  2910
Spacelab Critical Design Review (CDR)  2627
Third Annual Young People's Conference  3699
Third Earth Resources Technology Satellite Symposium  725Third Space Processing Symposium  1078Woods Hole Summer Study of 1973  4045
World Administrative Radio Conference  1777, 3391
World Food Conference  35Connecticut   3457, 3458, 3820Connecticut, University of:
Cooperation with NASA:

IAC   3441, 3442, 3458Conservation (see also Energy conservation)  381, 382,440Consolidated Edison  3795Consolidated System LNG Co  3814

55-777-75-4
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Construction of facilities:
Appropriations and budget:

Budget cut, fiscal year 1975 
Page

4034, 4035
Budget overruns, fiscal year 1976 3541
Budcret request, fiscal year 1976 3643,3644,4064, 4102
Comparison, fiscal year 1974, 1975, 1976 3494,

3495,3518, 3523
Cost increase, fiscal year 1976 3525, 3572
Facility planning and design 3495,

3515,3516,4088-4090
Facility projects, fiscal year 1976/cost estimate/
charts  4734,4746,4754-4756

Minor construction   3515,3516, 3523,3530,4101, 4102
Rehabilitation and modification

3513-3516,3523, 3530,4101,
3495,

4102, 4675
Contract awards  191
Funding, fiscal year 1975 

4035,4061-4064,4066
4034,

4071, 4102
Inflation factors 4062, 4063
Infrared telescope facility 1251
KSC facility projects 2287, 2466
LeRC request, fiscal year 1976 1769
Major facility projects report/charts 3976-3989
Minor facility projects report:

Construction  3990-3993,4087, 4088
Rehabilitation and modification/cost estimate____ 3994-4002
Repairs/cost estimate   4003

MSF budget request, fiscal year 1976/chart  4039
N-onfinided projects

' 
fiscal year 1972-1973, 1975/chart  4062

OMSF unobligated funds, fiscal year 1975  1994
Rehabilitation and modification/chart  4085-4087
Space shuttle

Budget request, fiscal year 1976  3494,
3500, 3513, 3523, 3524, 4071

Facilities, 1975 and prior  1928,
1929, 2386-2400, 2459-2466, 3519-3522, 4035, 4061, 4071, 4090
Funding, fiscal year 1975  4061

Spacelab :
Facility projects  4090

Turnkey concept/facility project budgeting 
43066671Unobligated funds 

Consumer Price Index (CPI)  3674-3676, 3679
Contactless processing  2676, 2678
Continental Oil Co  3815
Continental Shelf (See Outer Continental Shelf)
Contingency allowance (See NASA Authorization Act of 1975)
Contracting and procurement:

Advanced Medium STOL Transport (AMST)  4477
Advanced space pro9.:ram studies  180
AIAA scientific and technical information processing  180
Analysis of Awards to Large and Small Business Firms/
chart  225, 226
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Contracting and procurement—Continued Page
"Annual Procurement Report"  137-236
Apollo spacecraft:

Lunar module:
Guidance and navigation system  180

ASTP :
Apollo command and service module system modifica-

tion   170
Docking module/design, development and testing  170
Doppler tracking design  180
Software development  179

Atlas/Centaur launch vehicle  1732
Awards Placed Outside the United States/charts  '208
Awards to Educational and Other Nonprofit Institutions/

tables   179-189
Centaur launch vehicle hardware  171
CIT :

'JP'. operation  188
Closed-loop braid and cycle turbine application  658
Competition in NASA Awards to Business Firms/

charts   217,218
Computer communication network:

Multi-processor investigation  180
Contract awards distribution/chart  143, 144, 148
CSM-11 modifications  2447
Delta launch vehicle/support services  170, 171
Direct Awards to Business Firms/charts  151-179
Distribution by Type of Contractor/chart  145, 146, 148
Distribution of Direct NASA Procurements/charts____ 213, 214
Earth resources program  180
ET development  2533
Gas reactor powerplant  656, 657
LAGEOS contracts  2710, 2713
Liquid hydrogen pump  1750, 1751
LST contracts  2746, 2747
Manned Space Flight Network  170
Mariner 10  1517
Minority business/KSC  2471
NASA Prime Contract Awards Placed in Labor Surplus
Areas/charts   202-207

Negotiated Fees on New Cost-Plus-Fee Contracts Awarded
to Business Firms/charts  221,222

Negotiation Authority  189, 190, 229, 230
Optical satellite tracking program  179
Pioneer/Venus project spacecraft  587
Procurement Activity by Installation/chart  209
Procurements By Contract Pricing Provisions/charts__ 219, 220
Purchases and Contracts Placed With or Through Other
Government Agencies/chart  191, 192, 231, 232

QSRA contract  4473
Resident research associateship program administration_ 179, 180
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Contracting and procurement-Continued
Rockwell International Contract: Space Station feasibility Page
study   3763-3765

S-IV-B design, development and fabrication  171
Saturn V support services  171
Silver-zinc cell development  1786
Skylab program:

Airlock modules operational support contract  170
Multiple Docking Adapter (MDA)  171
Orbital workshop, design and fabrication contract  170
Payload Integration  171

Small Business Participation/chart  223, 224, 227, 238
Solar cell research  1784
Space shuttle:

Contractor selection  1797, 1798, 1830, 1869
D.D.T. & E  2569
External Tank (ET)  171,

1544-1546, 1797, 1852, 1853, 2575-2577, 2580, 2587,
2589-2593, 2810, 4008

IUS   1805
Launch Processing System (LPS)  4044
Main engine (SSME)  170,

1747, 1797, 1847, 1848, 1889-1892, 2533, 2553, 2555, 4043
Orbiter   170, 171, 191, 1797, 1842, 1881-1883
Orbiter landing facilities  2459
Solid Rocket Booster (SRB) ____ 1850, 2563, 2567, 2568, 2571
Solid Rocket Motor (SRM)  1797,

1850, 1851, 1896, 1897, 1924, 1925, 2964-3096
Systems Integration  170, 4041

Spacelab  2208,2214-2218
Spectrometer research 179
STDN  172
Subcontracting  2564
Support services contracting:

Johnson Space Center 
.

170, 171
KennMIT Space Center 170-172, 191, 2075-2081
Marshall Space Flight Center 3171
R. & P.M./chart 4091,4097-4099

TDRSS services 3423, 3428
Thermal Protection System (TPS) 655
Thrust chamber research 1752
Titan/Centaur launch vehicle 1732
Total Obligations, Procurement Obligations and Direct and
and Indirect Awards to Business Firms/charts  215, 216

Trend, fiscal year 1970-74/charts  147, 149, 150
TRRA contract  4415, 4440
TRW Systems, Inc./contract awarded  3714
Turbine engine development  656
Two-segment landing approach  4221
U.S. Geographical Distribution of NASA Prime Contract
Awards fiscal year 1961-74/chart  195, 196, 233-236
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Contracting and procurement—Continued
U.S. Geographical Distribution of X ASA Procurements/ Page
chart   193-201

Ultraviolet telescope  179
USB studies  4478
Viking Lander System integration  170
White light coronagraph 
Windmill energy prograni studies  

180
3172

Controlled thermonuclear fusion  1765-1767
Controlled Thermonuclear Research (CTR) division, ERDA__ 1765
Convair CV-990 aircraft:

Airborne Science Programs/ASSESS 2210
ESRO/NASA joint use  2233
GATE investigative support  258, 879, 890 893

Conventional Takeoff and Landing aircraft (See CTOL
aircraft)

Cooperative Educational Program MAF 2817, 2818
Cooperative Meteorological Rocket Network (CMRN) :

DOD/ERDA/NASA cooperation  943
COPAMS (See Computerized Air Pollution Monitoring
Network)

COPE (See Carbon Monoxide Pollution Experiment)
Copernican period (Lunar history)  3740
Copernicus (See OA° 3)
Copper   555, 556
Copps, Stephen L.:

Prepared statement  3157-3164
Systems Analysis Division:

• Energy resources assessment  3159-3161
Hazardous waste disposal in space  3162, 3163
Objectives   3157, 3158

CORE (Common Operations Research Equipment) (See
Spacelab)

Corinthian Canal, Greece  439
Corn Blight Watch Experiment  29, 30
Coronagraph   180
Corps of Engineers ( COE ) :

Cooperation with Agriculture Dept./DOC/DOI/NOAA/
NASA Energy:
Energy facility site selection  3957

Cooperation with EPA/NASA :
Lake pollution model  3901, 3902

Cooperation with EPA/NO...kA :
Coastal zone management  794

( 'ooperation with NASA:
Environmental data collection/distribution  760, 3965
Slidell facility utilization  3809

Cooperation with Texas Water Development Board:
Water treatment  3809

Dam inspection  3954
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Corps of Engineers (COE )—Continued
DOI/NOAA/NASA cooperation: Page

Data Collection Platform  1024
Foster Joseph Sayers Dam  3820
LANDSAT data collection system  760
LANDSAT 1 data utilization  706, 707,794
NASA cooperation:

Data Collection Platform  1024
SEASAT applications  1523

Corpus Christi, Tex. tracking station:
Station closure  3336

Cortright, Dr. Edgar M.:
Biography   68, 69
General testimony:

Aeronautical research and technology program, OAST:
Duplication of effort  4159, 4160

Aircraft composite structures:
Costs   1668

Aircraft energy conservation, OAST:
Aeronautical techniques
Air traffic control effect 
Automobile applications
Composite materials use
Drag reduction
Fuel savings
Fuel/engine alternatives
General aviation applications 
Landing systems 
Significance/methodology/progress
Sneed/weight reduction 
Timetable/noise reduction tradeoff

Langley Research Center (LaRC) :
Aeronautical research and technology efforts_ 4154, 4155
Civilian applications efforts  4155, 4156
Facilities/activities overview  1665-1672
Morale   4158
Problems   4154
Program emphasis  4154
Recruitment/salary freeze/minority employment_ 4156,

4157, 4162
Research facilities  4158
Rising operational/travel/C of F costs  4157, 4158
Wallops Station use  1672

LaRC transonic pressure tunnel:
Scale  1669

Long Duration exposure Facility (LDEF) :
Mission operation  1670, 1671

Mars (planet) :
"Riverbeds"   1660, 1661

Natural petroleum consumption figures:
Future   1682

  75,76
78

  1681
75

  74,75
  76,77

76
77
75

72, 74
74
78
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Cortright, Dr. Edgar M.—Continued
Reynolds number: 'Page

Definition  1669
Subsonic/supersonic transports:

Budget request  1669
Comparison/LaRC involvement  1668, 1669

Prepared statements  69-72,4141-4153
Aircraft energy conservation, OAST  69-72

Advanced technology transports  70,71
Further advancements  71
Objectives/significance  69, 70
Present fleet efficiency improvement  70

Langley Research Center (LaRC)  4141-4153
Changing programs  4142 1144
Institutional support  4149-4151
New initiatives  4144-4146
Personnel   4146-4149
Research facilities  4151-4153

COSMIC (See Computer Software and Management Informa-
tion Center)

Cosmic energy, HEAO research  2654, 2659, 2667
"Cosmochemistry of the Moon and Planets" conference,

U.S.S.R./U.S   1309
Cosmonauts   99, 1952-1957
CO2 laser receiver:

Spacecraft applications  3273, 3274, 3276
CPI (See Consumer Price Index)
CPL (See Certified Production Line)
CPM (See Critical Path Method)
CPR (See Cloud Physics Radiometer)
Crab Nebula (pulsar) 
Crawler Transporter Launch Support System
Critical Path Method (CPM) 
Crop management 
Crosley Window Co  3439

' 
Cry() Anchor  3815
ryogenic liquid propellants 1746

(irystal Activation Experiment  1948, 1974
Crystallography   567, 569, 1114, 1115, 1125, 1126, 1978, 1979
Crystals:

ASTP experiments  1948, 1974, 1978, 1979, 2528
Space processing feasibility study  567, 569, 1125, 1126

CSC (See Civil Service Commission)
CSM (Command and Service Module) (See Apollo-Soyuz Test
Project CSM-111 CSM-119)

CSM-111 :
Rockwell International Corp./NASA :

Modifications   2447
CSM-119 :

KSC spacecraft modifications  2447
CTOL aircraft  4467, 4469

1140, 2651, 2653
  4090

3818
404-416,427, 428,463
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CTR (See Controlled Thermonuclear Research (CRT) divi-
sion, ERDA)

CTS (Communications Technology Satellites) (CAS-C) : Page
Antenna evaluation 1738
Canada/U.S. cooperation 

564, 981, 991, 996, 1736,
Multistage depressed collector testing 

1739,
3272,

240,
4059
3274

Capabilities  564,1738
Future plans 996
Launch schedule 564
LeRC achievements/role 1736,1776
Program review/status  981, 991-996,1739-1741
Users experiments  982, 998-1000, 1740, 1741

CTS-A:
Canada/U.S. cooperation  3964
Significance   3963, 3964
Wideband broadcast  3872

"Current Status of General Aviation Technology", text___ 4654-4672
Curtin, Maj. Gen. Robert H.:

General testimony:
Construction of facilities:

Aeronautical R. & D. facilities  3534
Budget request  3523-3525, 3530
Composite model/metal finishing shops,
LaRC   3527, 3528

Cost overruns  3541
Cost variance authority  3579-3582, 3584-3586
Costs escalation/growth contingencies  3524, 3525
Hypergolic checkout and refurbishment facilities_ 3544
Lunar Sample Curatorial Facility, JSC  3526, 3527
Orbiter approach/landing test facility, FRC,
Palmdale   3528, 3529, 3534, 3535

Orbiter increment rationale  3527, 3528
Propulsion system laboratory, LeRC  3534, 3535
Schedule slippage  3543
Shuttle/carrier aircraft mating facility, Palm-
dale  3530-3532

Space shuttle facilities  3524
Spending modifications  3523
Titan III facility  3542, 3544
Vibration and acoustic test facility, JSC  3529
Wallops Space Center  3537
Wind tunnels/costs  3532, 3533, 3538

Facility utilization  3535, 3536
Kennedy Space Center (KSC) :

Visitor count/revenues  3582
Lunar Sample Curatorial Facility, JSC:

Alternate locations  3526, 3527
Necessity   3537
Security/international cooperation   3538, 3539
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Curtin, Maj. Gen. Robert IL—Continued
General testimony—Continued

Space shuttle: Page

Spinoffs   3540
Technology transfer:

Evidence of success  3540
Transonic wind tunnel:

AF construction cooperation 3542
Purpose/significance/cost  3536,3537

Information requested by:
Milford, Hon. Dale:

Aeronautical R. & D. facilities construction  3534
Transonic wind tunnel  3542,3543

Symington, Hon. James W.:
Lunar Sample Curatorial Facility, International
support   3539

Information submitted:
Construction of facilities:

Wind tunnel costs 3533
Letter from: 

Knutson, Laurin A.:
DOD review of NASA projects  4754-4756

Letters to:
Glover, Col. A.G. :

AF/NASA coordination review  4738-4747
Knutson, Laurin A.:

NASA review of DOD projects  4748-4753
Prepared statements  3494-3522,4732-4756

Annual NASA/DOD facilities coordination, fiscal
year 1976  4732-4756
AF/NASA coordination review  4733,4738-4747
Coordination categories  4733,4737
DOD review of NASA projects____4734,4735,4754 4756
NASA review of DOD projects e

Construction of facilities  3474-3522
Ames Research Center  3497,3498
Budget request  3494-3497
FRC/Palmdale   3506-3509
Johnson Space Center  3498,3509-3512
Kennedy Space Center  3500-3506
Langley Research Center  3498-3500
Non-shuttle projects  3495-3499
Rehabilitation and modification projects  3513-3515
Space shuttle projects  3519-3521

CV-990 (See Convair CV-990 aircraft)
CVT (Concept Verification Testing) (See Spacelab)
C. W. Hatcher, Inc.  3827
Cydonia (Mars landing site)  1238,1664
Cygnus X-1 (constellation)  696,1141
CZCS (See Coastal Zone Color Scanner)
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District of Columbia (See Washington, D.C.)
DAD (See Dual Air Density mission) ?age
Dakar, Senegal  879, 893
Dam Safety Act (See National Dam Safety Program)
Daniels, Richard L.:

General testimony:
Centaur launch vehicle:

Budget increase/justification  1506
HEAO program:

Budget status  1497
Helios solar probe:

Germany/U.S. cost sharing  1474
Pioneer Venus mission:

Cost estimate  1495
Darmstadt, West Germany:

ESRO operation center  2629
Data acquisition and analysis (see also Applications Airborne

Facility; Atmospheric and Oceanographic Information Proc-
essing System; Data Collection Platform; Data Collection
System; Data Management program; Data Systems Test;
Digital Preprocessing System; 6irect Readout Ground Sta-
tion; and Hadainard transform technique)  701,

704, 1074, 1075, 3217, 32.18
Data analysis program, OSS  1255
Data Collection Platform (DCP) :

COE/DOI/NOAA/NASA cooperation  1024
Features  552, 553
LANDSAT utilization  395
Plans   1024, 1025
Users/specification   553, 3808

Data Collection Systems (DCS)  395,480
Data management program:

Activities/objectives/responsibility   1032-1035
Funding fiscal year 1975—fiscal year 1976  1035

Data Systems Tests (DST) , GARP  258, 893, 895, 900
David, Leonard W.:

Biography   3692, 3693
Information submitted by:

Brownell, Thomas It:
"Outlook for Space":

Text   3752-3761
Prepared statement  3702-3719

Federation of Americans Supporting Science and
Technology (FASST)  3702-3719

Challenge   3707, 3708
International cooperation  3713-3715
Introduction/conclusion   3702, 3703, 3718, 3719
The military in space  3716-3717
NASA's role  3704-3706
Space benefits    3709-3712
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Davis, Rick:
General testimony:

AMPS programs: Page

Bow shock experiment 1577
Funding level 1579
History/current status 1578,1579
Launch target date 1579
Noctilucent clouds experiment 1577
Ozone layer experiments 1578
Purpose/description  1575,1576

Applications Explorer program:
Objectives/plans  1580-1582

Heat Capacity Mapping Mission (HCMM) :
AMPS/ERTS comparison 1582
Objectives  1581

Martin Marietta Corp.:
AMPS studies  ' 1574-1579
Applications Explorer program activities____ 1580-1582
Planetary programs  1583-1586

Snowfield run-off measurements:
Current studies 1582

Solar exploration: 
Payload budget expectations, 1976-1982  1587

Space probes:
Benefits   1586
Operations  1583-1585
Vehicle designs  1585,1586

Davison, Elmer H.:
General testimony:

Electric propulsion technology:
Development status/problems  1756,1758
Electric thruster applications/nuclear rocket
comparison   1757

Funding level  1759,1760
Lewis Research Center role  1756-1760
Work facility 1759

DBS (See Direct Broadcast Satellites) 
DC-8 aircraft  4221,4245
DC-9 aircraft  4110,4219,4236,4244,4245,4609
1)C-10 aircraft  1787,4576,4577,4591
DCP (See Data Collection Platform; Data Collection
Program)

DCS ( See Data collection system)
DCTV (See Digital color television display)
DDT&E (Design, Development, Test and Engineering pro-
()Tam) (See Space shuttle)z,

De Meritte, Fred J.:
Prepared statement  3236-3292

Space research and technology program, OAST  3236-3292
Goals/applications  3236,3237,3292
Information systems 3252-3256,3268-3276
Navigation and control systems  3249-3252
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De Meritte, Fred J.—Continued
Prepared statement—Continued

Space research and technology program,
OAST—Continued 'Page
Outer planet missions  3261-3264
Payload structures/materials  3280-3288
Power systems  3243-3248,3264-3267
Propulsion systems  3238-3243
Sensors/instruments/supporting electronics_ 3256-3261,

3276-3280
Shuttle technology payloads  3289-3291

Dean, William E.:
General testimony:

Rockwell International space shuttle program:
External tank  2281-2284
Integrated vehicle analysis,  2275-2278
KSC projects  2287-2289
Main engine  2278-2281
Payloads   2289-2294
Program content reductions/schedule adjust-
ments   2275

Solid rocket booster/solid rocket motor  2284-2287
Spacelab scheduling  2292

Solid rocket booster/solid rocket motor:
"Wobble" control  2286,2287

Dedicated cargo aircraft  4489-4491,4516
Deedy, William:

"Outlook for Space", text  3752-3761
Deep Space Network (DSN) :

Description
Functions/chart
  1524,1525

3358,3359
Helios solar probe support  3369,3371
JPL operation  1515
Mariner 10 support  3365-3369
Mariner Jupiter/Saturn '77 support  3374-3376
Parabolic antenna  1524
Pionner 6-11 support  3360-3365
Pioneer Venus support  3376-3378
Radio science experiments  3371
Technology advancement    1524
Tracking stations  3358,3360
Viking support  3373,3374

Defense Contract Administration Service  1846,1916
Defense Contract Audit Agency  4008
Defense, Department of (DOD) (see also Aeronautics and

Astronautics Coordinating Board (AACB) , DOD/NASA;
Air Force, Department of; Army, Department of; Navy,
Department of) :
Aeronautical R. & I).:

Current status  4124
Budget request, fiscal year 1976  4583
Coal extraction study  3864
Communication satellite intersystem interference analysis_ 1003
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Defense, Department of (DOD) -Continued
Construction of facilities: Page

Facility projects, fiscal year 1976/cost estimate  4734,
4748-4753

Cooperation with DOC/DOI/DOT/EPA/ERDA/
NOAA/NSF/NASA :
Oceanographic research  3962

Cooperation with DOC/NASA :
National Geodetic Satellite Program  1045

Cooperation with DOT/FAA/NASA:
Aeronautical research and technology program/fuel
conservation   4334

Cooperation with DOT/NASA :
Search and rescue program  1026

Cooperation with ERDA/NASA :
CMRN  943

Cooperation with FAA/NASA :
"Outlook for Aeronautics" study  4120-4122, 4134, 4169

Cooperation with FAA/NOAA/NASA :
Turbulence studies  4280, 4317

Cooperation with NASA:
Aeronautics ___ 4117, 4124, 4180, 4181, 4195, 4199,4206, 4207
Aeronautics and Astronautics Coordinating Board
(AACB)   4133, 4159, 4733
eropropulsion Systems Test Facility  4167

ETR utilization   2471
Facilities coordination   4168,4733-4756
Facilities Panel   3543
GEOS-C tracking   1049
High Reynolds number facilities  3537, 4167, 4168
IUS/funding   3574, 4051
Joint Aeronautical Research and Development
Study   4167, 4168, 4453, 4683, 46134

MAF utilization   2501
Meteorological satellite use  352
Orbiter/payload accommodations   3604, 4057
Polar Orbiting Operational Meteorological Satellite
program  3595

Product certification standards  3785, 3796
Scout launch vehicle  1321, 1613
Shock and Vibration Information Center (SVIC ) ____ 3919
Space shuttle:

Facility studies   4056
Payload considerations   4053
Program integration   1866
Support activities   1801,

1802, 1824, 1826, 1935-1937, 3595, 4072
STOL aircraft   118, 119
STS   1866, 1867, 2000, 2002, 2161
Technology working groups  3186, 3187
Titan III solid rocket motor facility use  3597

11/



60

Defense, Department of ( DOD) —Continued Page

Tracking network use  3334
Transonic Research Tunnel ( TRT ) ___ 4152, 4153, 4167, 4168
Vandenberg AFB use  3595

Cooperation with NOAA/NASA :
GEOS-C operational support  1049, 1050
Meteorological satellite use  352

IUS implementation  2702
Joint committees and boards with NASA  3593, 3594
Joint working group, DOD/NASA  3593-3597, 3601-3604
LACATE participation  832
Nuclear waste disposal studies  3163
SEASAT User Committee  1522

Defense Meteorological Satellite 1159
DeHavilland Corp., England: 

Learjet's competition   4712
Delaware Bay, Del  794, 796, 3954
Delta launch vehicle:

Computer design and test  1332
Contract ing  170, 171
Description   1322, 1323, 1341
Goddard management   682, 685, 686
LAGEOS utilization  2713
Lunar Polar Orbiter applications  1310
McDonnell Douglas Corp./NASA cooperation  170, 171
Program review  1327-1331
Utilization   991,994, 996, 2455

Delta Project Review Committee 1329
Delta 3914 launch vehicle: 

Contract  1331
Denmark   2662
Denver, Colo.   1540, 1656. 1667, 3799, 4651
Department of Agriculture (See Agriculture, Department of)
Department of the Air Force (See Air Force, Department of)
Department of Commerce (See Commerce, Department of) •
Department of Defense (See Defense, Department of)
Department of Health. Education, and Welfare (See Health,
Education, and Welfare, Department of)

Department of Housing and Urban Development (See Housing
and Urban Development, Department of)

Department of Housing and Urban Development, Space Science
Veterans and Certain Other Independent Agencies Appropri-
ations Act of 1975 (Public Law 93-414)  4092

Department of the Interior (See Interior, Department of)
Department of the Air Force (See Air Force, Department of)
Department of the Army (See Army, Department of)
Department of the Navy (See Navy, Department of)
Department of Transportation (See Transportation, Depart-
ment of)

Deployable solar array (DSA)  992
Desert   694
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Design, Development, Testing and Evaluation (D.D.T. & E.)
(See Space shuttle)

Design Reference Missions (DRM) (See Spacelab)
Development, test and mission operations (DTM) , OMSF : Page

Activities review   2832-2834
Budget comparison, fiscal years 1973, 1974, 1975, 1976/
chart  2829, 2831, 2832, 3669, 4050, 4051, 4058

Budget request, fiscal year 1976/distribution/charts  2067-
2098, 2111, 2122-2126, 2141, 2143, 2148, 2442, 2829-2833

Center operations   1811, 1812, 2082-2087, 2146, 4050, 4051
Contractor manpower comparison/chart  2829, 2831-2833
Data systems and flight operations/chart  2832, 2833
Management/contractors/charts   2103, 2104,2111, 2112
Operations support  1812, 2097, 2832, 2833, 4051
R. & P.M. center funding/chart  4099
Research and test operations/chart 2832, 2833
Space shuttle program support  2832, 2834

DFBW (See Digital fly-by-wire system)
DHC-6 Twin Otter aircraft  4479, 4480
Differential Maneuvering Simulator (DMS )  4411,

4422, 4423, 4436, 4447
Digicon   1169, 1170, 1214
Digital color television display (DCTV)  3795
Digital fly-by-wire (DFBW) system:

Development status  4108
FRC flight tests  4108
Fuel conservation applications  4332, 4333
In-flight data management and processing tests__ 3224, 3225, 3228

Digital Preprocessing System (DPPS) (See Goddard Space
Flight Center)

Direct Broadcast Satellites (DBS)  1741, 1782
Direct Readout Ground Station (DRGS)  893
Disaster forecasting  255, 479, 480, 1777-1782
Disaster Relief Act of 1970  1779, 1780
Disaster Warning System (DWS) :

NOAA/NASA cooperation  1777-1782
Distrigas Corp.  3814
DM (Docking Module) (See Apollo-Soyuz Test Project)
DMS (See Differential Maneuvering Simulator)
DOC (See Commerce, Department of)
DOD (See Defense, Department of)
DOI (See Interior, Department of)
Dome East Corp  3819
Doppler system  4278, 4279, 4281, 4299,4314, 4315, 4325
Dorchester County, Maryland  805
DOT (See Transportation, Department of)
Douglass, Howard:

General testimony:
Advanced technology:

Engine development    1753
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Douglass, Howard—Continued
General testimony—Continued
Advanced technology—Continued 'Page

Lewis Research Center role  1746-1754
Liquid hydrogen propulsion engines  1746, 1747
Solar energy for hydrogen production  1754
Space tug propulsion system  1747-1753

Space tug:
Air Force participation  1753
Propulsion system  1750-1752, 1754
Rocketdyne/Pratt & Whitney contracts  1754
System integration  1753

Downey, Calif  202, 1912, 3519, 4080
Downey, James A., III:

Prepared statement  2743-2749
Large Space Telescope (LST)  2743-2749

Background/overview/status  2744-2747
Description/illustration   2748, 2749
Responsibility/personnel   2747-2749

Downing, Hon. Thomas N.:
Comments:

Aeronautical R. & D. significance  3536
Langley Research Center (LaRC) :

Congressional visit  78
Inquiries:

Construction of facilities:
Wallops Space Center  3537

Lunar Sample Curatorial Facility, JSC :
Necessity   3537

Transonic wind tunnel:
Purpose/significance/cost   3536, 3537

DPPS (Digital Preprocessing System) (See Goddard Space
Flight Center)

Drag reduction   3868, 3911, 4330, 4331, 4504, 4505
DRGS (See Direct Readout Ground Station)
DRM (Design Reference Missions) (See Spacelab)
DSA (See Deployable solar array)
DSN (See Deep Space Network)
DST (See Data Systems Tests)
DTMO (See Development, test, and mission operations)
Dual Air Density (DAD) mission  1182
Duncan Electric Co  3442, 3458
Dupont (de Nemours (E. I.) and Co.)  3612
Dusseldorf, West Germany 2214
DWS (See Disaster Warning System) 

E.R. & D. (See Energy Research and Development)
Earth and Ocean Dynamics Applications Program (EODAP) ,
OA:
DOC/DOI/NSF/NASA cooperation 
Funding  

254
578
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If

Earth and Ocean Dynamics Applications Program (EODAP) ,
OA—Continued rage

GEOS-C contribution  250
Program objectives  247,248
SEASAT-A contribution  250, 251
Skylab contribution  248, 249

Earth and Ocean Physics Applications Program (EOPAP) ,
OA:
AAFE support  869-872
Applications Systems Analysis/user studies  124
ASTP experiments  1069, 1070
Data acquisition and analysis/funding  1074, 1075
GEOS-C   250, 1047-1050
LAGEOS  971, 1051-1054
Laser augmentation/utilization  3280, 3404
Laser tracking system development  972
Objectives   971-973, 1039-1046
Ocean dynamics  1040, 1041
SEASAT-A   971, 1055-1063
Skylab utilization  1071-1073
Tectonic plate motion study  1041, 1044, 1064-1068

Earth Energy budget:
Description   1636, 1637

Earth observations aircraft program, OA  3897
Earth Observatory Satellites (Se EOS)
Earth Radiation Budget (ERB) experiment  867, 900, 947
Earth Resources Airplane Program (ERAP) :

Applications  3871
Earth Resources Experiment Package (EREP) :

Applications   3953
Data acquisition and analysis/utilization  745, 748, 802-806
ERSP support    764-769, 802-806
Instrumentation   802-805, 1071-1073
Land management applications  3809
Pollution monitoring  3896, 3897
Skylab investigations  2847, 2848
Snowcover research  764-769
USGS/NAS...4 :

Data utilization  3897
Earth Resources Laboratory (ERL)  2840
Earth resources program:

Applications Airborne Facility  2844, 2845
Application Systems Verification Test:

Environmental Information system/chart__ 2843,2844. 2845
LACIE   2840-2842
National Resources Information System  2841, 2843

Contract award  180
Earth Resources Experiment Package (EREP) investiga-

tions ( Skylab)  2847, 2848
Responsibilities/roles   2836
Shuttle experiment definition/studies  2844, 2848
Supporting Research and Technology (S.R. & T.)  2840

55-777-75 5
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Page

Earth Resource Program Office (ERPO)    2836
"Earth Resources Survey Benefit-Cost Study":

Booz-Allen/Earth Satellite Corp./NASA cooperation_ _ _ _ 363
Econ. Inc./NASA cooperation  363
Text   447-496

Earth Resources Survey in a System Context, report  443-445.
Earth Resources Survey Operational System (ERSOS)
study  48

Earth resources survey program (ERSP) , OSS (see also
Earth Resources Experiment Package; LANDSAT; LAND-
SAT-C ; LANDSAT 1; LANDSAT 2; Sti-ip mining; Water
resources management) :
.AAFE support    861, 862.
Applications Systems Verification Test  561, 807-809
Budget request/justification  577, 578
Cost benefit study  573.
Current status/history  559-563, 724, 725
Data acquisition and analysis____ 547-559, 561, 562, 734, 745, 748
The Economic Value of Remote Sensing of Earth

Resources From Space: An ERTS Overview and the
Value of Continuity of Service  365  445

EREP contributions  745, 748, 802-806
ICEWARN   80
Imagery applications  549, 550, 3399, 3400
LACIE   727, 734, 808.
Land use and mapping  754-760
LANDSAT utilization  738, 740, 742, 769-773, 775-785, 795
Marine resource studies  794-800.
Mineral and energy studies  775-785.
Range management applications  735 .
Remote sensing/chart  549, 551, 725-727, 734-
Screwvvorm eradication program  735, 738
Significance/justification   547-559
Snowcover research  764-769
Soil mapping  742, 744, 745, 748
Supporting research and technology  810-813
Third Earth Resources Technology Satellite Symposium/

results   725.727
Water quality studies  769-773

Earth Resources Survey (ERS) satellite systems:
Agricultural benefits/table  463-465
Benefit-cost study, text  447-496
Cost estimates, fiscal year 1975-86/table  490-493
Disaster warning applications/table.  479,480
Environmental management/table  473-475, 483,484
Forestry benefits  469-471
Geological and minerals resource management benefits_.  475-478
International applications  484, 485
Land management benefits  471-473
Marine resources management benefits  478,479
Non-economic benefits  480-484
Range management benefits/table  468,469
Water resources management benefits/table  466 468
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Earth Resources Technology Satellite (ERTS) (See LAND-
SAT) Page

Earth Satellite Corp  3801
Cooperation with Booz-Allen/NASA :

'Earth Resources Survey Benefit-Cost Study"___363, 449, 455
Earth 2020  619-621
Earthquakes (see also Tectonic plate studies)  1041-1044,

1064-1068, 3960
Earthsat-Booz-Allen Report on Water Management  419,420
EASCON (See Electronics and Aerospace Systems Conference)
Eastern Ohio Research and Development Center  852
Eastern Test Range (ETR) Patrick AFB, Fla  996,

1330, 1334,2077, 2078, 2455, 2456, 2471, 2472. 4053
Eastman Kodak Co  3782
Easton, Md  965
EBF (See Externally Blown Flap)
ECAS (See Energy Conversion Alternatives Study)
Echo Cardioscope  3444, 3445
Econ, Inc.:

Cooperation with Battelle Memorial Institute/Ocean Data
Systems, Inc./Ocean Routes, Inc./NASA :
SEASAT—A economic benefits study  1061

Cooperation with NASA:
"Earth Resources Survey Cost-Benefit Study"  363

ECS (See Environmental Control System)
Ecuador   948, 3429
"The Economic Value of Remote Sensing of Earth Resources
From Space: An ERTS Overview and the Value of Conti-
nuity of Service:
ECON/NASA cooperation  363
Text   365-445

Edwards AFB, Calif  1515,
1865, 1916, 1934, 1935, 2872, 3600, 4044, 4054, 4056

EEO (See Equal Employment Opportunity)
"The Effects of Stratospheric Pollution by Aircraft"  4232
EGRET (See Energetic Gamma Ray Explorer Telescope)
Elk, Malt:

General testimony:
Main Engine:

Rockwell International test schedule  2411, 2412
ELDO (See European Launcher Development Organization)
Electric nuclear power industry

ERDA projections  3162
Electric Power Research Institute (EPRI) :

Cooperation with NASA:
Electrical power plant availability  3102, 3111
Energy R. & D  3164
Oil/nuclear heat sources  3119

Electric thruster  1756-1758
Electric vehicle battery research  1787
Electrically Scanning Microwave Radiometer (ESMR) :

Nimbus 5 utilization/illustrations  888-892
Electro-optical computer  3268, 3269, 3271
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Electrode technology
"Biomedical Electrode Technology (Theory and Practice) " Page

3479
International Biomedical Electrode Conference  3478-3481

Electrodynamic Explorer  1160, 1161, 1205
Electrolysis:

• Hydrogen production  3882
Electron microscopy 3252
Electronics   3251-3225562
Electronics and Aerospace Systems Conference (EASCON) __ 3699,

3700
Electrophoresis   569,

814, 874, 1115, 1116, 1976-1978, 2525, 2528, 2529, 4048
ELT ( See Emergency location transmitters)
Ely, Nev  3383
Emergency location transmitters (ELT)  1026
Emerson Electric Co 3820

Emhiserand   1783

Emission control: 
EPA standards  3799
Technology transfer  3795

Emission control studies:
Aircraft applications  2524-2527, 3867
Airline recommendations  4764, 4768, 4769
Automobile hydrogen-injection engine  3868

CARD Policy Study recommendation  3902, 3903
"The Effects of Stratospheric Pollution by Aircraft"  4232, 4250

Emissions and fuel comparison/chart  3136
Emissions and fuel comsumption prediction/chart  3137

EPA/NASA cooperation  4116, 4117, 4230

Exhaust effects/reduction  4228, 4229, 4249-4255

Experimental Clean Combustor technology program/
chart  4176, 4191, 4204, 4229-4231, 4240, 4250-4252

FAA/NASA cooperation:
Aircraft engine exhaust  4231, 4251, 4621, 4645

General aviation  4179, 4621, 4645, 4669

Global Air Sampling Program (GASP)  4176, 4191

Joint NASA/FAA/Industry program  4375

NASA role  3903, 3904

NASA studies 
V  4117,

4175, 4176, 4191, 4203, 4204, 4374-4376, 4388, 4389

Nitric oxide formation 4229, 4230, 4232, 4250, 4251
NOAA/NASA cooperation  4255
NWS/NASA cooperation  4255

Quiet Engine Program  4176, 4191
Reciprocating engine reduction  4231
Remotely Piloted Vehicles (RPV)  4176, 4191
SCAR testing  4498-4500

Stack gas emission control/wastewater purification__ _ 3142, 3143
4251Staged/premix configuration 
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Enders, John H.:
General testimony:

Aviation safety research and technology program,
OAST:
Aircraft fire technology/materials/fuel addi- rage

tives   43194323
Human error research -  4324
International/interagency cooperation  4310,

4322,4323
Justification/safety problems/goals  4268-4270,

4293,4309-4312

Energy conversion technology:
DOT/NSF/NASA cooperation  3865

Energy Recognition Act of 1974  2723
Energy Research and Development (E. R. & D.) (see also
Ocean Thermal Energy Conversion program: Solar energy
research) :
Advanced Energy Systems  3203-3215
Advanced integrated utility system  3101,3109,3110
Advanced power generation technology  3889
Advanced propulsion/materials  3888
Aerospace technology transfer  3157-3159

• Terminal area safety research:
Clear air turbulence research/budget restraints__ 4325,

4326
Runway control 4317-4319
Wake vortex research  4312 4316,4324
Wind shear, turbulence and fog research__ 4316,4317

Prepared statement  4268-4308
Aviation safety research and technology program,

• OAST   4268-4308
Aircraft fire technology 4285-4290,4305-4308
Research coordination and planning  4270-4272

• Safety consultation and assistance  4272
Safety-related research  4290-4292
Terminal areas  4273-4284,4294 4304

Terminal area safety research  4273-4284,4294-4304
Human error research  4274,4275
Runway control  4283,4284,4303,4304
Terminal area operations research  4273,4274,4294
Wake vortex research  4276-4279,4295-4300
Wind shear, turbulence and fog research__ 4280-4283,

4301,4302
Energetic Gamma Ray Explorer Telescope (EGRET)._ 1147-1149
Energy conservation (see also Fuel conservation)  656,

3883,3884,4171
Energy Conservation and Reduction Program (See Head-

quarters, NASA, Washington, D.C.)
Energy Conservation Alternatives Study (ECAS) :

DOI/ERDA/NSF/NASA cooperation  1771,
1774,3100,3107,3119,3880,3881
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Energy Research and Develqpment (E. R. & D.) -Continued
Agriculture Department/COE/DOC/DOI/NOAA/ Page,

NASA cooperation  3957

,. _Alternate sources/financial feasibility  128

Budget request, fiscal year 1975-76  133, 3297

Chemical energy conversion/storage  3888
DOI/DOT/ERDA/NASA cooperation  3115
DOVERDA/NASA cooperation  3881
DOI/ERDA/NSF/NASA cooperation:

ECAS   3100, 3107
DOT/NASA cooperation  1771

Coal extraction  82, 116, 3120
DOT/NSF/NASA cooperation:

ECAS   3880, 3881
Energy from space/solar array  1784-1785
Energy Recognition Act of 1974  2723
EPA/NASA cooperation  1771
EPRI/NA S A cooperation  3164

Electrical power plant availability  3102, 3111
Oil/nuclear heat sources  3119

ERDA/NASA cooperation  1771, 3163, 3164
Coal ex-traction/use  82
Geothermal energy  3099, 3105, 3106
Joint funding efforts  132, 133
Wind energy  3100, 3108

Fuel cell technology  1786-1787, 3129, 3142
Funding, fiscal years 1974, 1975, 1976 1759, 1760, 3887
Geothermal research  116, 3116, 3165, 3166
High power laser systems  3889
Hydrogen Energy System Technology Program  3129
Hydrogen injection concept project  3101, 3108, 3109
Integrated Utility Systems Technology  3139-3144

• LeRC activity  1764-168, 1771, 1774, 1785, 1786, 4107
Microwave energy transmission  3101, 3110, 3171
NASA role  3157-3159, 3164, 3873-3890
Nickel-zinc batteries  1787, 1788
NSF/NASA cooperation  3164
Nuclear applications  3889, 3890

• Objectives   3886, 3887
Project list  3167-3168
Radioactive waste disposal in space  3162-3163

• Remote sensing  3154-3156, 3159-3161
Satellite Power Systems Technology  3150-3154
Sources/options  • 123, 124
Stack gas emission control/wastewater purification  3142, 3143
TAC information center  3461
Thermochemical energy conversion  3888, 3889
Water resources/hydroelectric applications  3160-3161
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Energy Research and Development Administration (ERDA)
(see also Controlled Thermonuclear Research (CTR) divi-
sion, ERDA) : Page

Automotive gas turbine technology  3167
Coal research/utilization  128
Cooperation with DOC/DOWDOI/DOT/EPA/NOAA/
NSF/NASA :
Oceanographic research  3962

Cooperation with DOD/NASA :
CMRN   943

Cooperation with DOI/DOT/NASA :
E.R. & D  3115

Cooperation with DOT/NASA:
Energy Conversion Alternatives Study (ECAS)  3881

Cooperation with DOT/NSF/NASA:
ECAS   3100, 2107

Cooperation with DOI/FEA/NSF/NASA :
E.R. & D  3115

Cooperation with HUD/NASA :
MIUS  124-126

Cooperation with LMSC :
Gas reactor powerplant  656, 657

Cooperation with NASA:
E.R. & D  82, 1171, 3163, 3164, 3581, 3582
Energy storage systems  3881
Fuel conservation aircraft technology  4214, 4355
Gas turbine system testing  " 3100, 3107, 3245
Geothermal Energy Program definition  3116
Hydrogen injection concept/future plans__ 3101, 3108, 3109

3927, 3942
124-126
  3121

3206
361, 879

3566
3100, 3107, 3108, 3167

Miniature blood analyzer 
MIUS  
National Program for Energy Storage
Nuclear energy research 
Project Airstream 
R. & P.M 
Solar array studies 
Solar Heating and Cooling Demonstration Program__ 2724,

2725, 3099, 3106
2724, 2725, 3099, 3106

Wind energy generator systems  3100, 3108
Electric/nuclear power industry projections  3162
Energy from space/solar array  3165, 3167, 3169-3170
Energy R. & D. coordination  3168
Energy Recognition Act of 1974  2723
Energy Youth Council, FAAST support  3699
Functions   2723
Geothermal energy program  3165-3166
Launch services reimbursement  1729
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Energy Research and Development Administration (ERDA)—
Continued
LeRC support 
NASA contract award 
National energy program 
Nuclear waste disposal studies 
OTEC sponsorship 
Plum Brook Station utilization 
Quality assurance specifications 
RTG development 
Solar heating/cooling program reevaluation
Windmill energy program 

Energy technology applications program 
Energy Youth Council

Page

1774
191, 192

3873
3163
674

4092
3796.
1245

  3165
3167, 3172

3638
3696, 3699

Engines (See Automotive turbine technology; Emission control
studies; Experimental Clean Combustor program; J-2 en-
gine; J-85 engine; JT3D aircraft engine; JT8-D aircraft
engine; Quiet Clean General Aviation Turbofan (QCGAT) ;
Quiet, Clean Short-haul Experimental Engine (QCSEE)
program; RB211 aircraft engine; Refan program; RL-10
engine; Rocket engines; Scramjet engine; Variable-cycle
engine technology)

Engine technology  4587-4588,4589
England (See Great Britain)
English, R. D.:

General testimony:
Scout launch vehicle:

Background/development/description   1611-1614
Performance capability  1616-1618
Users   1614
Information requested by:

Fuqua, Hon. Don  1620
Scout launch vehicle  1620

Environmental and Meso Scale Experiment (SESAME)  881
Environmental Control System (ECS) :

Gemini program    4076
Environmental modeling:

Air pollution  3867, 3899-3901
COE/EPA/NASA cooperation  3901, 3902
EPA /NASA cooperation  3900
Land pollution  3902
Meteorological satellite applications  3900
Purpose   3899
Water pollution  3901, 3902

Environmental Protection Agency (EPA) (see also National
Environmental Research Center) :
Automobile emission control standards  3869
Aircraft emission standards  3867, 4526
Coal desulfurization plant funding  3801
Cooperation with COE/NASA :

Lake pollution model  3901, 3902
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Environmental Protection Agency (EPA)—Continued
Cooperation with COE/NOAA : Pao

Coastal zone management  794
Cooperation with DOC/DOD/DOI/DOT/ERDA/
NOAA/NSF/NASA :
Oceanographic research  3962

Cooperation with DOT/FAA/NASA :
Noise reduction research  3903

Cooperation with DOT/HUD/NASA :
Pollution control  3902

Cooperation with DOT/NASA :
Surface propulsion systems  3120, 3121

Cooperation with NASA:
ACTS development  1121,1127-1129
Air pollution monitoring  357
Aircraft environmental factors  4133
Aircraft noise research  4116
Applications engineering  3448
Automotive gas turbine technology  3167
E.R. & D  1771
Emission control studies  4116,4117, 4230
Environmental data collection/distribution  3965
Environmental problems study  3905, 3906
Gas turbine technology  3912
Ground transportation research  3868, 3911
LANDSAT data utilization  773
Las Vegas pollution model  3900
Noise Research Programs Committee  4133
Optical radar applications  1595
Planning and Coordination Meetings  845
Pollution investigation  3884
Water quality research  773.882

Cooperation with NOAA/NASA :
Red Tide study  708,709
Water pollution research  359, 708, 709, 817, 818, 843

Cooperation with OIATU :
National Eutrophication Survey (NES)  3801

Environmental modeling  3900
Interagency Noise Research Programs Committee  4116
KSC support:

Power plant impact assessment  2457
Land use mapping/cost estimates  755
Needs survey for 1973  3807
Noise Effects Panel  4116
Noise Research Panel  4116
Pollution monitoring use  817, 818
Rubrene ozone detection sensor  3277, 3278
Vehicle emission standards  3799
Waste disposal facility construction/funding  572, 1121

Environmental technology (See Emission control studies)
Environmental research and technology (See Pollution)
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EODAP (See Earth and Ocean Dynamics Applications
Program)

EfOLF: I : Page
Communications applications  3964EOPOP (See Earth and Ocean Physics Applications Program)

EOPAP Shuttle Experiment Definition:
Program   972EOS (Earth Observatory Satellites) :
AAFE Experimentation instruments development  859EREP sensor development  803Payload installation  2292-2294Satellite development  811EPA (See Environmental Protection Agency)

EPRI (See Electric Power Research Institute)
Equal Employment Opportunity (EEO) program:

Civil Service Commission audits  4093Michoud Assembly Facility report  2815-2820
Personnel management evaluation  4027,4028R. & P.M. audits  4093ER (See Earth Resources Program)

ERAP (See Earth Resources Airplane Program)
Eratostheni an period (Lunar history)  3740ERB (See Earth Radiation Budget (ERB) experiment)
ERDA (See Energy Research and Development Administra-tion)
EREP (See Earth Resources Experiment Package)
ERL (See Earth Resources Laboratory EnvironmentalResearch Laboratory)
ERNO Raumfahrttechnik (VFW)  2289EROS Data Center, Sioux Falls, S. Dak  3711ERPO (See Earth Resources Program Office)
ERS See Earth Resources Survey satellite system)
ERSOS (See Earth Resources Survey Operational System study)ERP (See Earth resources survey program)
ERST (Earth Resources Technology Satellite) (See LANDSAT)
ERTS—B (See LANDSAT—B)
ERTS—C (See LANDSAT—C)
ERTS-1 (See LANDSAT-1)
ESA (See European Space Agency)
ESMR (See Electrically Scanning Microwave Radiometer)
ESRO (See European Space Research Organization)
ESSA-9 (meterological satellite)
ESTEC (See European Space Research and Technology Center)
ET (External Tank) (See Space shuttle)
ETR (See Eastern Test Range)
Europa (Jupiter moon)  1243,3745
Europe   1741,3767,3768
European Launcher Development Organization (ELDO)  2214
European Space Agency  2214European Space Research and Technology Center (ESTEC),

Noordwijik/Zev, Holland  2214,2289,2629
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European Space Research Organization (ESRO) : Page

Cooperation with Austria Spacelab  2212
Cooperation with Canada/United States :

ATS-6 L-band experiment  987
Cooperation with GFW/U.S. :

Heat pipe technology  3286, 3287.
Cooperation with United States:

AMPS payload  1456
Communications satellite experiments  983
Future plans  1570
GEOS/METEROSAT launch plans  1331
ISEE  690
Joint User Requirements Group/illustration  2210, 2211
LST studies  1176, 1435, 2747
Reimbursable launch services  2456
Spacelab   1803-1805, 2179, 2180, 2197-2200, 2488, 2503

Contractor selection  2683
Critical Design Review (CDR)  2627
Development orientation meetings  2616
Experimental objectives  2210
Future plans  2230
Initial development  2611-2616
International Agreement for Spacelab  2639
Joint Annual Program Review  2208
Joint Program Plan (JPP)  2639
Management relationships/chart  2644, 2645
Memorandum of Understanding  2639, 4049
MSFC technical assistance  2638, 2639
Payload planning/illustrations__ _ 1178, 1180, 2231, 2232
Preliminary Requirements Review  2616, 2617, 2641
Program Requirements Document (PRD)  2639
"Spacelab Payload Accommodation Handbook"  2641
Specifications/requirements development  2627
Systems Requirement Document (SRD)  2639

Spacelab large instrument pointing system  1453
Spacelab participation/development  2683, 4049
Spacelab/Space Shuttle design compatability  2210

Joint ESRO/NASA Spacelab Working Group  2210, 2232
Meteorological satellite development  351. 352
Organizational structure/charts  2629-2633
Spacelab:

Budget updating/illustration  2212, 2213
Contract considerations  2615, 2616
Contracting and procurement  2208
Description/illustrations
Design/development/production

Evans, Albert J.:
General testimony :

B-1 aircraft:
AF/NASA cooperation 

  2219-2229
9697, 9629

4450
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Evans, Albert J.—Continued
General testimony—Continued

Military aeronautics research and technology: 'Page

AF/Army/NASA relationship  4450-4452
Highly maneuverable aircraft technology pro-
gram (HiMAT)  4445-4447

Improved DOD/NASA interaction  4453
NASA role in current projects/required
approval   4454,4455

Navy/NASA cooperation/VTOL aircraft  4453
Remotely piloted research vehicle (RPRV)

utilization   4445,4447
Rotor systems research aircraft program  4440-

4442,4451
Tilt rotor research aircraft program  4439,
4440,4448-4451

Transonic aircraft technology program
(TACT)   4442-4445,4451,4452

Use of NASA facilities  4437,4438
Prepared statement  4410-4436

Military aeronautics research and technology  4410-4436
Charts/illustrations  4424 1436
DOD/NASA cooperation/facility sharing...__ 44__ 10-4413
Highly Maneuverable Aircraft Technology
(HiMAT) program  4420 4423

Rotor systems research aircraft program  4415-4417
Tilt rotor research aircraft (XV-15) program___ 4414,

4415
Transonic aircraft technology (TACT program__ 4418-

4420
Everglades   3808
EX SR 59 (Fire resistant material)  4287, 4306
EXAMETNET (See Experiment Inter-American Meterologi-

cal Rocket Network)
Executive Summary of Findings on the Climatic Impact Assess-
ment Program, DOT (study)  4527

Experimental Clean Combustor technology program  4176,
4191, 4204, 4229-4231, 4240,

Experimental Inter-American Meteorological Rocket
(EXAMETNET)  

4250, 4251, 4252

943, 945
Explorer project:

MSFC participation 2486
Explorer 42 (SAS—A) (Uhurn) 696, 697, 1144
Explorer 47 (IMP—H; IMP 7) 1137
Explorer 48 1148, 1196
Explorer 51 (AE—C; AE 3) 692,

693,1162,1163, 3345-3347
External Tank (ET) (See Space shuttle)

( Externally Blown Flap (EBF) 4474,4475, 4512, 4513
Extraterrestrial life 2053
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Extravehicular activity (EVA): Page
Orbital extravehicular suit  4040

Exxon Co  3813-3815
Exxon Production Research Co  3467

F-8 aircraft  70, 75, 1709, 1710, 3224, 3225, 3228, 4108
F-14 aircraft   4452
F-15 aircraft   4109, 4281, 4412, 4438, 4452, 4454, 4455
F-28 aircraft  4580, 4593
F-111 aircraft  1711, 3383, 4108
F-111A aircraft  4418,4419, 4442, 4443
F-100 (engine)  4454
F-101 (engine)  4454
FAA (See Federal Aviation Administration)
FAA/NASA Aeronautics Coordinating Committee  4116, 4133
Facilities (See Construction of facilities)
Facilities Panel  3543
Facility Planning and Design (F.P. & D.) (See Construction
of facilities)

Faint object spectrograph  1435
Fairbanks, Alaska  489, 3341, 3344
Fairchild Industries 240, 1560, 2305,2306, 2313, 2319-2322
Famont-Doherty Geophysical Observatory  1065
Far infrared spectrum  1023
FASST (See Federation of Americans Supporting Science and
Technology)

FCC (See Federal Communications Commission)
FCF (First Captive Flight) (See Space shuttle)
FDA (See Food and Drug Administration)
FEA (Federal Energy A(lministration) (See Energy Research
and Development Administration)

Feather River  416, 420
FEDD (See For Early Domestic Dissemination)
Federal Aviation Administration ( FAA) (see also Terminal

Configured Vehicle (TCV) program)
Airport R. & P  4762
Collision avoidance equipment evaluation  4407
Cooperation with AF/NASA :

QPOLT program  4470
Cooperation with AF/Navy/NASA :

Aircraft fuel conservation experiments  4338
Cooperation with Army/Navy/NASA :

Aircraft fuel conservation  4329
Cooperation with British Airways/Civil Aeronautics

Authority, V.K./NTSB/Pan American Air Ways/U.S.
Air Line Pilots Association/United Air Lines/NASA :

4275Aircraft accident research 
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,
Federal Aviation Administration (FAA) -Continued

Cooperation with Coast Guard/MARAD/NASA : Page

ATS 6  701,987
Communications satellite experiments  983

Cooperation with Coast Guard/MARAD/NOAA/NASA :
Disaster warning    3965

Cooperation with DOD/DOT/NASA :
Fuel conservation  4334

Cooperation with DOD/NASA :
"Outlook for Aeronautics", study__ 4120-4122, 4134, 4169

Cooperation with DOD/NOAA/NASA :
Turbulence studies  4280, 4317

Cooperation with DOT/EPA/NASA :
Noise reduction research  3903

Cooperation with DOT/NASA :
Air Traffic Control (ATC)  4273, 4763
Noise abatement program  4115
Wake vortex research  4278

Cooperation with GAMA :
General aviation research  4665

Cooperation with NASA:
Aeronautical R. & D  3385, 4762
Aviation safety  4392
Disaster warning  3965
Emission control studies  4231,

4251, 4397, 4621, 4645
Fire prevention technology  4286,

4287, 4289, 4320-4322
4334, 4338

4283, 4284, 4319
Fuel conservation 
Hydroplaning research

Federal Aviation Administration (FAA) :
Cooperation with NASA:

MLS  71, 3385
Noise abatement program  4115
Noise reduction research  3903,

4220-4222, 4245, 4246, 4256, 4258, 4261
"Research and Technology Program Coordinating

Committee"   4166, 4199
Structural design technology program  4108, 4109
Traffic management  3964
VLF area navigation systems  4373
Wake vortex research  4262,

4272, 4278, 4279, 4314, 4325, 4550
• Cooperation with NTSB/NASA :

Aircraft accident research  4270-4272, 3210
Cooperation with Royal Aircraft Establishment/NASA :

Fire prevention technology  4289, 4322, 4323
,

Microwave Landing System (MLS) • 4222, 4256, 4257, 4258
Noise reduction research  4217,

4220, 4244, 4258, 4266, 4761, 4762
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Federal Communications Commission (FCC) :
Cooperation with NASA: 'Page

Satellite orbital pacing analysis  1003,1004
Spacelab data utilization plans  966

Federal Council for Service and Technology:
Cooperation with NWS :

Meterological information user study  284
Interdepartmental Committee on Atmospheric Sciences  284

Federal Data Center:
Cooperation with NASA:

AEM-A data  954
Federal Electric Corp.:

Cooperation with NASA:
KSC support services  171

Federal Highway Administration (FHWA) :
Cooperation with NASA:

Bridge inspection methods  3913
Ground transportation research  3868,3911

Federal Railroad Administration (FRA) :
Cooperation with Association of American Railroads/
NASA:
Railroad safety  3914

Cooperation with NASA:
_Alternate engine cycles  3912
Ground transportation research  3868,3911
Railroad safety  3913,3914
Track-train dynamics  3447,3915

Railroad accident analysis  3909Federation of Americans Supporting Science and Technology
(FASS) :

Background/objectives/organization   3690-3751"Better Tomorrow Through Aeronautical and Space Tech-
nology" (film)  3699

Cooperation with ERDA :
Energy Youth Council  3699

Cooperation with National Student Lobby:
National Energy Youth Conference  3698,3699

National Aerospace Youth Conference 
33770000National Energy/Environment Conference 

"Outlook for Space" 1980-2000, text  3752-3761
Third Annual Young People's Conference  3699

Federation of Rocky Mountain States (FRMS)  1740-1742
Feldberg, Fred:

General testimony:
Deep Space Network (DSN) :

Funding  1530
Jet Propulsion Laboratory (JPL) :

Budget request, fiscal year 1976  1529
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Ferris, Glen:
General testimony:

Data processing/dissemination : Page
Budget -  704

FGGE (See First GARP Global Experiment)
FHWA (See Federal Highway Administration)
Fire protection and safety (see also FIRESCOPE project) :

Aircraft accident prevention technology  3918
Aircraft technology  4177,

4192, 4205, 4285-4290, 4305-4308, 4319-4323
FAA/NASA cooperation  4286, 4287, 4320, 4323
FAA/Royal Aircraft Establishment/NASA cooperation

4289, 4322, 4323
Firefighters Breathing System 3448, 3449, 3453, 3811
Fire resistant materials research  3914,

4287, 4288, 4306, 4307, 4320-4323
Ground transportation systems research  3869
GSFC support  3446
Railroad tank car protection  3913
Technology transfer  2458, 3446 3447 3811

Fire Resistant Materials Engineering (FIREMEN) :
FAA/NASA cooperation  4286, 4320

'Firefighters Breathing System  3448, 3449, 3453
FIREMEN (See Fire Resistant Materials Engineering)
FIRESCOPE project  753, 754
First Captive Flight (FCF) , (See Space shuttle)
First GARP Global Experiment (FGGE)  888, 890, 893-895
First Manned Orbital Flight (FMOF ) (See Space shuttle)
Fish and Wildlife Service :

Cooperation with DOC/DOI/Johns Hopkins University/
NMFS/NOAA/Office of Naval Research/NASA :
BESMEX 2056, 2058-2060

Merritt Island National Wildlife Refuge management____ 2480
Flat conductor cable 42-49, 3449, 3450
FLD (See Fraunhofer Line Discriminator)
Fletcher, Dr. James C.:

Biography  13, 14
General testimony:

Appropriations and budget:
Budget request, fiscal year 1976  83, 133
Constraint effects  83-85
New start priorities  126

Apollo-Soynz Test Project (ASTP) :
Necessity/significance  120, 121

ATS-F :
Backup satellite  27

Biomedical research and development:
. Funding/authority/data dissemination  119, 120

Earth resources survey program, OSS :
Cost sharing/international attitudes  34, 35

Enemy research and development:
Coal extraction  82

.41
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Page

40
36
37

85

129, 130

85
  14, 15

121, 122
charter  79-81

80

127
126.

119

131, 132

134

37

period__ 85, 86, 91
86
87

Energy research and development  89, 90
Launch summary, 1975  93
Significance/justification/plans   86, 87, 90
Space applications  88
Space science  88, 89
Space shuttle/ASTP  89

Flight Readiness Review  1793
Flight Research Center, Edwards, Calif.:

Activities review 

Fletcher, Dr. James C.—Continued
Energy research and development—Continued

LACIE project:
DOD utilization feasibility 
International acceptance 
USDA cost sharing 

Personnel :
EEO improvements 

Research and development:
NASA authority 

Space program:
National innovations goals 
Public benefits/spinoffs
Technology investment return 
Technology utilization/NASA
User agency reimbursement 

Space shuttle:
Ozone layer impact 
Technology reduction 

STOL aircraft:
Development status 

Stratospheric research program:
Ozone layer depletion 

Supersonic transport:
Development outlook 

Information requested by:
Goldwater, Hon. Barry M., Jr.:

LACIE project cost sharing 
Letters to:

Teague, Hon. Olin E.:
Budget request/operation plan  4034 4036
Plum Brook Station status  4004, 4005

Prepared statement  85-93
Space program  85-93

Aeronautics  87, 88
Budget history  92
Budget request, FY 1976/transition
Constraint effects 
EEO progress 

3649
Aerodynamic 'rest Range  3383, 3385
Aircraft research  1723, 4500
Budget request, fiscal year 1976  3528-3535, 3651
Contract approval limitations  153, 154

55-777--75-6
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Flight Research Center, Edwards, Calif.-Continued
‘ Construction of facilities: Page

Funding/fiscal year 1975  4071
Orbiter Approach and Landing Test Facilities_ 3506, 3507
Shuttle/Carrier Aircraft Mating Facilities  3507-3509

DFBW system flight tests  4108
Drag reduction studies (automotive)  3911
Equal opportunity evaluation  4027, 4028
F-111 supercritical wing development  4108
F-111A supercritical wing installation  4419, 4443
Funding, fiscal year 1975  3651
High Temperature Loads Calibration Facility  4411
Orbiter Approach and Landing Test Facilities  3521,

4061, 4078-4080
  4027, 4028, 4413

3877
Personnel
Solar energy research proposal
Space shuttle support activities:

Approach/landing tests 
Carrier Aircraft Mating Facilities

Ground operations support 
Orbiter Approach and Landing Test Facilities  1915,

1934, 2450, 2598
Personnel requirements  3296
Simulation aircraft instrumentation  3296

Supercritical wing development  4108
Wake vortex research  1678, 1679, 4279, 4324

Flight simulation technology  2144 2170 4109, 4667
Flight Simulator for Advanced Aircraft (FSAA) project (See
Ames Research Center)

Flight Test Seminar  4722
Florida   260, 551, 552, 754, 841, 843, 1548, 3170,3597, 3820, 3896
Florida Parlor Car Tours (FPCT)  4007
Florida Power Co  3796
Florida Solar Energy Center  3170
Flowers, Hon. Walter:

Comments:
Technology research and development:

Congressional support  3619
Publicizing NASA programs  3604, 3623

Inquiries:
AF/NASA cooperation:

Space Transportation System (STS)  3597, 3598
Fluid Mechanics Under Reduced Gravity  3316-3326
Fly-by-wire system (See Digital fly-by-wire system)
FMOF (First Manned Orbital Flight) (See Space shuttle)
Food and Drug Administration (FDA)  3804
For Early Domestic Dissemination (FEDD)  3574-3579
Ford Motor Co  3827, 3915

1843, 1864, 1903, 3296, 3356
  2461,
2598, 3521, 4061, 4080, 4081

1855
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Foreign and international satellites (See ANS (Astronomical
Netherlands Satellite) ; ANS—A ; Ariel 5; CTS (Communica-
tions Technology Satellites) ; Explorer 42; Helios solar
probes; Helios 1; Intasat ; IUE (International Ultraviolet
Explorer) ; Lunokhod II; San Marco 3; Skynet ; Soyuz
spacecraft; Soyuz 16; Symphonie ; and Symphonie—A) 'Page

Forest-Range-Environment Study (FRES)  468,469
Forest Survey, U.S. (USFS)  468, 751, 752
Fort Yukon, Alaska  19-23
42K thrust chamber test stand (See George C. Marshall Space

Flight Center)
Foster, John V.:

General testimony:
Planetary atmospheres study:

Summary   583-587
Foster Joseph Sayers Dam project  3826
FP&D (Facility Planning and Design) (See Construction of

facilities)
FPCT (See Florida Parlor Car Tours)
I4'RA (See Federal Railroad Administration)
Fracture mechanics  1760-1761, 1768
France:

Air pollution monitoring  3801
AMPS Science Definition Working Group participation 1456,

1457
Cooperation with Great Britain/United States:

Tiros—N   352, 900
Cooperation with United States:

Tracking station use  3334
Wind tunnel testing  4693

Cooperation with West Germany/United States:
Symphonie—A  1330
Symphonie launch  2455

ESRO participation  2632, 2633
HEAO investigations  2662
Technology transfer/commercial utilization  3781, 3819

Fraunhofer Line Discriminator (FLD)    862, 864
FRC (See Flight Research Center)
Free Flight Systems  3790
Freedom of Information Act  3574, 3575, 4530, 4604
French Guiana  3334
French Institute for Aerospace Studies:

Cooperation with United States:
Wind tunnel test  4693

Freon:
Aircraft aeroelasti city research  1699
Environmental effects  599,

606, 827, 1625, 1626, 1932, 2931, 2932, 4255, 4256
Global air sampling  4233, 4252
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Paze
Frequency band saturation  1001-1023
FRES (See Forest-Range-Environment Study)
Fresno; Calif.:

Cooperation with NASA:
California Four Cities Program  3810

Frey, Hon. Louis, ,Jr.:
Comments:

Economic impact of NASA:
Midwest Research Institute study  3684

Energy research and development:
Priorities   3169, 3170

Energy research and technology:
Unresponsiveness   3566

Lunar programs, OSS :
Data analysis/significance  1385, 1386

Michoud Assembly Facility:
Person expertise  1927

OTEC program :
Energy transfer   673

Space program:
Publicity need  3604, 3622

Space shuttle:
Preburner pressure/test firing schedule  1919

Technology research and development:
Congressional support  3619

Technology transfer:
Evidence of success  3541

Inquiries:
Aircraft energy conservation, OAST:

Fuel /engine alternatives  76
Applications programs, OA:

Interagency cooperation and coordination  544, 545
Charge coupled device (CCD) :

Operation/King Radio utilization  3308
Construction of facilities:

Cost overruns  3541
Titan III facility  3541, 3542

Earth 2020 programs:
Evaluation   620, 621

Global Atmospheric Research Program (GARP) :
Quantifying savings of lives and crops  260, 261
Significance   261, 349

Helium neon laser:
Newspaper picture utilization  3302

Interim Tipper Stage (IUS) :
AF funding  3598

Large Space Telescope (LST) :
Shuttle payload/cost savings  647, 1375

Lockheed Missiles and Space Co. (LMSC) :
Work force  625

Lunar programs, OSS :
1385Data analysis/significance 

-41
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Frey, Hon. Louis, Jr.—Continued
Inquiries—Continued

Nuclear energy:
Fuel plants 

Office of Energy Programs ( OEP
Space centers' cooperation 

Orbiter spacecraft:
AF purchase 

OTEC program:
Construction of test module 
Cost comparison, fossil fueled powerplants 
Kennedy Space Center cooperation 
System building time 

Personnel:
Budget cut effect/morale 
Contractor/NASA employee ratio 
Energy research work force 

Physics and astronomy program, OSS :
Data analysis  1370, 1371

Pioneer/Venus project:
Orbiter mission/experiments  592

Satellite launch delays:
Cost impact  543, 544

Social service satellite, proposed:
HEW funding  3620

Solar Maximum Mission (SMM)
Objectives/cost effectiveness  1373

Solar physics program, OSS :
General research status  1367

Solar power systems:
Efficiency gains  627
Funding/viability   3171

Space research and technology program, OAST:
Future expectations  3300

Space science program, OSS :
International cooperation/cost sharing  1498

Space shuttle:
AF funding, Vandenberg facilities
DOD cooperation 
Edwards/KSC use feasibility 
Engine/subsystem tests/development 
Environmental impact 
Payload testing/cost effectiveness 
Runout costs 

Spacelab :
Payloads/international cooperation 

Stratospheric research:
Aerosols effect 

Thermal protective materials:
Johns-Manville Research Center investment 

Weather and climate program, OA:
Cooperative funding 

rage
123

3169

3598

678, 679
679
674
677

3680, 3681
3682-3684

3566

  3598, 3599
1935
1917

1919, 1922
1929, 1932

543
1919

1498, 1499

597

659

352
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FRMS (See Federation of Rocky Mountain States)
FSAA. (Flight Simulator for Advanced Aircraft) (See Ames
Research Center)

'FSSWT (See Full Scale Subsonic Wind Tunnel)
Fuel: Page

Hydrogen   1696-1698,
3887, 3918, 4182, 4208, 4215, 4491-4494,4511

Organic conversion technology  3878
Fuel cells  1786.

1787, 3129, 3142, 3166, 3880, 3883, 3917
Fuel conservation (see also Aeronautical research and tech-
nology program) :

Aircraft:
Automobile comparison  1681
Design   74,

77, 1683, 1689, 1694-1696, 1710, 1713, 4178, 4193, 4330,
4331

Engine technology  4178, 4193, 4329, 4330
Fuel alternatives  71,

76, 77, 1696-1698, 3887, 4182, 4169, 4330
Materials research  3887,4331, 4332
Operating systems  3886,

3887, 4168 1171, 4178, 4193, 4199, 4205, 4329
Potential/estimates  4327-4329
Research and technology  69-78

Automobile:
Gas turbines  3901
Hydrogen injection engine  3904, 3911, 4215

Aviation industry  1679-1686, 1689, 1694, 4580, 4592
DOT/EPA/NASA cooperation  3121
Emission/fuel consumption comparisons  3136, 3137
ERDA/NASA cooperation  8100,3101, 3107-3109,4214
Gas turbine technology  3127, 3128
General aviation role  4620, 4644
General Motors Corp./NASA cooperation  3123'
Hydrogen fuel technology  76..

7, 1696-1698, 1750-1752, 1754-1756, 3123-3125, 4208..
4215, 4229, 4250, 4375

Internal combustion engine alternatives  3917, 3918
"Review and Assessment of NASA Aeronautical Fuel

Conservative Technology Program"  4186
Fuels:

Hydrocarbons   4330
Full Scale Subsonic Wind Tunnel (FSSWT)  4730'
Funding (see also individual centers) :

ACTS pilot plant  572, 1121, 1127
Advanced mission studies program, fiscal years 1972-75___ 4051.

4052
Aeronautical research and technology  4197..

4209, 4210, 4584, 4590, 4591
Apollo-Soyuz Test project (ASTP)  121,

1992, 1993, 4035, 4049, 4058



Interim Upper Stage (I US)
LANDSAT-C, fiscal year 1975 
Large Space Telescope, fiscal year 1975
Lunar sample research program, fiscal year 1976 
Mariner 10 
MJS-77 mission 
National Eutrophication Survey (NES) 
Nimbus-G budget cuts, fiscal year 1975 
OAST, fiscal year 1975____ 
OMSF, fiscal year 1975 
Orbiter Aeroflight Simulator 
Personnel budget increase, fiscal year 1975 
Physics and astronomy budget cuts, fiscal year 1975
Program reductions 
Research and Development, fiscal year 1975 

3975, 4034, 4058, 4061
Research and Program Management  1770,

3548, 3551, 3553, 3554, 4009, 4034
SEASAT program, fiscal year 1975  4058
Space and nuclear research and technology program  3172
Space program, fiscal years 1961-75  3748-3750
Space shuttle  1824,

1907, 1935, 1936, 2172, 2428-2430, 2598, 3603, 4034, 4035,
4040, 4041, 4057

Status of obligations, fiscal year 1975  3628
TDRSS   3425
Technology Applications program, fiscal year 1976  79, 80
ITnobligated funds, fiscal year 1975  579, 580

FY-12 aircraft  4523
Fuqua, Hon. Don:

Comments:
Air pollution:

Ozone depletion  127
Applications program, OA:

Payload development/budget request  237

85

Funding-Continued
Aviation safety research and technology program, fiscal Page

year 1975  4326
Budget analysis, fiscal years 1974-76  4031-4036
Coal desulfurization plant  3801
Communications program, fiscal year 1973  565
Construction of facilities, fiscal year 1975  3524,

3584, 4034, 4035, 4061-4064, 4066-4071, 4102
Data management programs, fiscal year 1975-fiscal year
1976   1035

Development, Test and Mission Operations  2093-
2095, 4050, 4051, 4058

Energy research and development, fiscal years 1974, 1975._ 3887
Energy research and development, fiscal year 1976  1759,

1760, 3297
Hydrogen-fueled aircraft technology, fiscal year 1976  4355

4051, 4052, 4053, 4054
560, 4035

4035, 4058
4058
1517
1520
3801
4035
4209
1994
4041
4036

  4035
4034, 4035

3967-
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Fuqua, Hon. Don—Continued
Comments—Continued

Appropriations and budget: Page

Predicted inflation rate  3676
Reporting methods  3678, 3679

Atlas/Centaur launch failure:
Viking project impact  1736

ATS 6 :
CTS follow-on  1741

Communications satellites:
User vs. NASA role  567

Energy research and development:
ERDA/NASA conflict  3584

Jet Propulsion Laboratory (JPL) :
Capital-type property value  3674

LANDSAT 1:
Imagery capability  550

Large Space Telescope (LST) :
Contract negotiations  1376

Public benefits/justification  1574
Long range batteries:

Production costs reduction  1788
Malpractice suits:

Paramedics   666
Office of Energy Programs ( OEP) :

Work effort  3171
Office of Tracking and Data Acquisition (OTDA) :

Personnel dedication  3426
OTEC program:

Environmental effects  679, 680
Personnel:

Recruitment   3311
Rockwell International Orbiter program:

Manufacturing aids  2326, 2330
Space program:

Congressional support, 1980-2000 outlook  3622
Payback/applications   1508
User follow-on R. & T  1745

Space shuttle:
Congress/OMSF cooperation  1905
Construction material  1914
Ozone layer effects  1932
Rockwell International role/schedule  2411, 2436
Subsystem tests  1919

Technology research and development:
U.S.S.R./U.S. comparative expenditures  3621

Technology utilization program, OIATU :
Introduction/distribution of funds, fiscal year
1976   3434

Viking project:
Launch date  1736
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Fuqua, Hon. Don—Continued
Inquiries:

Air traffic control: Page
TCV/L-1011 comparison  1676

Aircraft composite structures:
Costs   1668

Alaska health care experiment:
Doctor/patient confidentiality  21

Ames Research Center (ARC) :
Budget request  618, 619

AMPS program:
Funding level/launch schedule  1579
Apollo-Soyuz Test Project (ASTP) :

ATS 6 support  3427
Experiment funding source  1992, 1993
Rendezvous/docking inability  1992

Applications program, OA:
Budget request  565, 575

Appropriations and budget:
Advanced missions/unobligated funds, fiscal year
1976   3666

Appropriations changes/justification, fiscal year
1975   3669

Authorization bill, 1976, revisions  3583, 3586
Authorization proposal, 1977  3588, 3589
Baseline/runout cost computation  3677
Earth 2020 project, ARC  3685
Equipment acquisition deferrals/reinstatement  3670
Facilities/unobligated funds, fiscal year 1976  3667
Mission risks/budget cut effect  3680
New start plans  126, 3671
Predicted inflation rate  3676
Supplemental pay bill  3663, 3664
TDRSS revisions  3586
Transition period, fiscal years 1976, 1977  3587,

3588, 3664, 3671
Unobligated funds, fiscal year 1976____ 3664, 3665, 3667

Atlas/Centaur launch failure:
Financial losses  1733-1735

Atmospheric research:
Ozone studies  693
Theoretical models  602, 603

ATS—G :
Expenditures/HEW contribution  241, 242
Launch schedule  243

ATS-6 :
Follow-on programs/continuing service  240

Avionics Development Laboratory (ADL) :
SAIL comparison  2353, 2354

Battery operated passenger vehicles:
Development/costs   1787, 1788
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-Fuqua, Hon. Don—Continued
Inquiries—Continued

Centaur launch vehicle: Page
AC-33 launch failure_   1730, 1733-1736
Budget increase/justification  1506

Charge-coupled device (CCD) :
Costs  3308

Communications satellites:
Cost reduction/budget request  565

Construction of facilities:
Budget request/unobligated funds_ _ __ 3524, 3525, 3530
Composite model/metal finishing ships, LaRC_ 3527
Cost escalation/contingencies  3524, 3525
Cost variance authority  3584-3586

‘ Hypergolic checkout and refurbishment
facilities   3544

Lunar Sample Curatorial Facility, JSC____ 3526, 3527
Orbiter support  3527, 3528
Schedule slippage  3543
Space shuttle facilities  3524, 3530-3532
Titan III facility  3544
Vibration and acoustic test facility, JSC  3529

CTS (Communications Technology Satellites) :
Canadian costs/experiment time  1739
Commercial interest  1742
Follow-on to ATS 6  1741, 1742
HEW participation  1742
Launch vehicle/date  1740

Data processing/dissemination :
Delays/viability   567, 703, 704

Delta launch vehicle:
Reliability review  1505

Disaster Warning Satellite System:
Background/description/uses/costs-   1779

Earth and Ocean Physics Application Program
(EOPAP) , OA :

Ocean currents/circulation  248
Earth resources survey program, OA:

Crop surveillance imagery capability  549-551
LANDSAT vs. aircraft effectiveness  559

Earth 2020 programs:
Evaluation   619-621

Electric propulsion technology:
Electric thruster/nuclear rockets, comparison____ 1759
Funding level  1759, 1760

Energy research and development:
Earth applications  1774, 3297, 3298
ERDA/LeRC cooperation  1771, 1772
Geothermal energy  3165, 3166
Ocean thermal energy conversion systems

priority   3169, 3170
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Fuqua, Hon. Don—Continued
• Inquiries—Continued • --r_-. _

External Tank: ‘:Page
Completion   1546
Costs  1546, 1927
Insulating material  1541
Status report  1533

Goddard Space Flight Center:
Budget computation/request  686, 689, 720

HEAO program:
Budget/status  1497

Heat Capacity Mapping Mission (HCMM) :
Objectives   1581

Heat shields:
Materials used/Space shuttle  3307

Helios project:
Germany/United States cooperation__ 1474, 1495, 1496

ICE WARN project:
Reimbursement   563

Industrial applications centers:
Client fees/financial support/royalties  3489
Public exposure methods  3490

Information-dissemination:
Limiting foreign access  3578

Interim Upper Stage (IUS) :
Capabilities   1826
Payload   2291

International Sun-Earth Explorer (ISEE) :
Launch schedule/budget inclusion, fiscal year
1976   692

Jet Propulsion Laboratory (JPL) :
Budget request  1529
Contract renewal  1531
Management funding/personnel   3673
Name change  1528

Kennedy Space Center (KSC) : 
• Visitor count/revenues  3582

LACIE project:
Crop yield forecasting/data availability  245, 246

LAGEOUS satellite:
Earthquake prediction   253, 254

LANDSAT program:
Name change   244

LANDSAT—C:
Completion date   3668
Cost estimates  560, 561
Launch vehicles   561

LANDSAT 1:
Advantages over aircraft  559
Crop identification   549-551
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Fuqua, Hon. Don—Continued
Inquiries—Continued

Large Space Telescope (LST) : Page

Cost reduction   647
STORMSAT comparison   699,700

Launch vehicle and propulsion program, OSS :
Purchase and support costs 
SMS 1/operational life 

Lewis Research Center (LeRC) :
Budget request  1728, 1729, 1769
Construction of facilities  1769
Personnel   1728
Private industry's efforts/space communications_ 1778
R—L engine upgrade  1736

Lunar exploration program, OSS :
Budget increase/justification   1496

Lunar programs, OSS :
Apollo data analysis  1350, 1351
Terrestrial earthquake correlations  1381

Lunar Sample Curatorial Facility, JSC:
Alternate locations   3526, 3527

Lunar samples:
U.S.S.R./U.S. cooperation   1496

Main Engine:
Costs/tests  2402, 2436
Turbopump  1922

Malpractice suits:
Paramedics   665, 666

Mariner Jupiter/Saturn 1977 mission:
Cost estimate/management  1495

Mars sample return mission:
Funding estimate   1562

Martin Marietta Corp.:
Employment   1540

McDonnell Douglas labor strike:
Effects on ASTP  1822, 1983

Michoud Assembly Facility:
Weld facility   1543

Nimbus—G:
Program delay, cost impact  3668

Non—NASA programs:
Funding   1526

Office of Applications (OA) :
Budget request, fiscal year 1976  575, 579, 580
Unobligated funds, fiscal year 1975  579

Office of Energy Programs (OEP) :
Personnel   3165

Office of Manned Space Flight (OMSF) :
Unobligated balances, fiscal year 1975  1994

Office of Space Science (OSS) :
Budget request/new starts  1357

1507
1501
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Fuqua, Hon. Don—Continued
Inquiries—Continued

Office of Technology Utilization: Page

Firms/states using NASA data  3485
Orbiter:

Configuration   1547
Rockwell International employment/safety__ 2365-2367
Thermal protection  1542

OSO (Orbiting Solar Observatory) :
Data acquisition  1497

OTEC program:
Environmental effects  679
Power output  676

Ozone studies:
Depletion monitoring____ 605, 606, 1366, 1497, 1498, 1626
Nimbus role  704
Space shuttle/SST effects  603-605

Personnel:
Background/level   3682
Transfers/recruitment   3561, 3565

Petroleum:
Consumption figures  1682

Pioneer/Saturn mission:
Nuclear generator  1348
Timetable/trajectory   1348

Pioneer/Venus mission:
Budget request, fiscal year 1975, 1976  619
Cost estimate  1495

Planetary exploration program, OSS :
Post-Viking Mars program   1486

Propulsion technology:
Future expectations  3310, 3311

Research and Program Management (R. & P.M.) :
Budget request/increase  3561, 3564
Management audits  3566
Travel funds  3564, 3565
Utility cost increase  3562

Rockwell International Corp.:
Cedar Rapids facility  2250
External Tank design  2283, 2284
Main Engine costs  2429-2431
Material lead times/costs  2272, 2273
Reaction control thrusters test  2340

Scout launch vehicle:
Reimbursable mission costs  1619

SEASAT :
Operational expectancy/followup studies____ 1522, 1523

Skylab program:
Data analysis budget increase/justification  1497

Snowfield runoff measurements:
Current studies  1582
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Fuqua, Hon. Don—Continued
Inquiries—Continued

Solar heating and cooling demonstration: Page

NASA personnel/role  3165
Solar physics program, OSS :

Sun spots activity/weather prediction  1365
Space biology and medicine:

Body lengthening  611
Man's adaptability limitations  611
U.S.S.R. cooperation  616

Space centers:
Work duplication control  3671

Space research and technology program, OAST:
Advanced nuclear research status 
Budget increase justification
Energy R. & D. budget removal
Experimental programs 
Project selection 
Space shuttle activities 
Unappropriated priority projects 

3298
  3296, 3297, 3310)

3297

Space science program, OS S.
Launch vehicles  1499.

Space shuttle:
Budget request/inflation effect  1822-1824, 3676
Coinciding development, Agena base  626

Edwards refurbishment use  191s

3296
3309.
3309.
3310'

Environmental impact
Honeywell Corp. subcontract status
Launch vehicle reliability/reduced payload costs_ 1507,

1508

Manipulator arms  1587, 1588

Payload definition  570

Personnel levels/expenditures  3296

Prime contracts  1994

Rockwell International program status  2401

Runout costs  1919

Schedule maintenance/safety  126

Suitable aircraft, developmental funds  714

Test firing  1919, 2386

Thermal protective tiles, cost control  658

Training facilities  1917

Space technology R. &) P.M.:
Applications   3166

Space tug:
Rocketdyne/Pratt 8z; Whitney propulsion contract 1754

Spaceflight Tracking and Data Network (STDN) :

Support contract renewal  :; ; 2,

Payload development schedule  570

STARPAHC :
World Health Organization involvement  670

  127, 1933
238-2

Space lab:
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Fuqua, Hon. Don—Continued
Inquiries—Continued

Supersonic Transport (SST) : Page
Practicality   604

Technology research and development:
Engineer school enrollment  3621

Technology utilization program, OIATU :
Backlog of projects  3487
Biomedical teams expansion  3487
Budget request clarification  3491
Expansion/application center site selection  3487
Personnel level/public affairs effort  3488, 3490.

Television channel growth:
UHF/VHF   1775.Tracking and data acquisition program, OTDA :
Advanced systems personnel level  3425
Data processing  3427
Network operations budget request/work shifts  3426
Spaceflight tracking efforts, 1976  3426
Station closure/use of equipment  3427Tracking and Data Relay Satellite System (TDRSS) :
Backup ability  3427
Outside consultation  3433.Viking project:
Biological package/instrumentation  1485,.

1551, 1554, 1656.
Budget adherence/cost estimate  1358, 1359, 1556
Launch schedule  1485, 1548
Plans/future missions  1499
Rover configuration/funding  1560.Technology applications/commercial marketing  1486Wallops Station:

LaRC use  1672Written questions answered by NASA:
Advanced Missions funds  4051, 4052Appropriations and budget:

Budget request, transition period  4037General provisions  4101-4103
OMB/Congressional budget request comparisons

4031-4034Apollo-Soyuz Test Project (ASTP) :
Costs/benefits/safety/manpower  4047-4049Astronaut life support  4041ATS 6 costs/followup plans  4058, 4059

CAS—C/CTS data acquisition  4059Construction of facilities:
Ames Research Center  4064 4066
Budget requests/reprogramming  4061
Contingency allowance  4063, 4064
Crew Training Facilities, JSC  4081-4084-
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Fuqua, Hon. Don—Continued
Written questions answered by NASA—Continued

Construction of facilities—Continued Page

Facility planning and design  4088-4090
FRC/AF Plant No. 42, Palmdale  4078-4081

Hypergolic Checkout and Refurbishment Facili-
ties   4076,4077

Langley Research Facility 4069-4071
Launch Complex 39, KSC, modifications____ 4072-4076

Launch Equipment Test Facilities  4077,4078

Lunar Sample Curatorial Facility, JSC  4066-4068
Minor construction costs/criteria  4087,4088
Problem areas/cost escalation  4062,4063

Rehabilitation/modification, NASA-wide  4085-4087
Solid Rocket Booster component manufacturing
and assembling facilities  4084,4085

Space shuttle facilities costs  4071-4085

DTMO funds/contracts  4050,4051

Launch Processing System  4044

Lunar sample availability to scientists  4057,4058

MSF unobligated funds/budget breakdown  4038,4039

Orbiter status  4040

Payload integration and mission analysis budget._ 4046,4047
Personnel:

Age problem  4092

Management practices/CSC audits  4093
Salaries/workforce breakdown  4094-4096

Transfers to field installations  4098,4099
Travel expenses  4096

Research and Program Management, R. & P.M.) :
Budget request/funding level  4091,4092,4094

DTMO relationship 4099,4100
Economy measures 4093
Facilities services/supplies costs 4096
Personnel 4092-4096,4098
Plum Brook facility use 4092
Property/ADP equipment costs 4097
Support service contracting 4097,4098

SEASAT-A funding 4058

Space shuttle:
AF role/use/costs 4053-4057
Budget request 4042
Contruction of facilities costs 4071-4085
Defense Contract Audit service 4041
Environmental impact 4038,4041
External Tank costs 4043
TITS requirements/costs 4052-4056
Landing sites 4054-4056

4043Main Engine costs/schedule 
Management 4038,4040
Pacing items, Orbiter/ET/SRB 4042
Runout costs _ 4037
.Simulator ,costs/objectives 4041
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Fuqua Hon. Don—Continued
Written questions answered by NASA—Continued

Space shuttle—Continue.d Page

SRB refurbishment/costs  4042, 4043

Training aircraft status/costs  4041

Usage prediction/participating
organizations     4044-4046

Space lab commitment/technology  4049, 4050

Tracking; and Data Relay Satellite Systems, AF use__ 4056

Fuller, Roger:
General testimony:

OTEC program:
Corrosion problem  677
Cost comparison, fossil-fueled powerplants  679
Environmental effects  679
Explanation   671-678, 680
Kennedy Space Center cooperation  674
Power module repair  677

Test module construction/system schedule____ 678-680

GAAIA (See General Aviation Manufacturers Association)

Gamma ray astronomy  697

Gamma rays  697, 1306, 1974, 2654, 2659, 2933

Gamma ray telescope  1458

Ganges Plain, India  33

Gannett, Fleming, Corddry, Carpenter (engineering firm) _ _ 3820

Ganymede (Jupiter moon)  1243, 5744, 3745

GARP (See Global Atmospheric Research Program)
GARP Atlantic Tropical Experiment (GATE)

Convair CV-990 aircraft support 258, 879, 890, 893

NASA participation 256-258, 890-895

Objectives  256

Garrett Corp. (see also Air Research) 3805

Garrett County, Md. 788

Garriott, Dr. Owen K.:
Prepared statement 2919-2932

Space science and applications, JSC 2919-2932

Environmental effects project 2927-2932

Lunar science activities 2920-2925

Space physics activities 2925-2927

Gary, Ind 390

Gas industry
SEASAT applications 508, 509, 511, 512

GASP (See Global Air Sampling Program)

Gas reactor powerplant:
ERDA/LMSC cooperation 656, 657

Gas turbine system (See Brayton gas turbine system)

Gas turbine technology:
Advanced Gas Turbine Technology Program:

Definition  3127, 3128

55-777-75-7
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Gas turbine technology-Continued Page
Applications/chart   3138
Development  3882, 3883
EPA/NASA cooperation  3912
ERDA/NASA cooperation  3100, 3107
Materials research  3912

GATE (See GARP Atlantic Tropical Experiment)
Gates Learjet Corporation (GLC)  4708-4723
GAW wing (See Thick wing)
G-AW-1 airfoil  4179, 4206, 4393, 4394, 4398, 4399.
GE (See General Electric Co.)
Geiger-Berger & Associates  3819.
Gemini program  609, 610, 1818, 1819, 3805, 3883, 4076
Gemini spacecraft  1818, 1819
General Atomic Co  3796, 3797
General aviation (see also Aviation Industry; General Aviation
Manufacturers Association; General aviation technology
program) :
Advanced materials  4623,

4624, 4646, 4649, 4663-4666, 4671, 4672
Aerodynamic technology  4619, 4620, 4644, 4666-4669
Appropriations and budget:

Budget breakdown, fiscal year 1976  4619,
4620, 4622-4625, 4641 1647

Budget request, fiscal year 1976  4618, 4643, 4649
Avionics role 4622,4645, 4648, 4649, 4659-4660
Background   4629
Carbon fiber use  4671, 4672
Crash tests  4179
Current status  4628, 4630-4636 4655-4658
"Current Status of General Aviation Technology"____ 4654-4672
Description/chart   4361, 4362, 4378
Emission control studies  4179, 4621,4645, 4669
FAA/GAMA cooperation  4665
Flight simulation technology  4667
Fuel conservation role  4620, 4644
GAMA recommendations  4625, 4626, 4647
GAW-1 airfoil/supercritical wing comparison  4399
"The General Aviation Story"  4612, 4614, 4627-4641
Impact  4637-4640
Improvements needed  4390-1392
Light aircraft  4363
"Mathematical Model for Two-Dimensional Multicompo-

nent Airfoils in Viscous Flow" (NASA CR-I843)  4668
NASA role  46154617, 4619-4626, 4642-4649
NASA studies  4203, 4204, 4206
NASTRAN use  4666
Noise reduction research  4179, 4621, 4645, 4669-4671
Objectives   4619,

4620, 4622, 4623, 4624, 4625, 4644, 4645, 4646, 4647
Operating systems and procedures  4624, 4646, 4647
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'General aviation-Continued Pairs
Problems/chart   4362, 4363, 4319
Propulsion systems technology  4620, 4621, 4644
Quiet Engine Program  4176, 4191
Research areas  4178, 4179, 4194
Stall/spin research  4179, 4668, 4669
Structures technology  4179
Supercritical wing   4605, 4619, 4620, 4644, 4671, 4672
System technology studies  4625, 4647
U.S. industry  4363
"Views of the Scheduled Airlines on a Responsive NASA

Research and Technology Program"  4607, 4608
Viscous-flow program  4668
Weather impact/research priorities  4660-4663
Wind tunnel testing  4620, 4644, 4666

General Aviation Advisory Board  -1710
General Aviation Manufacturers Association (GA_MA) :

Cooperation with FAA:
General aviation research  4665

Cooperation with NASA:
General aviation research  4365, 4391
Structures technology  4624, 4646

"Current Status of General Aviation Technology"  4654-4672
Definition   4612, 4614, 4628
General aviation recommendations 46194626,

4642, 4643, 4644-4641
"The General Aviation Story"  4612, 4614, 4627-4641
Membership/list   4641
PSL support/opinion  4731
Subsonic tunnel support/opinion  4731
TRT support/opinion  4731

General Aviation Panel  4165
"The General Aviation Story":

Current status  4612, 4614
Text   46274641

General Aviation Technology Office  4617, 4643
General aviation technology program, OAST (see also Panel
on General Aviation Technology; Research and Technology
Advisory Council) :
Aerodynamic efficiency research/chart  4369-4372,

4384, 4393, 4394
Aircraft accidents research  4400-4408
Avionics/charts   4372 1374, 4386, 4387
Environmental impact research/chart  4374-4376,

4388, 4389, 4397
FY 1976 goals/chart  4365, 4366, 4381, 4391, 4397-4399
General aviation technology needs  4363, 4364
Improved industry/NASA communication goals/chart__ 4364,

4365, 4380
LaRC aircraft research  4407
Objectives   4364
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(_ielieral aviation technology program, OAST—Continued rage

Research and technology development  4391-4399
Safety research/charts  4366-4369, 4382, 4383, 4392, 4393
Stall/spin design studies  4392, 4393
Studies and flight test  4390-4399
"Technical direction" workshops  4365

General Dynamics Corp.:
Centaur launch vehicle hardware contract  171
Convair Division:

Atlas/Centaur launch vehicle contract  1732
LST metering truss contract  1438, 1439, 1448
Titan/Centaur launch vehicle  1732

Cooperation with NASA:
Shuttle Orbiter  1842, 1882, 1912

Lightweight fighter/foreign competition  4119
Orbiter development/status  2305-2310, 3519

General Electric Co. (GE) :
Artificial diamond production  3827
ASME Elevated Temperature Design Code utilization  3796
Civil aviation development  4577, 4591
Cooperation with Global Associates/NASA :

NSTL support services  2087
Cooperation with Hughes Aircraft Co./NASA :

Pioneer/Venus project spacecraft systems design  1249
Cooperation with NASA:

DTMO support  2097
Windmill energy program study 

Cooperation with Westinghouse Electric Co./NASA :
ECAS   3119

High Reynolds Number Transonic Research Tunnel sup-
port/opinion 

Manpower reduction 
Nickel-zinc battery development 
PSL support/opinion 
Satellite telemetry systems 
Space Sciences Laboratory Materials research 
Subsonic Tunnel support/opinion 

General Metal Works, Inc 
General Motors Corp. (GM) 
General Public Utilities Corp 
Geneiral Purpose Laboratory (GPL) /illustration

3172

4726
2449

1787, 1788
4726
3800
1114
4726
3800

3123, 3827, 3828
3795
2731,

2732, 2734, 2737, 2738, 2740
General Services Administration (GSA) :

Flat conductor cable use  43
Geodesy   1287,1298, 3871
Geodetic Earth Orbiting Satellite (See GEOS—C)
Geodetic Explorer  191
Geodynamics   1975
Geological Survey, U.S. (ITSGS) :

Cooperation with Army/NASA :
FLP testing  862, 864
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Geological Survey, U.S. (USGS)—Continued
Cooperation with California University/Columbia
University/NASA : Page

SAFE   1065, 1066
Cooperation with NASA:

EREP data utilization  3897
Hydrologic mapping  3809
LANDSAT 1 utilization  706,707
Offshore drilling regulation  3814
Rapid data handling techniques/off-shore gas/oil

exploration   3155
Slidell facility utilization  3809

Cooperation with Pakistan:
Copper deposit investigation  555

Energy resources assessment  2457
LANDSAT data use  551, 555, 3808
Lunar observations  1300
Offshore industrial regulation  3813
Urban growth monitoring  3955

George C. Marshall Space Flight Center, Huntsville, Ala. (see
also Michoud Assembly Facility; National Space Technology
Laboratory; Slidell Computer Complex) :

Activities/chart   1811, 1812, 3649
Administration and Program Support (A&PS)  2497, 2498
AMPS research  1578
Appropriations and budget fiscal year 1976:

Budget request/chart  2512, 2513, 3651
ASTP support:

Experiment management  2525
Launch vehicle development  1977,2524, 2525, 4048
Review   2499, 2500
Saturn 1B development  2499

Automotive power source research  3912
Background/achievements   2486-2488
Construction of facilities:

Assessment   2514, 2515
Budget request, fiscal year 1976  2514
Shuttle requirements modification  2515
X-ray Telescope Facility  2515, 4062, 4063

Contract approval limitations  153
Contractor support  2970
DTMO budget request justification, fiscal year 197&.__ 2082-2087
Energy use reductions  2515, 2516
Environmental problems study  3906
Equal Opportunity evaluation  4027. 4028
Flat conductor cable development and utilization  42. 3450
42 K thrust chamber test stand  2558
Funding, fiscal 1975/chart  3651

Guided Missile Test Shop
Saturn Launch Vehicle Programs  4085
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Guided Missile Test Shop-Continued
HEAO : Page

Design/development   2488, 2662, 2667
Responsibility   2503

Heat pipes technology  3465
Hydrogen technology  3882, 3918
Ice formation testing  2277
IUS development/chart  2704-2706
LAGEOS   1053, 2710
Laser doppler system  4278, 4279, 4314, 4315
Location/description   2489-2491
Low-level atmospheric data 
LST definition studies/development  2488, 2747, 

3914
2749

Lunar sample remote site storage facility costs/charts_ 4067-4069
Management  2087
A rated Vertical Ground Vibration Test (MVGVT) __ 2547, 2548
\Iaterials research  1113
Microwave energy transmission studies  3171
MPTA development  2556
OEP support    3165
Optical memory material research  3217
Organization/chart   2491-2503
Personnel:

Educational composition  2506-2510
Management evaluation  4027, 4028
Manpower review  2495-2501,2504-2509
Minorities   2509-2512
Reductions-in-force   2504-2506, 2514
Women   2509-2511

Program development  2495
R. & D. budget request, fiscal year 1976  2512, 2513
R. & P.M. budget request, fiscal year 1976  2514
Railroad safety research  3913
Reductions-In-Force (RIF )  3549, 3567, 3568
Reorganization/impact    2516, 2517
Residential building solar heating and cooling project____ 3877
RL-10 engine development  1736
SAMSO role  2704, 2708
Saturn Dynamics Test Stand  1862, 2548
Saturn Launch Vehicle Programs  4085
SCC management  2497, 2498
Science and Engineering (S. & E.) Directorate  2540
Skylab:

Personnel reassignment/support  2499
Review/participation   2488

Solar energy research  114,
115, 2489, 2716-2725, 3099, 3106, 3165, 3166, 3488, 3876

'Solar energy test facility  3144-3148
Solar Heating and Cooling Demonstration Program  114/

115, 2716-2725, 3099, 3106, 3165, 3166
Space processing sounding rockets experiments  1109-1116
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Guided Missile Test Shop-Continued
Space shuttle facility projects: Page

ET testing  1853, 1927, 1928, 2488, 2533-2535
Materials testing  2281
SRB development/testing  1850,

1922-1924,2488, 2533, 2535, 2536, 4042
Vibration testing  1862, 4080

Space shuttle support activities  2488,
2489, 2500-2502, 2515, 2533, 2535-2545, 2547, 2548,
2553, 2554, 2556-2558, 2576-2577, 2597-2609, 2866.
2867, 4045

•Spacelab :
Concept Verification Test (CVT) 
Design Reference Missions (DRM) 
ESRO technical assistance 
Experiment Integration Plan (EIP) 
Ground support equipment (GSE) development
Management/planning

2728-2742
2641

2638, 2639
2641

  2627
  2488,

2627,2629, 2633, 2635-2644, 2674, 2683, 2684
Payload planning  2627,

2639,2640, 2671, 2672, 2674, 2676, 2684
"Spacelab Payload Accommodation Handbook"  2641
Support   2183, 2503

STS support  2686-2699
.Support services contracting  191, 2087, 2089
Technology transfer  3447,

3781, 3782, 3785-3787, 3790, 3791, 3800, 3804, 3805, 3809,
3814-3816, 3818, 3819, 3823, 3827, 3935, 3950

Third Space Processing Symposium  1078
Track-train dynamics  3915
Underground coal energy extraction technology/investiga-

tions   3120
Wake vortex research  4276, 4278, 4279
Worker Trainee program  2511
X-ray Telescope Facility  2515
Zero-G Atmospheric Cloud Physics Payload  2681

Georgia   3808
'Georgia Department of Natural Resources  764
Georgia, University of:

Cooperation with NASA:
COSMIC  3457

GEOS-C :
ATS 6 communications support  250
Delta launch vehicle use  1330
EOPAP participation 250, 1047-1050
EREP sensor use  803
Geodesy/oceanography applications  3871
STDN support  3353-3354
Tracking    1049, 1050



GEOS-2 : 
Page

Geodesy/oceanography applications  3871

Geostationary Operational Environmental Satellite (See

GOES)
Geosynchronous Very High Resolution Radiometer

( GVHRR )   926

Geothermal energy program:
Development status/plans  3165, 3166, 3864

ERDA/NASA cooperation  3099,3105, 3106, 3116

Geothermal energy research:
NASA role  3880

Geothermal Energy Research, Development and Demonstra-

tion Act of 1973  90

Geothermal Energy Research, Development and Demonstra-

tion Act of 1974  3099, 3105, 3116. 3880, 3864

Germany, West (8ee al8o Max Planck Institute for Bio-

Chemistry ) :
AMPS Science Definition Working Group participa-
tion   1456, 1457

Cooperation with France:
Symphonie launch  2455

Cooperation with France/United States:
Symphonie—A   1330

Cooperation with United States:
ASTP   1106, 1107, 1976, 1977, 2529, 2530
Helios 1 launch  1334, 1335, 2455
Helios solar probes  1235, 1731, 3335, 3369
Sounding rockets  1164

ESRO participation/Spacelab funding/chart  2629, 2632
Gesellschaft Fur Weltraumforschung (GFW) , West Germany:

Cooperation with ESRO/United States:
Heat pipe technology  3286, 3287

Gessow, Alfred:
Letters from:

Coen, Daniel K.:
Supercritical airfoils  4719-1723.

Neal, Ronald D.:
Supercritical airfoils  47194723

Giberson, Gene:
General testimony:

SEASAT :
Operational expectancy/followup studies  1522, 1523

Getty Oil Co  3815
GFW (See Gesellschaft Fur Weltraumschung)
Gierow, Herman P.:

Prepared statement  2669-2681
STS payload planning  2669-2684

Atmospheric, Magnetospheric, and Plasmas in
Space (AMPS)  2672-2671

Space processing applications payloads  2674-2680
Zero-gravity atmospheric cloud physics pay-
load   2680-2683



103

Ginter, R. D.:
General testimony:

Wind energy R. & D.: Page

Financial grants  3172
Prepared statement  3114-3138

Energy research and technology, OEP  3114-3138
Advanced gas turbine technology program

definition   3127-3129, 3138
Advanced surface propulsion technology program

definition   3132, 3133
Energy Conversion Alternatives Study  3119
Energy storage  3121
Fuel cell technology program definition  3129
Goals/responsibilities/funding requirements_ 3114-3117
Hydrogen energy system technology pro-
gram   3129-3132t,

Hydrogen injection engine 3123-3125, 3136, 3137
Selected technology program definition

studies   3125-3133
Significance/national priorities  3133-3135
Solar energy  3118
Stationary power systems  3118
Support to ERDA/lead agencies  3117-3123
Surface propulsion systems  3120, 3121
Underground coal energy extraction technology__ 3120
Work effort  3122, 3123

Gisel, William G.:
Letter from Milford, Hon. Dale:

Facilities construction  4724
Facilities construction/modification  4731

GISS (See Goddard Institute of Space Studies)
GLC (See Gates Learjet Corp.)
Global Air Sampling Program (GASP) :

Activity   4176, 4191
Pan American/NASA cooperation  4233, 4252
Qantas/NASA cooperation  4233, 4252, 4253
Review   4232, 4233, 4241, 4252
SAS/NASA cooperation  4233, 4252, 4253
United Air Lines/NASA cooperation  4233, 4241, 4252

Global Associates:
Cooperation with GE/NASA :

NSTL support services  2087, 2097
Global Atmospheric Research Program (GARP) :

Convair CV-990 aircraft use  258, 879, 890, 893
Data systems test 258, 259, 893, 895, 896
Establishment   890
FGGE plans  888, 890, 893-895
GATE research  256-258, 879, 890-895
Meteorological satellite data use__ 256, 258, 706, 888-890, 892, 895
Meterological satellite launch/utilization plans  897-900
NOAA/NASA cooperation  886-888
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Global Atmospheric Research Program ( GARP ) —Continued Page.
NSF/NASA cooperation  351
Objectives   255, 258-260, 705, 706, 886-888, 890
U.S.S. Vanguard support  258,893

Glover, Col. A. G.:
Letter from Curtin, Maj. Gen. Robert H.:

AF/NASA coordination review  4738-4747GM (See General Motors Corp.)
GMC Model Suburban Coaches  4007GNP Deflator  3674, 3676.Goddard Institute of Space Studies (GISS)  705, '106,941Goddard Space Flight Center, Greenbelt, Md. :

Achievements/responsibilities   681-685.
Activities/chart  3649
Advanced communications device technology research_ 1021, 1022
AOIPS site  353
Applications program objectives/review  698-709
ASTP experiment proposal  1948
Atmosphere research  3893
Automotive power source research 
Budget request, fiscal year 1976/chart  689

3912
, 3651

Cardiac pacemaker development support  3448
Contract approval limitation  153
Cooperation with Army/Navy :

Far infrared spectrum studies  1022, 1023
Cooperation with Princeton University/Westinghouse :

SEC Orthicon development  1440'
Cooperation with Stanford University:

Stanford University Biomedical Application Pro-
gram  3473

CTS testing  994
CZCS development  882
Delta launch vehicle management  682, 685, 686
Digital Preprocessing System (DPPS)  812
Engineering Division  709-714
Equal Opportunity evaluation  4027, 4028
Facilities description/capital investment  686
Fire protection and safety  3446
Funding/reimbursable launches  686, 688, 689
GEOS-C Mission Control Center  1049
Goddard Ocean Color Scanner  841, 842,845
HCMM data processing  954
HEAO support  2667
Heat pipe technology  3467
Highway research  3446
Image Data Processing facility  3399
Industrial application/field center utilization  3461
LST participation  2747, 2749
NASA Data Processing Facility  812
NASCOM responsibility  3387
Organizational structure  688
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Goddard Space Flight Center, Greenbelt, Md.—Continued
OTDA budget request, fiscal year 1976 
Personnel Management evaluation 
Pinwheel technique research 
Red Tide monitoring/sensor development
Responsibilities  
SAGE data processing 
Sciences program review 
Space processing sounding rocket experiments
Spacecraft standardization studies 
STDN management 
Support contractor manpower
TDRSS support 
Technology transfer

Page

3327
4027,4028

1022
707-709

1580, 1581
958

688-697
  1109-1113

710
714-720,3331

reduction  3428
3425

  3786,
3979, 3800, 3804, 3805, 3827, 3935, 3950

TELOPS installation  3397

Third Earth Resources Technology Satellite Symposium___ 726

Goddard Workshop, 1972:
Space shuttle study  4045

GOES (Geostationary Operational Environmental
Satellite)   809, 3960

Goldfield mining district, Nevada  782
Goldstone, Calif. tracking station  253,

1066, 1067, 1524, 3101, 3110, 3341, 3358, 3370, 3371
Goldwater, Hon. Barry M., Jr.:

Comments:
ATS 6:

Alaska health care experiment significance  22
Space program:

Budget request  133
Transportation research:

Interagency cooperation  133, 134
Inquiries:

Applications program, OA:
Construction electrical flat cable  45

ATS 6 Alaska health care experiment:
Technical reliability  22

Energy research and development (E.R. & D.) :
ERDA/NASA conflict  3583, 3584

LACIE project:
NOAA/USDA/NASA cost sharing  37
Trade impact  37

Research and Program Management (R. & P.M.) :
Industry/NASA comparisons  3570, 3571
Personnel recruitment/retirement/reduction____ 3569

Gould, Harold A.:
Inquiries:

Deep Space Network (DSN) :
Funding   1529, 1530

Jet Propulsion Laboratory:
Budget request fiscal year 1976  1529
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Gould, Harold A.—Continued
Inquiries—Continued

Rockwell International Space Shuttle program: Page
KSC projects/shuttle runway/cost allocation____ 2287-

2289
Main Engine development  2438
Test facilities modification cost  2389

Task orders:
Explanation

GPL (See General Purpose Laboratory)
Graduate/Undergraduate Study Program, MAF 
Grand Coulee Dam, Wash 
Grand Turk Island:

Laser mobile units 
Gravity (See Weightlessness)
Gray, Edward Z.:

General testimony:
Technology utilization program, OIATU :

Biomedical R. & D. funding  119
Biomedical teams expansion  3487
Expansion/application center site selection  3487
Identification and publication program  3457
Industrial application centers/support  3457,

3458, 3468, 3489, 3490
Personnel level/public affairs effort  3490
Public service  3468, 3469, 3485
Significance/objectives   3457
State/local government utilization  3468Information requested by:

Fuqua, Hon. Don:
Firms listed by State utilizing NASA data  3486Technology utilization program project backlog/budget/ personnel   3488, 3489, 3491Prepared statement  3435-3456Technology utilization program, OIATU  3435-3456Applications engineering  3447, 3450Background/significance/objectives ___ 3435-3437, 3456Industrial applications centers  3439-3443Program evaluation/costs  3454-3456Publications program  3438, 3439Technology applications  3443, 3447Technology sharing  3450-3453Gray, Harry T.:

Letter from Milford, Hon. Dale:
Facilities construction  4724Great Britain:

AMPS Science Definition Working Group participation  1456,
1457BH 125/Learjet's competition 4712Civil Aeronautics Authority: 

Cooperation with United States:
Aircraft accident research  4275

  152,8

2819
677

3354
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Great Britain—Continued
Cooperation with France/United States: Page

Tiros-N   352, 900
Cooperation with United States:

Aircraft accident research  4275
Aircraft fire technology  4289, 4322, 4323
Ariel 5  1144
LST definition studies  1176, 1435, 2747
Scouts launch vehicle  1619
Skynet launches  2455
Wind tunnel tests  4693
X-ray investigations  1137

ESRO participation:
Spacelab funding  2632, 2633

Royal Aircraft Establishment:
Cooperation with FAA/NASA :

Aircraft fire technology
Aircraft fire technology  4289, 4322, 4323

Great Lakes (see also) Lake Erie; Lake Michigan; Lake
Ontario • Lake Superior)    561

Great Lakes Basin  755, 3905
Great Smoky Mountains National Park  3809
Green, Stanley J.:

"Current Status of General Aviation Technology"____ 4654 1672
Abstract/conclusion/epilog 4655, 4672
Aerodynamics   4666 4669
Airframe   4663-4666
Environment   4669, 4671
Facts and figures about general aviation  4655-4658
Future   4671, 4672
General aviation compatibility with the operating
environment   4659-4665

General testimony:
General aviation:

Avionics R. & D 4648
Large/small aircraft R. & D. problems  4650

Letter to Milford, Hon. Dale:
Facilities construction/modification  4731

Green Swamp, Fla  3809
Greenland   679
Greensboro, N C  3809
Grey. Dr. Jerry:

General testimony:
Technology research and development:
Publicizing NASA programs  3622, 3623

U.S.S.R./U.S. comparative expenditures  3621
Griffin. Gerald D.:

Information requested by:
Fuqua, Hon. Don:

Ozone layer research  605, 606
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'Griffin, Gerald D.—Continued
Letters to:

Swigert, John L., Jr.: Page

R. & P.M. reprograming of funds  4009
Teague, Hon. Olin E.:

Michoud Assembly Facility CofF status  4008
Jet Propulsion Laboratory CofF cost increase  4006

Groo, Elmer S.:
General testimony:

Personnel:
Aeronautical research and development  3568
Energy research and technology  3566
Productivity   3567, 3568
Recruitment/retirement/transfers 3561,3565, 3569, 3570
Reduction/budget increase  3568, 3569

Research and Program Management (R. & P.M.) :
Budget formulation/breakdown  3559-3561,3564
Budget increase justification  3561, 3562
Industry/NASA comparisons  3570, 3571
Management audits  3566, 3567
Salaries   3560,3561, 3570
Travel funds  3564, 3565

Information requested by:
Winn, Hon. Larry, Jr.:

Civil service personnel/consultants  3563, 3564
Prepared statement  3545-3558

Research and Program Management (R. & P.M.) 3545-3558
Administrative support  3555
Budget request, fiscal year 1976  3548-3555
Center Operations Office role/objectives 3545-3547, 3558
Facilities services  3553
Personnel programs/manpower review  3548-3550
Technical services  3554
Travel requirements  3551-3553

"Ground Facilities Requirements Document" 2697
Ground support equipment (GSE) (see also Spacelab) :

Apollo program 4076,4077
Ground transportation systems:

Automotive:
Electric power source research 3912
Fuel consumption/pollution reduction 3911,3912
Gas turbine technology 3912
Internal combustion engine alternatives 3917,3918
Linear Induction Motor (LIM) 3910
Ride quality studies 3914,3915
Safety   3009,3913,3914

DOT needs goals 3908
Improvement considerations 3910
Louisiana State University/NASA cooperation 3920
Materials research 3917
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Ground transportation systems—Continued
Railroad: Page

Alternate engine cycle studies  3912
Ride quality studies  3914, 3915
Safety   3909, 3913, 3914
Tracked Air Cushion Vehicle (TACV)  3909

RANDOMDEC utilization  3913
Significance   3909

Grumman Aerospace Corp.:
Cooperation with McDonnell Douglas Corp./TRW, Inc./
VFW-Fokker/ERNO/NASA :
'Spacelab   2216, 2633

Cooperation with NASA:
Shuttle Orbiter  1842, 1883, 1909-1912, 4041
Shuttle training aircraft   1905

Orbiter 101 development/status  2305, 2306, 2313-2316
GSA (See General Services Administration)
‘GSE (See Ground Support Equipment)
GSFC (See Goddard Space Flight Center)
Guam tracking station  3341
Guatemala   1594
Guidance and Control Lab (See Lewis Research Center)
Guided Missile Test Shop (See George C. Marshall Space
Flight Center)

Gulf General Atomic Co., San Diego, Calif.:
Cooperation with Rancho Los Amigos Rehabilitation
Engineering Center/NASA :

Paralytic assist devices  66, 67
Gulf of Mexico  350, 799, 882
Gulf Stream II (Space shuttle training aircraft)  1995
Guastaferro, Angelo:

General testimony:
Viking project:

Biology instruments installation  1656
LaRC support  1653-1657

GVHRR (See Geosynchronous Very High Resolution
Radiometer)

Hadamard transform technique  1020
Hadley Rille (Moon)  3734
Rahn, W. L.:

General testimony:
SEASAT-A :

LMSC involvement  649-654
Hamilton, Jeffrey T.:

Information submitted:
"Space Benefits"  3775-3858

Construction   3817-3820
Electric utilities  37934797
Environmental quality  3798-3801
Food production and processing  3802-3805
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Hamilton, Jeffrey T.—Continued
Information submitted—Continued

"Space Benefits"—Continued 'Page

Government   3806-3811
Highway transportation  3825-3828
Law Enforcement  3821-3824
Manufacturing capital goods  3783-3787
Manufacturing consumer products  3779-3782
New consumer products and retailing  3788-3792
Petroleum and gas  3812-3816

Hammond Lake Dam  3820
Hampton Roads, Va  1594,1605,1629,1717
Hampton, Va. :

Cooperation with NASA:
RECOUP project  3884

Hanford Engineering Development Laboratory  3797
Hankins, James D.:

Biography   41,42
General testimony:

Flat construction wiring cable:
Applications/safety   48
Capability/development   42 16
Transmission efficiency  49

Prepared statement    46-48
Flat construction wiring cable_ _    46-48

Applications/participants   47,48
Capability/development   46,47

Hardy, George B.:
Prepared statement  2561-2573

Solid rocket booster project  2561-2573
"Baseline" configuration and performance

study   2564-2569
Budget request  2571-2573
Contractual agreements  2569-2571
Preliminary Design Review (PDR)  2561-2564 .
Subsystem contractors  2571

Harford, James J.: '
General testimony:

Aeronautical research and development:
DOD/NASA cooperative efforts  4595,4596
Educational programs/facilities  4594,4595
Foreign/U.S. markets comparison  4593
Industry/NASA relationship  4595
National monetary investment  4594
Short-haul systems  4592,4593
Technology priorities  4592,4593
U.S. aviation history  4591,4592
TT.S./U.S.S.R. symposium overview  4591

Social service satellite, proposed:
HEW funding    3620
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IIarford, James J.—Continued
General testimony—Continued

Space program: Page
Congressional support, 1980-2000 outlook 3622
Responsibility for publicity 3605

Technology research and development:
Congressional support 3619,3620
Engineer school enrollment 3620,3621
Publicizing NASA programs 3622,3623
Technology transfer 3621
U.S.S.R./U.S. comparative expenditures 3621

Prepared statements  3606-3618,4572-4590
Aeronautical research and development  4572-4590-

Aerospace structures development  4586, 4587, 4589
Boeing 707/DC-8 replacements  4579, 4580
Budget increase justification  4578, 4579, 4589, 4590
Construction of facilities  4585
DOD/NASA  budget
1976

Economic/sociological impact
Engine research
Foreign/U.S. markets comparison 
Government support of industry 
Graduate/undergraduate student statistics_ _
Military aircraft sales 
National monetary investment 
Short-haul systems 
U.S. aviation history 
U.S./U.S.S.R. symposium overview 

Technology research and development 
Applications

requests, fiscal year
4583, 4584
4581,4582'
4587-4589
4580, 4581
4576, 4577
4584, 4585
4577, 4578
4582, 4583
4579-4581
4573, 4571
4573, 4574
3606-3618
3610-3618

Inflationary effects 
U.S. level of activity 

Harkin, Hon. Tom:
Comments:

LACIE project:

3607, 3608
3608, 3609

Cost effectiveness/crop surveillance 40
Inquiries:

LACIE project:
Costs/global coverage 38, 39
Crop estimates/effectiveness 39, 40
DOD utilization 40

HARM (See High Velocity Anti-Radiation Missile)
Harr, Karl G., Jr.:

General testimony:
Advisory Council, NASA:

AIA participation 4601
Aeronautics R. & P.:

Aircraft fuel conservation 4599
Background/needs/activity level 4598,4599, 4602'
Financing  4600

5S-777-75 8
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Harr, Karl G., Jr.—Continued
General testimony—Continued

Aeronautics R. & D.—Continued page
Foreign competition/data restrictions 4604,4605
Government/industry cooperation 4600
National transportation policy 4606
Program/funding adequacy 4602,4603
U.S. superiority 4599

Letter from Milford, Hon. Dale:
Construction of facilities 4724

Letter to Milford, Hon. Dale:
Construction of facilities 4730,4731

Harris County Emergency Medical Service, Houston, Tex.:
Cooperation with NASA:

TELECARE utilization 3453
Harris County, Ohio 4067
Harrisburg, Pa 41C9
Harrison, Dr. Donald C.:

Prepared statement 3470-3484
Stanford University biomedical application pro-
gram  3471-3484

Background/operation   3471-3473
Evaluation/future potential  3483, 3484
Goals/objectives  34'73, 3474
International Biomedical Electrode Confer-
ence  3478-3481

Portable cardiac ultrasonoscope  3475-3477
Pressure sensing devices mounted on cardiac cath-

eters   3482, 3483
Harvard University:

Cooperation with Michigan University/NASA :
Stratosphere research program/modeling  605

Spectrometer development contract  179
Hawaii (see also Infrared Telescope Facility, Mauna Kea)   253,

620, 983, 1067, 1781,2524, 3747
Hawaii, University of  180
Hawker Sidley Dynamics (HSD) , Great Britain:

Spacelab pallet structure development  2633
Hawkeye Explorer  1137, 1159, 1671
Hayes, Dr. Philip H.:

Inquiries:
Energy research and development:

Nuclear energy viability  122, 123
Solar/geothermal funding  122

Hayes International Corp.:
Cooperation with NASA:

DTMO support  2097
Cooperation with Boeing Co./Computer Sciences Corp./
Computing and Software Co./Management Services
Inc./NASA :
MSFC operations  2087



113

Hayes, William C., Jr.: rage
Prepared statement  3219-3235

Advanced concepts technology applications  3232-3235
Current activities overview  3232,3233
ODIN program  3235
Polyimide composite materials  3233
Propulsion/engines  3233-3235

Earth orbital transportation systems technology,
OAST   3219-3235
Advanced concepts technology applications  3232-3235
Space Shuttle technology applications  3219-3228
Space Tug technology applications  3228-3232

Space Shuttle technology applications  3219-3228
Aerothermodynamics   3222
In-flight data management and processing___ 3224-3228
Materials   3224
Structures 3222-3224, 

Space Tug technology applications  3228-3232
Guidance and control systems  3231
Laser gyro inertial reference system  3231,3232
Light weight composite materials  3231

Hazelrigg, George A., Jr.:
Prepared statement  365-446

Economic Value of Remote Sensing of Earth
Resources from Space 365-446

Continuity of ERS service 430-438
Economic value of ERS information 396-402
ERTS 1 mission highlights 386-395
Indirect benefits 439 146

403-429Measured direct benefits 
Study objectives/organization 373-381
Systems context 444 146

381-386Value of remote sensing 
Indirect benefits, ERS systems 439-446

Foreign aid program 442,443
Intangible benefits 441
Long-range vs. short-range benefits 441
Research tool applicability 439,440

Measured direct benefits, ERS system 403-429
Ad hoc water management study 417-421
Agricultural benefits estimates 403-417
Distribution of ERS benefits  425-429
Land cover case study  422-425HCMM (Heat Capacity Mapping Mission) (See AEM—A)

Headquarters, 
NASA, Washington, D.C.  154Activities/chart   3649Budget request, fiscal year 1976/chart  3651Energy Conservation and Reduction Program  4093Equal Opportunity evaluation  4027,4028Facilities management  4101,4102Funding, fiscal year 1975/chart  3651
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Headquarters, NASA, Washington, D.C.-Continued Page-

4093
Personnel  
Inflation studies/measures 

3165, 4027, 4028, 4098-4099.
R. & P.M. audits  40099:31
R. & P.M. review schedule, fiscal year 1976/chart  

4 

SRB contractor selection  4084, 4085
Technology transfer  3796, 3808, 3810, 3819, 3823

Health/Education Telecommunications (HET) experiment:
HEW/NASA. cooperation  21, 22, 120, 239, 240, 985-987

'Health, Education and Welfare, Department of (HEW) :
Cooperation with IHS/NASA :

STARPHAC 21, 120, 661, 663, 665, 666, 668-670,2023
Cooperation with NASA:

Applications engineering  3448
ATS-6   239, 240, 701, 4058, 4059
Biomedical research    119, 120
Communications satellites 3964
HET experimen't  - 21, 22, 120, 239, 240, 985-987
Remote health care project  3870, 3923-3926, 3938-3941
STARPHAC 21, 120, 661, 663, 665, 666, 668-670, 2023
Technology applications  3468

Improvement/future plans  3755, 3756
HEAO (High Energy Astronomical Observatory) __ 1145-1147. 1333-

Astronomy objectives 
Budget increase impact 
Budget request, fiscal year 1976 
Mission schedule/chart  2662, 2664-
"MSFC decreased energy use effect  2516
MSFC management  2488,2503, 2525, 2662, 2667
Organization structure  2665, 2667
Principal investigators/chart  2662-2663
X-ray investigation  2651, 2654, 2657, 2659, 2667

HEAO-A  1145, 1146, 2657, 2658
HEAO-B   1145, 1146, 1195, 2659, 2660
HEAO-C   1147, 2667
Hearth committee  3310
Hearth, Don:

"Outlook for Space" (text)  3752-3761
HEAS (See High Energy Astrophysical Spacelab (HEAS)

facility)
Heat Capacity Mapping Mission (HCMM) (See AEM-A)
Heat pipes___ 2165, 3286, 3287, 3441, 3454,3461, 3464-3466, 3790, 3815
Heat Pipe Ad Hoc Technical Review Team  3465
Hechler, Hon. Ken:

Comments:
Energy research and development

Interagency cooperation need  82, 128
Noise abatement program, OAST

Congressional laboratory visit  78
Ozone layer:

Freon impact  132
Technology utilization program:

Budget increase need  79, SO

2651, 2654-2656, 2666, 2667
2512
266 7
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Hechler, Hon. Ken—Continued
Inquiries:

Aircraft energy conservation: 'Page
Air traffic control effect  78
Noise reduction tradeoff/timetable  77,78

Apollo-Soyuz Test Project (ASTP ) :
Necessity/significance/cost saving  120,121

ATS 6 :
Alaska health care experiment consultation  22

Energy research and development:
Coal utilization  82
Solar/geothermal development constraints  128

Flat construction wiring cable:
Economic problems  48

Heiss, Klaus P.:
Prepared statement  365-446

Economic Value of Remote Sensing of Earth Resources
from Space  365-446

Continuity of ERS service  430-438
Economic value of ERS information  396-402
ERTS I mission highlights  386-395
Indirect benefits  439-446
Measured direct benefits  403-429
Study objectives/organization  373-381
Systems context  444-446
Value of remote sensing  381-386

Indirect benefits, ERS systems  439-446
Foreign aid program  442,443
Intangible benefits  441
Long-range vs. short-range benefits  441
Research tool applicability  439,440

Measured direct benefits, ER system  403-429
Ad hoc water management study  417-421
Agricultural benefit estimates  403-417
Distribution of ERS benefits  425-426
Land cover case study  422 425

Helicopter rotor blade research:
Laser velocimetry/illustration  4537-4538,4544,4549

Helicopters (See Long-haul helicopter; Rotor Systems Research
Helicopter)

Helios solar probes:
Current status  1235,1236,1731
DSN support  3369,3371
Launch record/launch vehicle support_ _ __ 1222,1235,1730,1731
OTDA support  3419
West Germany/United States cooperation_ 1235,1731,3335,3369

Helios-A (See Helios 1)
Helios 1 :

West Germany/United States cooperation  1334,1335,2455
HET (See Health and Education Telecommunication experi-
ment)

HEW (See Health, Education, and Welfare. Department of)
High efficiency wing  4330
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High Energy Astronomical Observatory (See REA° (High
Energy Astronomical Observatory) ; HEAO—A ; HEAO—B ;
HEAO—C) Page.

High Energy Astrophysical Spacelab (HEAS) facility___ 1457, 1458
High Energy Astrophysics Management Operations Working
Group  1458

High-powered broadcast satellite  1775-1778
High-power laser research (See Lasero)
High resolution camera  803
High Reynolds Number facilities  3536, 3537, 4585, 4594
High Reynolds Number Transonic Research Tunnel (TRT)
(See Transonic Research Tunnel)

High Reynolds Number Tunnel (HIRT) , AEDC  4167,
4168, 4676, 4677

High-Speed Interferometer (HST)  832
High temperature gas-cooled reactor (HTGR)  3796
High Temperature Loads Calibration Facility  4411
High Velocity Anti-Radiation Missile (HARM)  2373
Highly Maneuverable Aircraft Technology (HiMAT)
Program:

Aeronautics Panel recommendations  4420, 4445
Differential Maneuvering Simulator (DMS ) use  4422,

4423, 4436, 4447
Improved capabilities  4421, 4433, 4445
Objectives/description/illus.   4181,4195, 4207
RPRV flight technology  4181, 4421, 4422, 4435, 4445, 4447
Studies/phases  4420, 4421, 4445
Supporting technology/chart 4421, 4434, 4445, 4447

Highway construction  336-343
Hill County, Mont  107,725
Himalaya Mountains  766.
HiMAT (See Highly Maneuverable Aircraft Technology)
Himmel, Dr. Seymour C.:

General testimony:
Atlas/Centaur launch failure

Effects on Viking project  1736
Disaster Warning Satellite System (DWSS )

Significance   1783
Lewis Research Center (LeRC)

Budget request ,-  1729
Space research and technology:

User follow-on  1744
Hines, D. J.:

Letter to Milford, Hon. Dale:
Construction of facilities  4728

Hinners, Dr. Noel W.:
General testimony:

Earth and space physics program:
Atmospheric radiation study  1351

HEAO program:
Budget status  1497
Schedule/payloads/cost savings  1353
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Ili liners, Dr. Noel W.—Continued
General testimony—Continued

Helios solar probes: Page
Germany/U.S. data/cost sharing  1474, 1496
Objectives   1349

Jupiter (planet) :
Miniature solar system  1490, 1491
Radiation   1488
Redspots/atmospheric circulation/chemistry. 1488-1490

Large Space Telescope (LST) :
Capabilities/development status/economics__ 1353, 1354
Cost savings/size specifications  1373-1376

Launch vehicle and propulsion program, OSS :
Objectives/achievements/plans 1356, 1357

Lunar and planetary exploration program, OSS :
U.S.S.R./U.S. cooperation  1351

Lunar exploration program, OSS :
Budget increase/justification  1496
U.S.S.R./U.S. lunar sample sharing and analy-

sis   1496, 1497
Lunar Programs, OSS :

Data analysis/significance/benefits  1350,
1351, 1380, 1381, 1385-1388

Data dissemination  1390
Instrumentation advances/remote sensing___ 1388, 1389
Moonquake/earthquake correlation_ _ _ _ 1382, 1384, 1385
Seismic signals/laser reflector  1382-1384

Mariner 10:
Achievements/comparative planetology  1349
Mercury observations/planet formation  1348.
"Solar sailing" technique  1348, 1349

Mariner Jupiter/Saturn 1977 mission:
Plans/objectives   1350 1491-1493

Mariner Venus/Mercury (MVM-77) fly-by mission:
Cost effectiveness  1476
Solar sailing  1475
Venus atmosphere study  1476, 1477

Mercury (planet) :
Characteristics   1474, 1475

Office of Space Science (OSS) :
Programs/objectives  1347

Ozone studies:
Depletion effect  1366, 1497, 1498

Physics and astronomy program, OSS :
Black hole theory/study  1352, 1353, 1368, 1369
"Comparative planetology"  1355, 1356
Data analysis/funding problem  1370-1372
International satellites/balloons/sounding

rockets   1378, 1379
Objectives/status  1351
Planned missions, 1975  1379, 1380
Stratospheric research  1354, 1355
X-ray measurement  1369, 1370
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Hinners, Dr. Noel W.—Continued
General testimony—Continued

Pioneer II: 'Page

Jupiter observations  1347
Pioneer/Saturn mission:

Nuclear generator  1348
Timetable/trajectory   1348

Pioneer/Venus mission:
Atmospheric circulation studies  1447-1479
Objectives   1350

Planetary exploration program, OSS:
Future missions/Uranus feasibility  1493, 1494
Goals/achievements   1471-1474
Ground-based support  1494, 1495
Planet density study  1490, 1491
Post-Viking missions/plans  1486

Skylab program:
Data analysis budget increase/justification  1497

Solar physics program, OSS:
Mission plans /objectives__ 1351, 1352, 1367, 1372, 1373
Radiation studies  1359-1362, 1366
Sun spot activity/effects  1364-1366
Supporting research and technology  1362-1364

Space science program, OSS:
Budget request/program continuity  1346, 1347
Congressional display models  1471
International cooperation/cost sharing  1498
Significance/justification   1357

Space shuttle:
Reliability/reduced payload cost  1507

Space lab:
Payloads/international cooperation  1499
Shuttle application/AMPS payloads  1376-1378

Viking project:
Cost estimate  1358, 1359
Experiments   1484, 1485
Goals/launch preparation  1349, 1350, 1486, 1488
Land sites/plans  1481-1483
Mars atmosphere /climate study  1480, 1481
Mission plans/schedule  1485, 1999
Technology application  1485

Information requested by:
Fuqua, Hon. Don:

OSS budget request/projected new starts____ 1357, 1358
Prepared statements  1132-13459 1392-1470

High energy astronomy program, OSS  1392-1412
Background/history   1392-1394
HEAO—A  1396, 1397, 1403, 1411, 1412
HEAO—B   1397, 1398, 1404
HEAO—C   1398, 1399, 1405
Objectives/status/plans   1394-1396, 1401, 1402
Spacecraft design/instrumental   1309-1401,

1407-1410
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Hinners, Dr. Noel W.—Continued
Prepared statements—Continued Page

Large Space Telescope (LST)  1429-1450
Advanced technological development  1437,1438
Assessment   1441
Contractors   1411,1445
Graphite epoxy  1438,1439,1448
Lower cost options  1434,1435,1441,144'2
Minimum scientific specifications  1443
Secondary electron conduction ( SEC) orthicons  1439-

1441,1449
Significance/rationale/justification   1429-1434
Smaller-sized telescope implications___ 1436,1437,1441

Launch vehicle and propulsion programs, OSS  1321-1345
Atlas Centaur program  1331-1333
Delta program  1327-1331
Objectives/scope/plans/analysis  1321-1325,

1338-1345
Scout program  1326,1327
Supporting research and technology  1336-1338
Titan 111C program  1335,1336
Titan 111E Centaur program  1333-1335

Lunar programs, OSS  1292-1320
Advanced programs and technology  1309-1311
Apollo lunar surface/Orbital experiments  1295,1296
Cartography/geodesy  1296-1298
Data analysis/synthesis   1306-1309
Earth-based Moon observations  1300-1301
Laboratory studies  1303,1304
Lunar Programs Office activities  1292,1293
Lunar sample research  1298-1300
Meteorite studies  1302,1303
Program elements  1293-129,-)
Science experiment cancepts  1305,1306
Status/justification   1311-1320
Terrestrial analogs  1301,1302
Theoretical studies  1304,1305

Physics and astronomy programs, OSS  1132-1220
Assessment   1180-1183,1220
Astronomy projects__ 1139-1150,1192,1193,1195,1196
Large Space Telescope (LST)___ 1174-1177,1216,1217
Mission profiles  1134-1139,1188-1191
Spacelab   1177-1180,1186,1187,1218,1219
Suborbital program  1163-1167,1207-1212
Sun-Earth relations  1150-1163,1189,1197-1207
Supporting programs/funding  1167-1174,

1202,1213-1215
Planetary exploration program, OSS  1221-1289

Accomplishments  1221-1223
Flight support/functions  1252,1253,1287
Helios solar probes  1235,1236,1271
Mariner Jupiter/Saturn (MJS ) mission__._... 1242-1246,

1279,1280
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Hinners, Dr. Noel W.—Continued
Prepared statements—Continued

Planetary exploration program, OSS—Continued Page

Mariner Venus/Mercury flyby__ _ _ 1232-1235,1268-1271
Objectives/scope 1223-1227,1256,1257,1260-1262
Pioneer heliocentric orbiters  1227,1228
Pioneer Jupiter flybys  1228-1232,1263-1267
Pioneer Venus orbiter mission  1247-1250,1281-1284
Planetary astronomy activities  1250-1252,1285,1286
Supporting research and technology  1253-1256,

1288,1289
Viking Mars orbiters/Landers_ __ 1236-1242 1272-1278

Solar Maximum Mission ( SMM)  1413-1428
Development/payloads  1418-1428
Objective/rationale  1413-1417

Space science program, OSS  1132-1345,1392-1470
High energy astronomy program  1392-1412
Large Space Telescope (LST)  1429-1450
Launch vehicle and propulsion programs__ _ _ 1321-1345

1292-1320
1132-1220
1221-1289
1413-1428
1451-1470
1451-1470
1454-1457
1465-1470
1457,1458
1458-1460
1451-1454,
1463,1464

Solar physics  1461-1463
Ultraviolet/visible astronomy  1460,1461

HIRT (See High Reynolds Number Tunnel)
Hodge, Ken:

General testimony:
Two-segment approach:

WindWd shear effect  4263
Holland (See Netherlands)
Holloway, Paul:

General testimony:
Space Shuttle technology:

LaRC activities  1637-1645
Hollywood Presbyterian Hospital:

Cooperation with Martin-Marietta Corp./St. Luke's Hos-
pital/NASA:
Clean room technology  3932,3947

Home construction  343-346
Honeywell Corp.:

Accelerometer assembly  2346,2348
Cooperation with NASA:

SSME  1564,1847,2553,2555,2557,2559

Lunar programs 
Physics and astronomy programs 
Planetary exploration programs 
Solar Maximum Mission (SMM) 
Spacelab science payload 

Spacelab science payload program, OSS 
Atmospheric and space physics 
Charts  
High energy astrophysics 
Infrared astronomy 
Objectives/general activities/plans 
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Honeywell Corp.—Continued Page

IBM equipment  2346, 2349-2351
Management/organizational changes  2549

Hoover Dam, Nevada  4043
Hosenball, S. Neil:

General testimony:
Appropriations and budget:

Revisions, fiscal year 1976 budget request  3572,
3573, 3582, 3583, 3586, 3587

Transition period itemization  3587, 3588
Construction of facilities:

Cost variance authority  3585
Energy research and development:

ERDA/NASA conflict  3583
Information dissemination:

Limiting foreign access  3574-3578
Kennedy Space Center (KSC) :

Visitor count/revenues  3582
Information requested by:

Fuqua, Hon. Don:
Kennedy Space Center visitor count  3582) 3583

Housing and Urban Development, Department of (HUD) :
Cooperation with DOT/EPA/NASA :

Pollution control  3902
Cooperation with ERDA/NASA :

MIUS  124-126
Cooperation with NASA:

Applications engineering  3448
Integrated Utility System  117, 3101, 3109, 3110
MIST facility  3141
MIUS  124-126,

571, 572, 1127, 3139-3141, 3861, 3865, 3884, 3905
"Program Plan-Solar Heating and Cooling Demon-

stration Program"  2723-2725, 3099, 3106, 3148
Technology applications  3468

Houston Lighting and Power Co  3795
Houston, Tex  1540,2352-2354, 3448, 3455, 3468, 3672, 3810, 4063
Howard University  1088
HSD (See Hawker Sidley Dynamics)
HSI (See High-Speed Interferometer)
HTGR (See High temperature gas-cooled reactor)  3796
HUD (See Housing and Urban Development, Department of)
Hudson's Bay Co  3791
Hughes Aircraft Co.:

Cooperation with GE/NASA :
Pioneer/Venus project spacecraft  1249

Cooperation with NASA.:
Pioneer-Venus spacecraft  587

Electric thruster studies  1757, 1784
General aviation functions  4651

Human factors research:
Airlines research recommendations  4765, 4766, 4775

Humbolt Current  248
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Hunter, Maxwell:
General testimony:

Large Space Telescope (LST) : ?age
Costs reduction  647
Justification   639-645
Life expectancy/periodic service  647
LMSC design/development explanation  634-638
LMSC qualifications  645-647

Huntington Beach, Calif  202
Huntsville, Ala  1540
Hurricane Becky  349, 350
Hurricane Carla  4067
Hurricane Carmen  349, 350
Hydraulic Research, Inc.:

Cooperation with NASA:
SSME   1847, 1848, 1892, 1918, 1919, 2553

Management/organizational changes  2549
Hydrogen Energy System Technology Program  3129-3132
Hydrogen fuel technology  76,

77, 116, 1696-1698, 1727, 1733, 1746, 1747, 1750-1756,
1767, 1768,3101, 3108, 3109,3123-3125, 3195, 4182, 4196,
4208, 4215, 4229, 4250

Hydrogen technology:
Aircraft applications  3887, 4491-4494, 4517
Automobile hydrogen-injection engine  3868
Energy systems applications  3882
Metallic hydrogen research  3214, 3215
Transportation applications  3911, 3918

Hypergolic Checkout and Refurbishment Facilities (See John
F. Kennedy Space Center)

Hypergolic Test Building No. 2 (See John F. Kennedy Space
Center)

Hypersonic aircraft  1681, 4183, 4196, 4209
Hypersonic aircraft technology, OAST  4462,

4464, 4505-4507, 4510, 4520

I/O separator (See Inorganic/Organic (I/O) separator)
I. T. & T. (See International Telephone and relegraph Co.)
IAC ( See Industrial Applications Centers)
IBM (See International Business Machine Corp.)
ICAS (See Interagency Committee for Atmospheric Science)
ICCD (See Intensified Charge-Coupled Device)
ICCERSP (See Interagency Coordinating Committee for
Earth Resources Satellite Program)

Ice mapping  501-503, 507, 511, 512, 701
Ice Navigation Center, Cleveland, Ohio, USCG  809
Iceland  679
ICE WARN :

Coast Guard/NOAA/NASA cooperation  561, 809
ICSU (See International Council of Scientific Unions)
Idaho     1740
NM (See Instrument Flight Rule)
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S.

IIIS (See Indian Health Service) PsWO

ITT Research Institute  1114
ILLIAC (See Illinois Institute for Advanced Computation)
ILLIAC IV computer  3901, 4411
Illinois   3610
Illinois Bureau of Criminal Investigations  3822
Illinois Institute for Advanced Computation (ILLIAC)  191
Imbrium basin (Moon)  3736
IMP 6 (Interplanetary Monitoring Platform)  694, 1159
IMP 8  1159
Impact Dynamics Facility (See Langley Research Center)
Imperial Oil Co  3815
Improved TIROS Operational Satellite (See ITOS (Improved
TIROS Operational Satellite) , ITOS-G, NOAAS, NOAA 3)

India
ASTP experiment proposal  1975
Cooperation with United States:

ATS 6  • 240,
241, 629, 630, 663, 981, 3343, 3613, 3756, 3964, 4058

Indian Health Service (IHS)
ATS 1 data utilization  19,22
Cooperation with HEW/NASA :

STARPAHC 21, 210, 661, 663, 665, 666, 668-670, 2023
Cooperation with NASA:

STARPAHC 21, 120, 661, 663, 665, 666, 668-670,2023
Indian Ocean  1615, 1732, 1734, 1735, 3430
Indiana   785, 3457, 3801
Indiana University:

Cooperation with NASA:
ARAC  3442, 3458

Indonesia   1331, 1745, 1746
Indus River  766
Industrial Applications Center (IAC) (see also Aerospace Re-
search Applications Center; Computer Software and Manage-
ment Information Center; Technology Application Center;
Technology Use Study Center) :
Client fees  3489, 3490
Commercial utilization  3440-3442, 3458,3790, 3791
Expansion considerations  3454, 3455
Functions  . 3439, 3440, 3458
Planned improvements  3440
Reimbursed services  3458
Scholastic cooperation  3439-3442, 3457, 3458
Users     3486

Industrial cooperation (see also Contracting and procure-
ment) :

Aeroject-General Corp./NASA :
California Four Cities Program  3810, 3823

Aerospace Corp./NASA :
Advanced space program studies  180, 713, 714
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Industrial cooperation—Continued
Air Research/LMSC/Navy :

Closed loop braid and cycle turbine utilization 
Alyeska Pipeline Service Co./NASA :

Heat pipe technology 
Amateur Radio Association/NASA :

Oscar-B 
American Airlines, Inc./NASA:

Orbiter piggyback aircraft 
Ampex Corp./NASA :

Videotape storage/retrieval system 
Artech Corp./NASA :

Eutectic salts 
Automation Industries, Inc./NASA :

Ultrasonic nondestructive testing techniques
Ball Bros. Research Corp./NASA :

LST studies  2747
Lubricant deposition process  3786

Battelle Memorial Institute/Econ, Inc./Ocean Data Sys-
tems, Inc./Ocean Routes Inc./NASA:
SEASAT-A economic benefits assessment  1061

Bechtel Corp./LMSC/TRW Systems, Inc.:
OTEC program studies  671

Bell Helicopter Co./NASA:
TRRA   4415, 4440,

Bendix Corp./NASA :
KSC operations support  170-172, 2075, 2078, 2079
LST studies  2747
Manned Space Flight Network  170
Space flight tracking/data  172

Black and Decker Co./NASA :
Battery-powered hand tools  3790,

Boeing Co./ Computer Sciences Corp./Computing and
Software Co./Hayes International Corp./Management
Services Inc./NASA :
MSFC operations support  2087

Boeing Co./LMSC/Martin Marietta/NASA:
SSM  1437

Boeing Co./NASA :
AMST study  4477
KSC operations support  170, 2075, 2077, 2078
LST studies  1569, 1571, 2746. 
Mariner10 spacecraft  1517
Space Shuttle External Tank  2576

Booz-Allen Applied Research Corp./Earth Satellite Corp./
NASA:
"Earth Resources Survey Benefit Cost Study" 

Lines/NASA : 

36;;
British Airways/Pan American Airways/United Air

Aircraft accident research  4275
Cal Doran/Rohr Corp./NASA :

SRM   2569,

'Page

658

3464-3466.

1330-

171

3822

3805

3785.
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Industrial cooperation—Continued
Calmec Corp./NASA : Page

Space shuttle  2593
Cessna Aircraft Co./McDonnell Douglas Corp./NASA :

Medium density transport study  4480, 4515
Chrysler Corp./LMSC/NASA :

Automotive turbine technology  656
Computer Sciences Corp./Northrop Corp./Planning Re-
search Corp./Sperry Rand Corp./Teledyne-Brown
Engineering Co./NASA :
MSFC operations support  2087

Comsat Corp./NASA :
Launch services  1732, 2455

Econ, Inc./NASA :
"Earth Resources Survey Benefit-Cost Study"  363

EPRI/NASA :
Energy R. & D  3102, 3111,3119, 3164

ERDA/LMSC:
Gas reactor powerplant 656,657

Federal Electric Co./NASA :
KSC support services  171

GAMA/NASA :
Structures technology 4624, 4646

Garrett Corp./NASA :
Space suit cooling system  3805

GE/Global Associates/NASA:
NSTL support services  2087

GE/Hughes Aircraft Co./NASA :
Pioneer/Venus project spacecraft systems design  1249

GE/NASA :
NSTL support services 2087,2097
Windmill energy program study  3172

GF/Westinghouse/NASA :
ECAS   3119

General Aviation Advisory Panel  4364General Aviation Manufacturers Association (GAMA )   4365,
4391

General Dynamics Corp./NASA :
Atlas/Centaur lanuch vehicle  1732
Launch vehicle hardware  171
LST metering truss  1438, 1439, 1448
Shuttle Orbiter  1842, 1882, 1912General Motors Corp./NASA :
Hydrogen injection  3123Grumman Aerospace Corp./McDonnell Douglas Corp./

TRW, Inc./VFW-Fokker/ERNO/NASA :
Spacelab 2216, 2633Grumman Aerospace Corp./NASA :
Shuttle Orbiter  1842, 1883, 1909-1912Space shuttle testing  4041Gulf General Atomic Co./Rancho Los Amigos Rehabilita-tion Engineering Center/NASA :
Paralytic assist devices  66, 67
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Industrial cooperation-Continued
Hayes International Corp./NASA : Page

DTMO support  2097

MSFC operations  2087

HEW/IHS/NASA :
STARPHAC 21, 120, 661, 663, 665, 666, 668-670,2023

Honeywell Corp./NASA :
SSME   1847, 2553, 2555, 2559

Hughes Aircraft Co./NASA :
Pioneer-Venus spacecraft  587

Hydraulic Research, Inc./NASA :
SSME 1847, 1848, 1892, 1918, 1919, 2553

IBM/NASA :
Space shuttle  1905, 4044

Itek Corp./Perkin-Elmer/NASA:
LST   1431, 1435, 2746

Kamen Aerospace/NASA :
Windmill energy program study  3172

Ladish Co./NASA :
SRM   1851, 1896, 1924

Ladish Corp./Rohr Corp./Thiokol Corp./NASA :
SRM/motor case segments  2564, 2569

Litton Industries, Inc./NASA : ,
TWT   992

LMSC/NASA :
California Four Cities Program  3810

LST studies  2746
STARPHAC project  661, 668-670

LMSC/Rockwell International Corp./NASA :
Space shuttle TPS materials  655

Lockheed Corp./NASA :
' LANDSAT 1 computer programs  3809

Lockheed Electronics Co., Inc./NASA :
JSC support services  170

Los Alamos Scientific Labs/NASA :
Heat pipe technology  3790

LTV Aerospace Corp./NASA :
Scout launch vehicle  1327

Martin Marietta Corp./NASA :
Atlas/Centaur launch vehicle  1732
Clean room technology  3932, 3947
LST studies  2746

Skylab MDA/EREP  171

Space shuttle external tank (ET)  171,
1797, 1800, 1852, 1899, 1926-1928, 2533, 2575, 2577, 2580,
2589

Space shuttle test operations  2548
Titan/Centaur launch vehicle  1732
Viking lander system  170
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Industrial cooperation—Continued
Martin Marietta Corp./Rockwell International Corp./
NASA: Page

Space shuttle External Tank (ET)  2587
McDonnell Douglas Corp./NASA :

AMST study  4477, 4515
Battery separator development  1786
Heat pipe technology  3815
Launch vehicles  170, 171
Skylab program  170
Space simulation chamber  3810

MDAC/RCA-Globcom/NASA :
Delta 3914 launch vehicle  1331

Northrop Corp./NASA :
California Four Cities Program  3810

Pan American World Airways/NASA :
GASP implementation  4233, 4252

Pan American World Airways/RCA/Technicolor Graph-
ics, Inc./NASA :
KSC operations support  2078

Perkin-Elmer/NASA:
LAGEOS  2710, 2713
LST studies  2746

Philco-Ford/NASA :
JSC management  171

Pillsbury Co./NASA :
Clean room technology  3804

Planning Research Corp./NASA :
KSC operations support  2075, 2077

Pratt and Whitney/NASA:
Fuel cell development  1787

Public Technology, Inc./NASA :
Applications Team  3445-3447

Quantas/NASA :
GA SP  4233, 4252, 4253

RCA/NASA :
Space Ultra-reliable Modular Computer (SUIVIC) ___ 2731

Rocketdyne/NASA :
A-1 test stand  2552, 2558
Liquid hydrogen pump  1750, 1751
Rocket engine thrust chamber research  1752
Space shuttle test operations  2548
SSME  1747 1847 1848 2533, 2558

Rockwell International Corp./NASA :
ASTP   170, 1100, 1105, 2447
Glass technology  1113
Orbiter  170, 1537, 1797, 1800, 1842, 1863, 1881
Saturn launch vehicle  3814
Space shuttle  2540, 2810
Space station feasibility study  3763-3765
S SIVIE    170, 1797, 1800
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Industrial cooperation—Continued
Rockwell International Corp./Thiokol Corp./NASA : Page

PDR/SRB   2561
Rohr Inc./NASA :

SRM  1850, 1851, 1924, 1925
SAS/NASA :

GASP implementation  4233, 4252, 4253
SCI Systems, Inc./NASA :

Saturn launch vehicle  3815, 3820
Science Applications, Inc./NASA :

California Four Cities Program  3810
Spar Aerospace Products, Inc./NASA :

DSA  992
Technology and Economics, Inc./NASA :

Applications team  3445
Teleca re, Inc./NASA :

Telecare system  2947, 2949
Thiokol Corp./NASA :

Space shuttle test operations  2548
SRB  2536
SRM  1797, 1800, 1850, 1851, 1924, 1925 2571, 2599

TRW/NASA :
Computer software/Apollo program  3436,

3791, 3801, 3815, 3828
Solar cell research  1785
PTE power supply  992

United Airlines/NASA :
GASP implementation  4233, 4241, 4252
Noise reduction research  4221) 4245

University Corporation for Atmospheric Research/NASA :
Solar energy research  180.

Western Union Telegraph Co./NASA :
Westar-A  1328, 334g
Westar-B  1329.
Westar launches  2455

Westinghouse/NASA :
SEC Orthicon  1440'

Yardney Electric/NASA :
Silver-zincdevelopment  cell . 1.786

1 N FORUM (see also Maryland, University of)  3967,3969-3975
Infrared astronomy  1164, 1165, 1209, 1210
Infrared Interferometer Spectrometer (IRIS)  914
Infrared Telescope Facility, Mauna Kea, Hawaii  1251, 4063
Infrared Temperature Profile Radiometer (ITPR)  888
Innovative Foods Co  3805
Inorganic/organic (I/O) separator  1786
Institute for Computer Applications in Science and Engineering 4561
Instrument Flight Rule (IFR)  4221
Instrument Systems Corp. (ISC) Jericho, N.Y  3439, 3457
Intasat :

Spain/U.S. cooperation  1329, 1330)



Page

"Integrated Interface Requirements Documents-  2697
Integrated Program for Aerospace Vehicle Design (IPAD) __ 1668,

4551,4554, 4555, 4557, 4559, 4564-4568, 4570, 4571
Integrated Utility System (IUS) :

Air/water purification  3142, 3143
Energy savings  124, 125
Fuel cell technology  3142
HUD/NASA cooperation   117
MIST facility -   3141
MITTS program  3139-3141
Pyrolysis   3141, 3142

INTELSAT (see also International Telecommunication Satel-
lite Consortium) :
Comsat/NASA cooperation  2455

INTELSAT IV  1331, 1332, 1730, 1732-1734, 3613
INTELSAT IVA  1332
Intense magnetic field research  1764, 1765
Intensified Charge-Coupled Device (ICCD) :

Astronomical applications   3257; 3259
Interagency Committee for Atmospheric Science (ICAS)  693
Interagency cooperation:

Aeronautics and Astronautics Coordinating Board
(AACB, DOD/NASA)  1866, 3542, 3543

AF/FAA/Navy/NASA:
Fuel conservation  4338, 4339

AF/FAA/NASA : 
...0.7 

QPLT program  4470
AF/NASA :

Aircraft construction testing  4332
AF/NASA

Active control aircraft research  1703-1705
Aircraft safety consultation  4272
AMST   119,4475. 4512
B-1 aircraft i  4450
C-130 aircraft  70
Composite primary structure flight program  4342
F-111/TACT program  410g.
Fuel conservation  4330. 4338, 4339
Hypersonic Aircraft technology  4183, 4209, 4507, 4520
KSC contractors support  2077, 207g
Launch vehicles  1733, 3596, 3597
Launch services  191
Payload compatibility studies  978
Polar Orbiting Operational Meteorological Satellite

Coordinating Board  3594
QPLT program  4470

Shuttle/Carrier Aircraft Mating Facilities  4081
Solid Rocket Booster Processing Facilities  4075
Space shuttle support  1753,

1805, 1866, 1867, 1905, 2166-2168, 2171,
2291, 2453, 3594, 3604, 4053, 4072
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Interagency cooperation-Continued
AF/NASA-Continued

QPLT program-Continued Page

Space tug  2166, 2168
Stall/spin research  4323
STS   1802, 1867, 3594, 4057
TACT program  1711, 4108, 4413, 4418,4439, 4442
Titan 111  3502, 3503, 3541, 3542
Titan 111 C management___ 1335, 1336, 4074, 4075, 4084
Winglets   1714

AF/Navy/NASA :
Aircraft fuel research  4330
Supercritical wing development  1709

AF/NOAA/NASA :
Polar Orbiting Operational Meteorological Satellite

Coordinating Board  3594
Agriculture Department/COE/DOC/DOI/NOAA/
NASA:
Energy facility site selection  3957

Agriculture Department/DOC/DOI/NOAA/NASA :
Mining methodology  3757

Agriculture Department/DOC/NOAA/NASA :
LACIE   2840

Agriculture Department/DOI/EPA/NOAA/USCG/
NASA:
Environmental data collection distribution  3965

Agriculture Department/NASA :
Corn Blight Water Experiment  29,30
Energy facility site selection  3957
Environmental data collection/distribution  3965
LACIE  29-31,37, 38, 131, 245, 551, 727, 737, 2840, 3723
LANDSAT data use  246, 247, 706, 707
MAF utilization  2501
Mining methodology  3757

Agriculture Department/NOAA/NASA :
LACIE  29-31, 37, 38, 245, 551, 727,734

Air Force Systems Command/NASA :
Aeronautics Research and Technology Group____ 4117, 4133

Army/FAA/Navy/NASA :
Aircraft fuel conservation  4329

Army/NASA : .
Aircraft fuel conservation  4329
Far infrared spectrum studies  1023
FLT) testing  862, 864
Rotor Systems Research Aircraft  4180,

4195, 4413, 4415, 4439, 4440
Rotor Systems Research Helicopter - 1666
Tilt-rotor aircraft  111
Tilt-Rotor Research Aircraft (TRRA)  1706,

4180, 4181, 4195, 4207, 4413, 4414, 4439
Army/Navy/NASA :

Far infrared spectrum studies  1023
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Interagency cooperation—Continued
Army/USGS/NASA : Page

FLD testing  862, 864
Association of American Railroads FRA/NASA :

Railroad safety  3914
Association of American Railroads/NASA :

Railroad safety  3914
Bureau of Mines, DOT/NASA:

Applications engineering  3448
Civil Aeronautics Authority, V.K./FAA/NTSB/U.S. :

Air Line Pilots Association/NASA :
Aircraft accident research  4275

Coast Guard/FAA/MARAD/NASA :
ATS 6  701,987
Communications satellite experiments  983

Coast Guard/FAA/MARAD/NOAA/NASA :
Disaster warning  3965

Coast Guard/NASA :
ATS 6  701,987
Communications satellites experiment  983

Disaster warning  3965
Environmental data collection/distribution  3965
ICEWARN   561, 809
LANDSAT 1 utilization  706, 707

Coast Guard/NOAA/NASA :
ICEWARN  561,809

COE/DOI/NOAA/NASA :
Data Collection Platform  1024

COE/EPA/NASA :
Lake pollution model  3901, 3902

COE/EPO/NOAA :
Coastal zone management  794

COE/NASA :
Data Collection Platform  1024
Energy facility site selection  3957
Lake pollution model  3901, 3902
LANDSAT  760
Slidell facility utilization  3809

DOC/DOD/DOT/EPA/ERDA/NOAA/NSF/NASA :
Oceanographic research  3962

DOC/DOD/NASA :
National Geodetic Satellite Program  1045

DOC/DOI/Fish and Wildlife Service/Johns Hopkins Uni-
versity/NMFS/NOAA/ONR/NASA :
BE SME X 2056, 2058-2060

DOC/DOI/NSF/NASA :
EODAP   254

DOC/NASA :
Applications seminars  3485
BESMEX 2056, 2058-2060
Energy facility site selection  3957
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Interagency cooperation-Continued
DOC/NASA-Continued Page

EODAP  254
LACIE  727, 734, 2840
Mining methodology 3757
National Geodetic Satellite Program 1045
Oceanographic research 3962
Project Stormfury 931

DOC/NOAA/NSF/NASA :
Project Stormfury 931

DOD/DOT/FAA/NASA :
Fuel conservation 4334

DOD/DOT/NASA :
Search and rescue program 1026

DOD/ERDA/NASA :
CMRN 943

DOD/FAA/NASA :
Outlook for Aeronautics (study) 4120-4122, 4134, 4169

DOD/FAA/NOAA/NASA :
Turbulence studies 4280, 4317

DOD/NASA :
Aeronautics ____ 4117, 4124, 4180, 4181,4195,4199, 4206, 4207

Aeropropulsion Systems Test Facility 4167
CMRN 943
Launch services 2471, 2472
Facilities coordination 4168,4733-4756
Facilities Panel 3543
GEOS-C tracking 1049
High Reynolds Number facilities 4167, 4168
Joint Aeronautical Research and Development
Study  4167, 4168, 4453, 4683, 4684

MAF utilization  2501
Meteorological satellite use  352
National Geodetic Satellite Program  1045
Oceanographic research  3962
Outlook for Aeronautics (study)  4120-4122 4134 4169
Polar Orbiting Operational Meteorological Satellite
program   3595

Product certification standards  3785, 3796
Scout launch vehicle  1321, 1613
Search and rescue program  1026
SEASAT-A  3595
Shock and Vibration Information Center (SVIC)   3919
Space shuttle support  1801,

1802, 1824, 1866, 1867, 1935-1937, 3594, 3595, 3604, 4051,
4053, 4056, 4057, 4072

STOL aircraft  118, 119
STS   1866, 1867, 2000, 2002, 2161
Technology working groups  3186, 3187
Titan III solid rocket motor facility  3597
Tracking network use  3334
Transonic Research Tunnel (TRT) __ 4152, 4153, 4167, 4168
Turbulence studies 4280, 4317
Vandenberg AFB use  3595
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Interagency cooperation—Continued
DOD/NOAA/NASA : Tags

GEOS—C operational support 1049,1050
Meteorological satellite use 352

DOI/DOT/ERDA/NSF/NASA :
Energy R. & D 3115

DOI/ERDA/NASA :
Energy Conversion Alternatives Study (ECAS) ____ 3881

DOI/ERDA/NSF/NASA :
ECAS 3100,3107

P01/NASA:
BESMEX 2056,
Coal mining technology 

2058-2060
3120, 3167

Data Collection Platform 1024
Earth resources system benefits study 363
ECAS 3100, 3107, 3119, 3865,3880,3881
Energy facility site selection 3957
Energy R. 8z D  82, 116,1771,3115
Environmental data collection/distribution 3965
EODAP 254
Merritt Island National Wildlife Refuge 2480,2481
Mining methodology 3757
Oceanographic research 3962
Remote sensing programs 3160
Seashore preservation 2483

DOI/NSF/NASA :
ECAS 3865,3880,3881

DOT/EPA/HUD/NASA :
Pollution control 3902

POT/EPA/NASA:
Noise reduction research 3903
Surface propulsion systems 3120,3121

DOT/FAA/NASA :
Air Traffic Control (ATC) 4273,4763
Noise abatement program 4115
Wake vortex research 4278

DOT/NASA :
AIDJEX  2060
Air Traffic Control (ATC) 4273,4763
Applications engineering 3448
Automotive aerodynamics 3912
CARD Policy Study  3902, 4115, 4133,4598,4763
CIAP  879,3900,4523
Drag reduction studies/automotive 3911
Energy R. & D 3115
Ground transportation systems research 

3869,3911,
3868,
3964

Medium density transport study 4481,4515
Noise abatement program 4115
Noise reduction research 3903
Oceanographic research 3962
Pollution control 3902
Railroad passenger car specifications 2050
SAM II development 1590
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Interagency cooperation-Continued
• -1- DOT/NASA-Continued

Search and rescue program 
Surface propulsion systems 
Technology applications 
Wake vortex research 

DOT/NOAA/NSY/Office of Naval Research/NASA :
AIDJEX 

EPA/NASA :

Page-

1026
3120, 3121

3468
4278

2060

ACTS development 1121,1127-1129
Air pollution monitoring 357
Applications engineering 3448
Emission control studies 4116,4117, 4230
Energy R. & D 1771
Environmental data collection/distribution 3965
Environmental problems study 3905, 3926
Gas turbine technology 3167, 3912
Ground transportation systems research 3868, 3911
Lake pollution model 3901, 3902
LANDSAT data utilization 773
Las Vegas pollution model 3900
National Eutrophication Survey (NES ) 3801
Noise reduction research 3903,4116,4133.
Oceanographic research 3962
Optical radar applications 1595
Planning and coordination meetings 845
Pollution,  3884, 3902
Red Tide study  _ _
Surface propulsion systems
Water pollution technology
Water quality research 

EPA/NOAA/NASA :
Red Tide study 
Water pollution technology

ERDA/FASST :
Energy Youth Council 

ERDA/HUD/NASA :
MITTS 

ERDA/NASA :
CIAP 
CMRN 
ECAS 
Energy R. & D  82, 1771,
Fuel conservation 
Gas turbine technology 
Geothermal energy research 
Hydrogen injection technology 
Miniature blood analyzer 
MIUS 124-126
National Program for Energy Storage  3121
Nuclear energy research  3206

708, 709
3120, 3121

359,817,818, 843-845.
882

708,709
359,843-845

3699

124-126

361
943

3100,3107,3881
3115,3163,3164,3881

4214,4355
3100,3107,3245.

3099,3105,3106,3116
3101,3108,3109

3927,3942
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Interagency cooperation-Continued
ERDA /NASA-Continued

Oceanographic research 
Project Airstream
R. & P M 
Solar array studies

?age
3962

  361, 879
3566

3100, 3107, 3108, 3167
Solar Heaiing and Cooling Demonstration Program__ 3099,

3106, 3150
Wind energy generator systems  3100, 3108

FAA/GAMA :
General aviation research 

FAA/NASA :
Aeronautical R. & D 
Aircraft accident research 
Air Traffic Control (ATC) 
ATS 6 
Aviation safety 
Communications satellites experiment 
Disaster warning 
Emission control studies 

Fire prevention technology 
FIREMEN 

Fuel conservation 
Hydroplaning research 
MLS 
Noise abatement program 
Noise reduction research 

4665

3385, 4762
4270-4272,4310

4273, 4763
701, 987

4392
983
3965
4231,

4251, 4397,4621, 4645
4286, 4287, 4289, 4320-4323

4286, 4320
4329, 4338

4283,4284, 4319
71, 3385

4115
3903,

4220-4222, 4245, 4246, 4256, 4258, 4261
"Outlook for Aeronautics" (study)  4120-1122,

4134, 4169
QPLT program  4470
Structural design technology program 4108, 4109
Traffic management  3964
Turbulence studies  4280, 4317, 4325
VLF area navigation systems  4373
Wake vortex research  4262,

4272, 4278, 4279, 4314, 4325, 4550
FAA/NTSB/NASA :

Aircraft accident researh  4270-4272, 4310
FCC/NASA :

Satellite orbital spacing analysis  1003, 1004
Federal Council for Service and Technology/NWS :

Meteorological information user study  284
Federal Data Center/NASA :

AEM-A data  954
FHWA/NASA :

Ground transportation systems research____ 3868, 3911, 3913
Fish and Wildlife Service/NASA :

BESMEX 2056,2058-2060
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Interagency cooperation-Continued
FRA/NASA : Page

Alternate engine cycles  3912
Ground transportation systems research  3868, 3911
Railroad safety  3913, 3914
Train-track dynamics  3447, 3915

FRA/SRI/NASA :
Train-track dynamics  3447

HEW/IHS/NASA :
STARPAHC 21, 120, 661, 663, 665, 666, 668-670,2023

HEW/NASA :
Applications engineering  3448
ATS 6  239, 240, 701, 4058, 4059
Biomedical research  119. 120
Communications satellites  3964
Remote health care  21,

22, 120, 239, 240, 985-987, 3870, 3923-3926, 3938-3941
STARPAHC 21, 120, 661, 663, 665, 666, 668-670, 2023
Technology applications  3468

HUD/NASA :
Applications engineering  3448
Integrated utility system  117,3101, 3109, 3110
MIST facility  3141
MITTS project  124-126,

571, 572, 1127, 3139-3141, 3861, 3865, 3884, 3905
Pollution control  3902
Solar Heating and Cooling Demonstration Program  2723-

2725, 3099, 3106, 3148
Technology applications  3468

ICAS/NASA :
Stratosphere studies  693

IHS/NASA :
STARPAHC 21, 120, 661, 663, 665. 666, 668-670,2023

Joint DOT/NASA CARD Implementation Office  4115
Joint Office of Noise Abatement, DOT/NASA  4133
KPNO/NASA cooperation:

SEC camera utilization  1441
LSI/NASA :

Lunar Science Conferences  1294, 1295
MARAD/NASA :

ATS 6  701, 987
Communications satellites experiment  983
Disaster warning  3965
Traffic management  3964

Midwest Research Institute/NASA :
Apollo Management Control Room  3810

NAS/NASA :
Climate research  354, 945, 947
Cosmos experiments review  616

NAS/NCAR/NOAA/NASA :
Climate research  945, 947
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Interagency cooperation—Continued
NAS/NASA :

Resident research associate-ship program
NAS/NOAA/NASA :
Climate research 
National Park Service/NASA :

Page

179, 180

354

Slidell facility utilization 3809,

Naval Oceanographic Office/NASA :
Laser bathymeter 3275,3276 3273

Navy/NASA :
Far infrared spectrum studies 1023
Fuel conservation  4329,4330,4338,4339
GE 0 S-C 1049
Ice cover maps 704
Lift/Cruise Fan Technology Aircraft 1729,4213,4214
Purchases/support service contracts 191
Radar altimeter 1057
SEASAT-A 1062
Skylab experiment 806
Supercritical wing development 1709,1710
VTOL fighter aircraft development 4453

NBS/NASA :
Crystal growth studies 1114

NCAR/NA SA :
Climate research 945, 947
Oceanic current studies 3901

NCAR/NOAA/Woods Hole Oceanographic Institute/ .
VIMS/NASA :
Oceanic current studies  3901

NMFS/NASA :
BEMEX 2056 2508-2060

NOAA/NASA :
AIDJEX -  2060
BESMEX 2056,2058-2060
Climate research  354, 945, 947
Data Collection Platform  1024
Disaster warning  3965
DWS study  1777-1782
Emission control studies  4255
Energy facility site selection  3957
Environmental data collection/distribution  3965
Freon research  4256
GARP -  886, $88
GEOS-C  1049, 1050
ICEWARN  561, 809
ITOS-G   1329, 1330
LACIE  29-31, 37,38, 131, 244 245, 551 727 734, 2840
LANDSAT 1 utilization  706, 707
Launch services  2455
Meteorological research  3871
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Interagency cooperation-Continued
• NOAA/NASA-Continued Page

Meteorological satellites  238, 239, 352, 3893, 3959, 3960

Mining methodology  3757
Oceanographic research  3901, 3962
Polar Orbiting Operational Meteorological Satellite

Coordinating Board  3594
Project Stormfury  931
Red Tide study  708,709

3SMS  49
SMS-A   1328, 1329
SMS-1   3344, 3346
Turbulence studies  4280, 4317
Water pollution research  359, 817, 818, 843-845

Noise Research Programs Committee, EPA/NASA  4133
NRL/NASA :

Aries sounding rocket  1163, 1164, 1208
SEASAT military benefits study  506

NSF/NASA :
AID,TEX   2060
Arecibo Radar Astronomy Facility  1252, 1286

, California Four Cities Program  3810, 3823
ECAS   3100, 3107, 3865, 3880, 3881
Energy R. & D  3115, 3161
EODAP   254
GARP  351
Hydrogen fuel technology  1755
Oceanographic research  3962
Project Stormfury  931
Solar energy research  1771, 3118, 3864, 3874-3876
Technology Applications program  79
Wind energy research  3167, 3172, 3877
Aircraft accident research  4270-4272, 4310

N WS/NASA :
Emission control studies  4255
Slidell facility utilization  

• 3809
SMS-1   699

Office of Naval Research/NASA :
AIDJEX   2060
BESMEX 2056,2058-2060

OMBE/NASA :
Business seminars  3442

"Research and Technology Program Coordinating Com-
mittee", FAA/NASA 4166, 4199
Research Triangle Institute/NASA :

Biomedical Applications Team  3443, 3444, 3930, 3945
Royal Aircraft Establishment/NASA :

Fire prevention technology  4289, 4322, 4323
SAO/NASA:

GEOS-C tracking  1049

4,
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Interagency cooperation—Continued
Smithsonian Institution/NASA : Page

ASTP   180
Optical satellite tracking program  179

Space Transportation System Committee, AF/NASA  1866
SRI/NASA :

Biomedical Applications Team  3443, 3445, 3930, 3945
Train-track dynamics -  3447

USCG/NASA :
Traffic management   3964

USGS/NASA :
Data acquisition and analysis  3155
EREP data utilization  3897
FLD testing  862,864
Hydrologic mapping  3809
Offshore drilling regulation  3814
Slidell facility use  3089

U.S. Postal Service/NASA :
Electric vehicle battery development  1787

VA/NASA :
Applications engineering  3448
ATS 6 development  4058
Communications satellites   3964

•VIMS/NASA :
Oceanic current studies  3901

Woods Hole Oceanographic Institute/NASA :
Oceanic current studies  3901

Interagency Coordinating Committee for Earth Resources
Satellite Program (ICCERSP)  1025

Interdepartmental Committee on Atmospheric Sciences  284
Interferometers (See Atmospheric Trace Species Interferome-

ter)
Interim Upper Stage (IUS) (See Space Shuttle)
Interior, Department of (DOT):

Alaskan pipeline proposal  3816
Bureau of Land Management:

LANDSAT data use  556, 735
Bureau of Land Management:

Outer Continental Shelf Program  2060
Bureau of Mines:

Cooperation with NASA:
Applications engineering   3448

Cooperation with Agriculture Department:
Mining methodology  3757

Cooperation with Agriculture Department/COE/DOC/
NOAA/NASA :
Energy facility site selection  3957

Cooperation with Agriculture Department/DOC/NOAA/
NASA:
Mining methodology  3757
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Interior, Department of (DOI) —Continued
Cooperation with COE/NOAA/NASA : Tan

Data Collection Platform  1024
Cooperation with DOC/DOD/DOT/EPA/ERDA/
NOAA/NSF/NASA :
Oceanographic studies  3962

Cooperation with DOC/Fish and Wildlife Service/John 
• Hopkins University/NMFS/NOAA/Office of Naval Re-
search/NASA:
BESMEX 2056, 2058-2060

Cooperation with DOC/NSF/NASA :
EODAP  254

Cooperation with DOT/ERDA/NSF/NASA :
• Energy R. 85 D  311.5
Cooperation with ERDA/NASA :

ECAS   3881
Cooperation with ERDA/NSF/NASA :

-ECAS 3100, 3107
Cooperation with NASA:

Coal mining technology  116, 3120, 3167, 3879
Earth resources system benefit study  363
Energy R. 85 D  82, 1771
Environmental data collection distribution  3965
Merritt Island National Wildlife Refuge  2480, 2481
Remote sensing programs  3160
Seashore preservation   2483

ERS benefit cost study 449, 450, 455
NASA procurements  192
Office of Coal Research:

Coal Utilization Program  3879
Cooperation with NSF/NASA :

ECAS 3119, 3865, 3880, 3881
Outer continental shelf program  2060
Sioux Falls facility  3400

International Biomedical Electrode Conference_ 3478-3481, 3931, 3946
International Business Machines Corp. (IBM)

AIAA support  3612
ASTP support manpower reduction  2449
Cooperation with NASA:

JSC support  4100
Space shuttle  1905, 4044, 4100

International Conference on Biomedical Electrode Technology
(See International Biomedical Electrode Conference)

International cooperation:
Argentina/Brazil/United States:

EXAMETNET 943, 945
, Bolivia/United States:

LANDSAT 1 data utilization  441
Botswana/United States:

LANDSAT 1 data utilization  441, 442
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International cooperation-Continued
Brazil/United States: rage

... LANDSAT ground station construction  34
Canada/ESRO/United States:

ATS 6  987
Canada/France/Great Britain/Italy/Japan/Netherlands/
Norway/ West Germany/United States:
AMPS Science Definition Working Group  1456, 1457

Canada/United States:
ALOPE   1600
CTS   240, 564, 981, 991-996, 1736, 1739, 3222, 3274, 4059
CTS-A   3964
LANDS'AT data  754
LANDSAT ground facility construction  34
Space shuttle  2008

Ecuador/United States:
TDRSS negotiations  3429

ESRO/GFW/U.S. :
Heat pipe technology  3286, 3287

ESRO/Great Britain/United States:
LST definition studies  1176, 1435

ESRO/U.S. :
AMPS payloads  1456
Communications satellites experiments  983
ISEE   690, 692
Joint User Requirements Group  2210, 2211
LST   1176, 1570, 2747
Reimbursable launch services  1331, 2456
Spacelab   1178,

1180, 1453, 1803-1805, 2179-2182, 2197-2200, 2208, 2216,
223'-2232, 2488, 2503, 2611-2617, 2627, 2638,2639, 2614,
2645, 2683, 4049

ESTEC/U.S. :
"Spacelab Payload Accommodation Handbook"  2641

France/Great Britain/United States:
TIROS-N  352, 900

France/West Germany/United States:
Symphonie launch  2455
Symphonie-A   1330

France/United States:
Tracking station  3334
Wind tunnel testing  4693

Great Britain/United States:
Aircraft accident research  4275
Aircraft fire prevention technology  4289, 4322, 4323
Ariel 5 . 1144
LST definition studies  1176 1435, 2747
Scout launch vehicle  1619
Skynet launches  2455
Wind tunnel testing  4693
X-ray investigations  1137
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International cooperation-Continued
India/United States: Page

ATS 6  240,
241, 629, 630, 663, 981, 3343, 3613, 3756, 3964,
4058

Indonesia/United States:
Launch services  1331

Italy/United States:
Reimbursable launch services  1331
San Marco 3  1137
Scout launch site  1322

Japan/United States:
Reimbursable launch services  1331

Kenya/United States:
LANDSAT 1 data utilization  441

Lunar sample studies  2925
Mexico/United States:

Laser ranging station establishment  1065, 1066
Screwworm eradication program  735, 738

Netherlands/United States:
ANS (Astronomical Netherlands Satellite)  1141
BUSS   2927
Star emission measurements  1137

Pakistan/United States:
Copper deposit investigations   555, 556

Spain/United States:
Intasat   1329, 1330
TDRSS  3429

Thailand/United States:
LANDSAT data utilization  441

U.S.S.R./United States:
Apollo-Soyuz Test Project  1104,

1105, 1811, 1940-1945, 1955-1959, 1966, 1969,
1982-1987, 2116, 2445, 2520, 2850-2853, 3897

Cosmochemistry of the Moon and Planets Conference_ 1309
Joint Safety Assessment Reports  1990
Joint working groups  616-618, 1990, 2023
Symposium on air traffic control  4573, 4591
Tracking agreement  945

West Germany/France:
Symphonie launch  2455

West 'Germany/France/United States:
ASTP experiments  1106, 1107, 1976, 1977
Symphonie-A  1330

West Germany/United States:
ASTP electrophoresis experiments  2529, 2530
Helios launch  1334, 1335, 2455
Helios solar probes  1235, 1731, 3335, 3369
Sounding rockets  1164

World Food Conference  35, 734
International Council of Scientific Unions (ICSU)  890
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International Federation of Professional and Technical Page
Engineers  409S

International Frequency Allocations Table  3391
International Radio Consultative Committee (CCIR) ____ 3390, 3391
International Sun-Earth Explorers (See ISEE (International
Sun-Earth Explorers) )

International Telecommunications Satellite Consortium
(INTELSAT)  1732, 3710

International Telecommunications Union (ITU) , U.N  1009,
3390, 3391

International Telephone and Telegraph Co. (I.T. & T.)  1741
International Ultra-Violet Explorer (See IUE (International

Ultra-Violet Explorer) )
Interplanetary Monitoring Platform (See IMP 6; IMP 8)
Interstellar clouds  695, 696
To (Jupiter moon)  1243, 3744, 3745
Ionosphere   1161, 1162, 1206
Iowa  1745, 3610
Iowa, University of:

Cooperation with NASA:
Hawkeye Explorer  1671

Iowa Summer Study, 1962  1432, 1433
IPAD (See Integrated Program for Aerospace Vehicle

Design)
IR (Imaging radar) (See Radar)
Iran   34,3819
IRIS (See Infrared Interferometer Spectrometer)
Irreversible Warmup Indicator  3805
ISC (See Instrument Systems Corp.)
ISEE (International Sun-Earth Explorers) :

ESRO/U.S. cooperation  690, 692
Objectives   690, 692
Solar energy research  1173, 1174

Isothermics, Inc  3790
Italy:

AMPS Science Definition Working Group participation  1456,
1457

Cooperation with United States:
Reimbursable launch services 1331
San Marco 3 1137

. Scout launch site 1322
ESRO participation 2632,2633
I. \ NDSAT potential user 31

Itek Corp.:
Alloy feasibility study 1438
Cooperation with Perkin-Elmer/NASA:

LST mirror 1434,1435, 1437,1438
Cooperation with NASA:

LST studies 2746
ITOS (Improved TIROS Operational Satellite) 239, 895,1058
ITOS/N0A.A satellite 3960

55-777-75  10
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Tate

ITOS—G 1329, 1330
ITPR (See Infrared Temperature Profile Radiometer)
ITU (See International Telecommunications Union)
IUE (International Ultra-Violet Explorer)  695, 696, 1143, 1193
IUS (See Integrated Utility System)
IUS (Interim Upper Stage) (See Space shuttle)
"IUS Payload Requirements Document"  2697

J

J-2 (engine)  1747
J-85 (engine)  4454, 4702
Jackson Co., Mo 3810
Jacksonville, Fla  3442
Japan:

Air pollution monitoring  3801
AMPS Science Definition Working Group participation  1456,

1457
Communications satellite development  1741, 1745, 1746
Cooperation with United States:

Reimbursable launch services  1331
Tectonic plate research 

ERS study/commercial impact 
Meteorological satellite development

J. C. Penney Co 
Jean, Otha C.:

Prepared statement   2685-2699
STS utilization planning 2685-2699

Background/purpose   2686-2688
Cost minimizing  2698
Interface requirements

modation assessment 
Mission analysis/operations planning 
Traffic model development/analysis 
User interface/payload, model

Jeffs, George W.:
General testimony:

Avionics Development Laboratory (ADL) :
System integration   2355

Rockwell International Space Shuttle program:
Funding constraints/new management
approaches   2271

Manpower/women/minorities   2255-2269
Material lead times/cost  2272, 2273
Orbiter progress   2273, 2274
Organization/management   2250-2255
Payload interface activities  2274
Reprogramming difficulties   2269-2271

Jensen, Harry T.:
Letter to Milford, Hon. Dale:

Construction of facilities  4728, 4729
Jet Propulsion Laboratory (JPL) , Pasadena, Calif.:

Activities/chart   3649
ACTS development   572, 1121, 1127-1129

254
485

  351,352
3791

analysis/carrier accom-
2696-2698
2692-2696
2690-2692

  2688-2690
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Jet Propulsion Laboratory (JPL ) , Pasadena, Calif.-Continued Page
Aircraft fire technology research  4289
Antenna research  967, 1066
Automotive power source research  3912
Budget breakdown  1516
Budget request, fiscal year 1976/chart  1529-1531, 3651
California Institute of Technology Management__ 143, 188, 3673
Capital value  3673
Cardiology research  3930, 3945
Civil systems program  1525-1528
Construction of facilities:

Integrated Systems Test Facility/potential cost in-
crease   4006

Modification   4062, 4063
Cooperation with ERDA :

Geothermal energy program____ 3099, 3105, 3106, 3165, 3166
Hydrogen injection concept project  3101, 3108, 3109
Solar cell array  3100, 3107, 3108

DSN management  3331, 3360
DSN studies   1524
Funding, fiscal year 1975/chart  3651
History/activities   1511-1516
Hydrogen technology research  116, 3882, 3918
Imaging radar research  1057, 1058, 1061
Lunar observations   1300, 1301
Mariner 10 mission review  1516, 1517
Mariner Jupiter/Saturn (MJS-77) mission support  1520
Mining methodology  782
Personnel and related costs  3674
Pioneer project support  1519, 1520
Planetary flight support  1252
R. & D. funding  3673
R. & P.M. funding  3673
SEASAT-A studies  652, 653, 654, 1061
SEP missions  1757
Solar energy research  3167, 3876
Space processing system development  1113
Space research and technology program participation  3185
Spacecraft assembly facility  3581
Spectrum utilization studies  1017-4020
TDRSS support  3425
Technology transfer  3801, 3810, 3823, 3915, 3916, 3935, 3950
Traffic control studies  . 3919
Underground Coal Energy Extraction Technology/pre-
liminary studies  3120

Wake votex research  .4276,4279
Waste disposal technology  117, 118
Water quality research  3801
Viking project review  1518, 1519, 1529

James River, Va  . 1604

Jamestown, Va  ' 1605
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?age

Johannesburg, South Africa tracking station  714,
716, 3336, 3341, 3420, 3427

John Deere and Co  3803, 3804

John F. Kennedy International Airport (See Kennedy Interna-

tional Airport)
John F. Kennedy Space Center, Kennedy Space Center, Fla.

(see also Eastern Test Range; Merrit Island, Fla. tracking

station; Western Test Range) :
Activities/chart   3649

Advanced missions and study  2453, 2454

ASTP support  1943,
1945, 1948, 1957, 2445, 2447-2449, 2524, 2854, 4076

Budget reduction. fiscal year 1975  4035

Budget request, fiscal year 1976/chart  3651

Canaveral National Seashore  2483

Civil service staff  2466-2470'

Construction of facilities:
Budget request, fiscal year 1976/chart  4073-4074,4078

Current status  2459-2462

Funding, fiscal year 1975  4071

Hypergolic Checkout and Refurbishment Facilities:
Modifications_ __ _ 2466,2468, 3503-3505, 3544, 4076-4077

Launch Complex 39 modifications  1854,
1928, 1945, 2461-2466, 3500, 3501, 4072 1074

Launch Equipment Test Facilities modifica-
tion   3505, 3506

Orbiter Processing Facility construction  3501, 3502

Runway construction/description  2287

SRB Processing Facilities modification  3502, 3503

VAB modification  1853, 1854, 2287

Contract approval limitations  153, 154

Contractor support  170-172, 191, 2075, 2077-2079

Cooperation with AF:
Titan III SRM facilities use  3502, 3503, 3541, 3542

DTMO activities  1811, 1812, 2073-2081

Earth resources technology applications  2456-2459

ETR launch policy  2471, 2472

Emergency power requirements  4090
Equal Opportunity evaluation  4027, 4028
Funding, fiscal year 1975/chart  3651, 4035, 4072, 4101
Gemini program support  4076
Hazard research  3451, 3452
HE AO support  2667
Hypergolie Checkout and Refurbishment Facilities:

I3ndget request, fiscal year 1976 justification  3541
Launch Complex 39:

Budget reduction, fiscal year 1975  4073
Development status  3520, 3521

Launch Control Center/chart  4073, 4074
Launch Equipment Test Facilities:

Launch Umbilical Tower (LUT)  4078
Modification   4077-4078
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John F. Kennedy Space Center, Kennedy Space Center, Fla.-

Continued
Launch facilities conversion for shuttle application/ Page

chart  4072-4074, 4077-4078, 4084

Launch Operations Directorate/functions  1732

Launch Processing System (LPS)  4044

Manned space flight R. & D. budget request, fiscal year

1976  2442

Merritt Island National Wildlife Refuge 2480, 2481
Minority business contracting  2471
Minority employment, calendar year 1974  2475-2477
Mobile Launch Platform/chart  4072, 4073
Orbiter Landing Facility_ . 1853, 1854, 1900, 1928, 2449, 2450, 3520
Orbiter launch and landing provisions__ 4044, 4073, 4080, 4081
Orbiter Processing Facility   1854, 4044, 4074
Orbiter support activities  1844, 1865, 1915
Personnel   2466, 2469-2475, 4027, 4028
Progress review  2483, 2484
Pyrotechnic installation building (PIB ) modifica-

tions   2466, 2467
R. & D. budget request, fiscal year 1976  2443
R. & D. funding  4077
Research and Program Management budget request, fiscal

year 1976 2443
Shuttle/Carrier Aircraft Mating Facilities  3509
Skylab facilities  2444
Small business contracting  2471
Solid Rocket Booster Processing Facilities:

AF/NASA cooperation  4075
Budget request. fiscal year 1976 justification  3544
Missile Inspection and Storage Area (MIS)  4075
Modifications 4074 4076
Segment Arrival Storage Area (SAS) 4075, 4076
Solid Motor Assembly Building (SMAB)  4075

Solid Rocket Motor facilities  4056
Space shuttle support:

Approach and landing test (ALT)  2450
CCMS   2451
Design engineering and support contract  2871
Ecological effects study 1859, 1930, 1931
FRC operations management  1929
Hardware development 1985, 1986, 2450, 2451
Launch/landing management  1832,

1854, 1855, 1871, 1928, 1929, 2450
Orbiter support activities  1844,

1853, 1854, 1865, 1900, 1915, 1928, 1934, 1935, 2449, 2450,
2459, 2460

Preliminary design reviews (PDR)  2450
Propellant supply area modifications  1929
SRB Processing Facilities  4084
Support review 1853-1855, 2119, 2451, 2453
Vehicle Assembly Building (VAB) 2459, 2463-2465
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John F. Kennedy Space Center, Kennedy Space Center, Fla.—
Continued ?age

S_pacelab support  2183, 2642
Technology transfer  3810, 3819, 3935, 3950
Tourism 2477-2483
TPS/Ground interface   2287
Unmanned launch activities  2454-2456
Vehicle Assembly Building/chart  1853,

1854, 4072, 4073, 4084, 4085
Viking launches, fiscal year 1975, planning 
Viking spacecraft testing  1222, 

1656
1240

Visitors' food service facility  3582
Visitors Information Center:

Status report 4006-4008
Wake vortex research  4550
Weather studies  2277
Women employment, calendar year 1974  2475-2477

Johns Hopkins University:
Applied Physics Lab.:

Cooperation with NASA:
•Cardiac pacemaker  3448

SEASAT-A  1061
Cooperation with DOC/DOI/Fish and Wildlife Service/
NMFS/NOAA/Office of Naval Research/NASA :
BESMEX  2056,2058-2060

Cooperation with NASA:
SEASAT-A  1061

Johns Manville Corp  659, 661
Johnson, Harry W.:

General testimony:
Aeronautical research and technology program,
OAST:

Priorities/objectives   4244, 4255
Atmospheric measurements:

NOAA/NASA cooperation  4255
Exhaust pollution reduction, OAST:

Engine combustor design  4249-4252
GASP packages installation  4252, 4253
Mini-Sniffer   4254, 4255
Nitrogen oxides research  4250
Stratospheric jet wake experiment  4253, 4254

Freon:
Environmental impact research  4255

Noise reduction research, OAST:
Jet engine noise  4248
JT8D refan program  4244, 4245, 4258, 4259
Quiet, clean short-haul experimental engine  4267
R. & T. base  4247, 4248
Research plans/quiet engines_.  4264, 4265
Rulemaking   4265
Subjective response 
Two-segment approach  4245, 442244:



149

Johnson, Harry W.—Continued
Information requested by:

Scheuer, Hon. James H.: Page

Near-term aircraft noise reduction technology____ 4266
Prepared statement  4216-4243

Aircraft environmental research and technology,
OAST   4216-4243
Exhaust pollution reduction  4228-4235
Noise reduction  4217-4228
Objectives/management   4216, 4217

Exhaust pollution reduction, OAST  4228-4235
Aircraft reciprocating engine pollution reduc-
tion   4231

Atmospheric measurements of aircraft emissions_ 4232
Combustion research, reduced nitric oxide  4229
Experimental Clean Combustor program____ 4229-4231,

4240.
Global Air Sampling Program (GASP)  4232,

4233, 4241
Mini-Sniffer   4234, 4235, 4243
Objectives/significance  4228, 4235
Stratospheric jet wake experiment  4233, 4234, 4242

Noise reduction research, OAST  4217-4228
Advanced acoustic inlets  4224
Aerodynamic noise  4224, 4225
Aircraft Noise Research Laboratory___ 4226,4227, 4239
Engine core noise/fan noise  4224
Engine jet noise  4223
JT8D refan program  42174220, 4236, 4237
Noise transmission/prediction  4225
Objectives   4217
Quiet, . Clean General Aviation
(QCGAT)  

R. & T. base
Subjective response 
Two-segment approach

Johnson, Robert L.:
Letter from Milford, Hon. Dale:

Construction of facilities  4724
Letter to Milford, Hon. Dale:

Construction of facilities  4726, 4727
Johnson Space Center (See Lyndon B. Johnson Space Center)
Johnson-Williams Corp  4661
Johnston, Richard S.:

Prepared statement  2909-2918, 2933-2953
Skylab findings  2910-2918,2933-2946.

Blood studies  2938
Cardiovascular system  2910-2917
Exercise capacity studies  2938
Musculoskeletal balance and fluid/electrolyte
studies   2933-2935

Sleep studies  2935-2937

Turbofan
4227, 4228

  42234227
4226

4220-4223,4238
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Johnston, Richard S.—Continued
Prepared statement—Continued

Skylab findings—Continued
Summary/significance   2946
Time and motion studies  2938-2943
Vestibular studies  2943-2946

Space life sciences, JSC  2909-2918, 2933-2953
Life sciences payload program  2946, 2947
Mobile Biological Isolation System (MBIS)  2949-

2953
Skylab findings  2910-2918,2933-2946
Telecare  2947-2949

Joint DOD/NASA Aeronautical Research and Development
Study

Page

4453, 4683, 4684
Joint DOT/NASA: Civil Aviation R. & D. (CARD) Imple-

mentation Office  4115
Joint DOT/NASA Civil Aviation R. & D. (CARD) Policy
Study 

Joint DOT/NASA Noise Abatement Office 
Joint ESR 0/NASA Spacelab Working Group 
Joint NASA/FAA/Industry program:

Aircraft safety
Emission reduction

Joint NASA/Industry program:
Emission reduction/fuel efficiency 

Joint NASA/University/Industry program:
Drag reduction 

Joint Office of Noise Abatement, DOT/NASA 
Joint Program Plan (JPP) (See Spacelab)
Joint User Requirements Group, ERSO/NASA
Joint Users Requirements Group (JURG) 
Joint Working Group on Space Biology
U.S.S.R./U.S

Joint Working Groups, DOD/NASA
Joint Working Groups, U.S.S.R./U.S
Jones, J. Lloyd:

General testimony:
Aeronautical research and technology
OAST:
AACB study
Aviation safety technology
Budget request 
Facility modification plans/cost
Fuel alternatives/conservation technology
General aviation

4763
4115
2210

  4366, 4367
4375

4375

4371
4133

  2210, 2211
2637

Medicine,
  616-618,2023

3593-3597, 3601-3604
  1793, 1990

and

program,

  4159, 4160
  4204, 4205

4209
  4684, 4685

4208
  4206

Interagency coordination/advisory groups__ 4198, 4199
Laser detectors  4550
Military aeronautics support  4206, 4207
Objectives/R. & T. base effort  4200-4204
Priority/budget request  4210
Significance/highlights  4198
Testing method/design changes/utilization__ 4686, 4687
Transport technology  4208, 4209
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Jones, J. Lloyd—Continued
General testimony—Continued

Aviation safety research and technology program,
OAST: ?age
Budget request, fiscal year 1976  4326

Construction of facilities:
Budget request/format  4691
Justification/industry need/cost-effectiveness ____ 4676,

4677
Modifications analysis  4685, 4687

Fuel conservation technology program, OAST:
Activities/objectives/potential  4327-4329, 4351
Aerodynamics/wing design  4330, 4331
Aeronautical systems operations/terminal area___ 4329
Hydrogen research  4355.
Materials and structures  4331, 4332
Propulsion/engine design/fuels  4329,4330°
Weight-reducing control systems  4332, 4333.
Wing design/technology integration  4352

High efficiency wing:
AMST application  4351

High-speed ground transportation technology:
Research objectives  4529'

Noise reduction research:
Wake vortex hazard/wind shear effect 4262, 4263

Propulsion Systems Laboratory, LeRC :
Modification plans  4701,4703'

Refan program:
Justification/feasibility   4212'
Timetable

' 
JT8D engine  , 4264

Single channel digital fly-by-wire system:
Application   4353

Supercritical wing:
Technology applications  4211

Two-segment approach safety:
Safety/capability 4256, 4257, 4261

Wind tunnels:
Classifications/categories/size   4679-4683, 4700
Construction effect/site selection  4695-4698
International cooperation  4692-4694
Specialized uses  4677, 4678

Information requested by:
Milford, Hon. Dale:

Single channel digital fly-by-wire system 4352, 4353
Wells, William G., Jr.:

40- by 80-foot wind tunnel modifications 4683, 4681
Wydler, Hon. John W.:

Wake vortex hazard  4262
Prepared statements 4164-4197, 4334-4350

Aeronautical research and technology program,
OAST 4164-4197

Aviation safety technology 4176, 4177, 4192
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Jones, J. Lloyd-Continued
Prepared statements-Continued

Aeronautical research and technology OAST-
Continued
Budget request, fiscal year 1975 and fiscal year rage
1976   4184, 4197

Environmental R. & T. for aircraft 4175, 4176, 4191
Fuel conservation technology  4168-

4171, 4178, 4193, 4334-4350
General aviation  4178, 4179, 4194
Interagency coordination  4165-4168, 4186
Military aeronautics support  4180, 4181, 4195
Program integration  4183, 4184
Research and technology base  4171-

4175,4188-4190
Significance/highlights   4161 4170, 4187
Transport aircraft 4181-4183,4196
Transportation/national defense support__ 4169, 4170

Fuel conservation technology program, OAST_ _ _ _ 4334-4350
Aerodynamics/wing design 4340, 4341 4349
Aeronautical system operations 4337-4339
Control system/weight savings  4343
Integrated concepts/flight efficiency 4343-4345
Materials and structures 4341-4343, 4350
Objectives   4334-4337, 4346
Propulsion/engine concepts/fuels 4337-4340,4348

Jones, Reginald H.:
Letter from Milford, Hon. Dale:

Construction of facilities  4724
,IPL (See Jet Propulsion Laboratory)
JPP (Joint Program Plan) (See Spacelab)
JSC (See Lyndon B. Johnson Space Center)
•JT3D aircraft engine:

Noise reduction development  4764, 4766
Refan program  4218

JT8D aircraft engine:
Noise reduction development 4764, 4766

li

K-601 glass (Fire resistant material)  4287, 4306
Kamen .Aerospace Co.:

Cooperation with NASA:
Windmill energy program study  3172

Kansas 355, 745, 1704, 1745, 3810
Kansas City Planning Department _  3955
Kansas, University of  2840, 3955

NASA conference on aeronautics  3725
Kauai, Hawaii tracking station  3341
KC-135 aircraft 1712, 1714, 2148, 2150
KOWA (See Kern County Water Agency)
Keller, Sam:

General testimony:
Goddard Space Flight Center:

Budget request  720
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Knott, J. E.:
Letter from Milford, Hon. Dale:

Construction of facilities  4724
Knutson, Laurin A.:

Letter to Curtin, Maj. Gen. Robert H.:
DOD review of NASA projects  4754-4756

Letter from Curtin, Maj. Gen. Robert H.:
NASA review of DOD projects  4748-4753

Prepared statement  4732 4756
Annual DOD/NASA facilities coordination, fiscal

year 1976 projects  4748-4753
AF/NASA coordination review 4733,4738-4747
Coordination categories 4733, 4737
DOD review of NASA projects__ 4734,4735, 4754-4756
NASA review of DOD projects  4734,4748-4753

Kodak Eastman Co  3787
Kohoutek (comet) 1166, 1211
Kotchian, A. Carl:

Letter from Milford, Hon. Dale:
Construction of facilities  4724

Letter to Milford, Hon. Dale:
Construction of facilities  4725, 4726

KPNO (See Kitt Peak National Observatory)

Page

Kennecott Copper Corp  3787

Kennedy International Airport, N.Y  4259,
4265, 4279, 4314, 4325, 4527

Kennedy moon goal of 1961 37077 3708

Kennedy Space Center (See John F. Kennedy Space Center)
Kentucky 787, 865

Kentucky Electronics, Inc  • 3781

'Kenya   4417 1614

Kern County Water Agency (KCWA)  419

Keyser, Howard:
General testimony:

Mars sample return mission:
U.S.S.R. cooperation   1563

Martin Marietta Corp.:'
Overview/employment statistics   1533-1539

Project priority selection  1587
Space shuttle:

Payload size   1564
Viking rover:

Configuration   1560
King, Dr. Jim:

General testimony:
Space shuttle:

Environmental impact  1932, 1933
King-Seely Thermos Co  3790
Kings Station coal mine, Indiana  785
Kitt Peak National Observatory (KPNO), Tucson, Ariz  1441,

1566, 1573
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Kraemer, Robert S.:
General testimony:

Mariner Jupiter/Saturn 1977 mission: Page

Cost estimate/management reorganization  1495
Viking project:

Launch schedule  1485
Technology applications/commercial marketing_ 1485,

1486
Kraft, Dr. Christopher C.:

Prepared statement   2824-2834
Johnson Space Center (JSC)  2824-2834

DTMO budget request/significance  2829-2832
Overview  2824-2829
Space shuttle support   2832-2834

KSC (See John F. Kennedy Space Center)
KUB Engineering, Inc  3795
Kuwait  3623

L
L-1011 aircraft  4576, 4577, 4591
L-band experiment  987
LaBerge, Dr. Walter B.:

Biography  3591, 3592
General testimony:

AF/NASA cooperation:
Interim Upper Stage (IUS )  3598
Orbiter spacecraft  3598
Personnel exchange  3595
Space exploration  3595-3597
Space Transportation System (STS)  3594,

3595, 3597', 3598
DOD/NASA cooperation  3600, 3601
DOD/NASA coordinating committees  3593, 3594
Vandenberg shuttle facilities:

AF funding  3598, 3599
Preference to Edwards AFB  3599, 3600

Information requested by:
Lloyd, Hon. James:

Vandenberg vs. Edwards shuttle facilities  3600
La Paz, Mexico laser ranging station  1065, 1066
LACATE (See Lower Atmospheric Composition and Temper-

ature Experiment)
LACI (See Large Agricultural Crop Inventory)
LACIE (See Large Area Crop Inventory Experiment)
Ladish Co., Cudahy, Wisc. :

Cooperation with NASA:
SRM  1851, 1896, 1924

Cooperation with Rohr Corp./Thiokol Corp./NASA :
SRM   2564, 2569

Ladwig, Alan:
Biography  3692.
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Ladwig, Alan-Continued Page
Prepared statement    3696-3701

Federation of Americans Supporting- Science and
Technology (FASST)  3696-3701

Objectives/services   3696-3698
Programs/accomplishments, 1974  3698-3700
Programs/goals, 1975  3700, 3701

LAGEOS (Laser Geodynamic Satellite)  253,
1051-1054,2710-2713, 3355, 3356, 3871

Lake Champlain  3800
Lake Chesdin  773
Lake Erie  3808, 3896, 3901
Lake Michigan 

.
862, 3895

Lake Ontario  804, 3896
Lake Oroville   420
Lake Superior  769
Lake Victoria, Kenya  980, 990
Land pollution (see also Strip mining) 850-854, 3902
Land resources management (see also Agriculture) :

Data acquisition and analysis  3809
FLD applications  862, 864
LANDSAT applications  421-428,

434-437, 556-559, 745, 748, 754-760
Remote sensing applications  3460, 3955

LANDSAT :
Agriculture Department/NASA cooperation__ 246, 247, 706, 707
Applications:

Agriculture   39,
40, 107, 131, 245, 381, 402-416, 427, 428, 742-748

Archeology   439
Atmospheric research  382
Coastal zone management  794,795
Drought studies  738,742
Industry   383
Land resources management  421-428,

434-437, 556-559, 745, 748, 754-760
Marine resources studies  794-799
Mineral resource studies  381, 382, 775-785
Oceanography   383
Strip mining studies  788-791,793
Water resources management  359

360,416 120, 427, 760, 764-773, 848
Benefits. 383-385, 395-401, 429-432,443-445
Brazil/United States cooperation  34
Canacla/TTnited States cooperation  754
'Capabilities   775, 787, 795, 3160
Corps of Engineers/NASA cooperation  760
'Cost estimate  39, 386, 387,426
Data acquisition and analysis  38,

39, 395, 704, 734, 799, 801, 3398-3400, 3871
Data collection station  1024
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Palm

  480, 760
34-36, 38
  34,39

Bolivia/ United States cooperation 
" Botswana/United States cooperation 
Capabilities  
Data acquisition and analysis
Data utilization 
DCP use 
Environmental management benefits 

LA NDSAT-Continued
Data Collection System
Data dissemination 
Design life 
Earth Resources Survey in a Systems Context, report__ 443-445.

"The Economic Value of Remote Sensing of Earth Re-
sources from Space: An ERTS Overview and the
of Continuity of Service," text 

EPA/NASA cooperation
ERS support 
FIRESCOPE support 
Follow-on Investigation
Funding
International interest 
Name change rationale 
Purdue University/NASA cooperation 
Tape recorder utilization 
Third Earth Resources Technology Symposium 
"The Use of Earth Resources Technology
(ERTS) for Crop Production Forecasts" 
WTR support 

LANDSAT-B (See LANDSAT 2)
LANDSAT-C:

Budget request, fiscal year 1976  560, 577
Cost estimates, fiscal year 1977  560, 561
Funding, fiscal year 1975  560, 4035
Instrumentation/plans  559-561
Launch schedule  559, 3668
Objectives   810'

LANDSAT 1:

429-437, 460, 468

Value
363, 365-445,
  773
170, 473-477

753.
Program  807-809,
  37, 38,704:

33-36, 38
241
755

862, 864-
725

Satellite

Achievements  
Agriculture Department/NASA
Applications:

Agriculture
Communications
Energy source
Foreign aid
Land resources management
Mineral resources research  476-478, 554-556, 3953
Pollution monitoring  3866. 3895. 3896
Water resources management_ 440, 466, 467, 551-554, 764, 765.

441

407
2455%

244, 386-391
cooperation  706, 707

  463-465, 549-551, 733
3964-
3878

  441, 442
30.

441, 442
547-559, 724

  373-445, 706. 707. 3399
30, 547-549, 561, 562, 706, 707

552. 553
474
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LANDSAT 1-Continued
Images: Page

Everglades National Park, Fla  552
Lake Michigan  388, 390
Los Angeles Basin, Calif  388, 394
Mojave Desert, Calif  388, 391, 392
Sacramento Valley, Calif   549
Sahara Desert  557
Sahel, Africa  388, 393
San Joaquin Valley, Calif  387, 389
Shark River, Fla  552
Wind River Range, Wyo  553, 554

Intersystem interference  1006
Kenya/United States  441
Program results  806, 807
Technology transfer  3800,3808, 3809.

LANDSAT 2:
Achievements  241
Applications   3866, 3896,3953, 3961
ASVT support  808
Capabilities  724
Data acquisition and analysis  3399
Data utilization  30
Delta launch vehicle use  1330
Launch date  724
Launch schedule  429

LANDSAT/SMS data collection station  1024
Langley Research Center, Hampton, Va. (See also Transonic
Research Tunnel) :

Activities review  3649, 4142-4146
Advanced composite materials  4108
Advanced transportation system studies  3232, 3233
Aeronautical research program/review  3385,

4107, 4143, 4154, 4155
Aircraft Noise Reduction Laboratory  1715-1724,

2049, 4151, 4176, 4191, 4226,4227, 4239, 4249
Aircraft research:

Aeroelasticity   4109, 4110
Computer utilization  4109, 4552 4571
Crash tests  4109, 4179, 4206, 4624, 4646
Long-haul helicopter  4107
Materials technology  1686-1688
Passenger ride quality  4478-4480
Rotor systems  1666, 4180
RPRV testing  4109
SCAR support  4505, 4518, 4519
Stall/spin technology  4109, 4407, 4669
Structures technology 1668, 4108, 4109, 4206
Supersonic design  1668
TCV  4108
USB studies  4476-4478
Vortex reduction  1677-1679
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Langley Research Center, Hampton, Va.-Continued ?age

ALOPE experiment  1600
Automotive safety research  3914
Budget request, fiscal year 1976  3297, 3651
Coliform bacteria detector  1127
Construction of facilities:

Budget request, fiscal year 1976  4069
Composite Model and Metal Finishing Shops  3498,

3499, 3527, 3528, 4069, 4070, 4071
Refuse-fired Steam Generating Facility  4069
Systems Engineering Building (SEB ) /chart____ 4069-4070

Contract approval limitations  153, 154
Differential Maneuvering Simulator (DMS)  4411,

4422, 4423, 4436, 4447
Earth energy budget studies  1636-1637
Environmental monitoring research:

Activities review  1589, 1590, 1620-1623
Air pollution  1590-1611, 1623-1628, 3885
Water pollution  1629-1635

Environmental problems study  3906
Funding, fiscal year 1975/chart  3651
Hawkeye Explorer support  1671
Impact Dynamics Facility  4477
Institutional support  41494151, 4157, 4158
Laser radar development  3898
Microwave scatterometer tests  1057
Noise reduction research  3904, 4204
Passenger Ride Quality Apparatus  2050
Personnel  4027, 4028, 4146-4149, 4156, 4157, 4161, 4162, 4204
R. & D. funding/chart 4069-4070
Refuse Consuming Utility Plant (RECOUP)  3884
Research facilities  4151-4153, 4158
Research priorities/goals 4154, 4155
Rotor Systems Research Aircraft program 4415, 4440
SAGE analysis  958
SAM II development 1590-1595
Scout project  1670
Shuttle support  1637-1653, 1670
Shuttle TPS facility  1640, 1641, 1644, 4151
Solar Collector Test Bed  3877
Solar heating/cooling research  4069, 4070
Spin Tunnel  4411
Structures Dynamics Tunnel  4411
Systems Engineering Building  3877, 4150
TCV program  1673-1677
Technology transfer  3790, 3791, 3805 3811 3815 3819 3827
Transonic Research Tunnel (TRT)  4692
VIMS support activity  850
Wind energy research  3877

Laramie Range, Wyo  778
LaRC (See Langley Research Center)
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Page
Large Agricultural Crop Inventory (LACI)  3723
Large Area Crop Inventory Experiment (L.A.CIE) :

Agriculture Department/NASA. cooperation  131
Agriculture Department/NOAA/NAS.A cooperation____ 29-31.

37, 38, 245, 551, 727, 734
ASVT   561,808Capability  3711
Data flow/chart  2841
DOC/NOAA/USDA/NASA cooperation  2840
LANDSAT utilization  2840
Purpose   727,734Large Space Telescope (LST) :
Ball Brothers Research Corp./NASA cooperation  2747
Bendix Corp./NASA cooperation  2747
Boeing Co./LMSC/Martin Marietta/NAASA coopera-

tion  1437
Boeing Co./NASA cooperation  1569, 1571, 2746
Budget cut impact  4035Capabilities   699, 700, 1143, 1144, 1433, 1564-1569,2744 2746Contractors/tables  1444, 1445
Cost reduction studies  1174-1176,

1216, 1217, 1434, 1435, 1569, 1571
Definition studies  645, 646, 1176, 1435, 2488
Description  634, 635, 2748, 2749Design studies  634, 638, 1138, 1435Development status  1176, 1441ESRO/Great Britain/United States cooperation  1176, 1435ESRO/U.S. cooperation  1176, 2747Funding, fiscal year 1975  1175, 3670, 4035, 4058Great Britain/United States cooperation  2747Ground servicing  647Itek Corp./NA cooperation  2746Itek Corp./Perkin-Elmer/NASA cooperation  1434, 1435Justification   639, 645, 1429-1432Lockheed Missiles and Space Co./NASA cooperation  2746Management  2747, 2749Martin-Marietta/NASA cooperation  2746Metering truss contract  1438, 1439, 1448Minimum specifications/table  1443Mirror technology  635, 1434MSFC instrumentation studies  1435-1437, 1442Orbital servicing  636, 646, 647Performance gains/ground telescope comparison  644, 645Perkin-Elmer Corp./NASA cooperation  2746Pointing and control system requirements  637, 638Program life expectancy  647Sensor development 1439, 1440Significance 639-645, 1174, 1176, 1177, 1433, 1434, 1564-1569Space shuttle deployment  1572Spacelab applications   2729

55-777-75 11
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Large Space Telescope (LST) -Continued Page

SSB priority study  1441
STORMSAT comparison  699, 700
Support Systems Module (SSM)  1437

Larson, Dr. Ed:
General testimony:

Space Shuttle program, Rockwell International:
Main Engine pressure tests  2437, 2438

Las Cruces, N. Mex 668-670, 2123
Las Vegas, Nev  3900
Laser Absorption Spectrometer  841
Laser bathymeter  3275-3278
Laser Geodynamic Satellite (See LAGEOS)
Laser gyroscope  2165
Laser radar  3898
Laser ranging stations (see also Bear Lake, Utah laser rang-
ing station; La Paz, Mexico laser ranging station; Mazatlan,
Mexico laser ranging station; Otay Mountain, Calif. laser
ranging station; Quincy, Calif. laser ranging station) _ 1064, 1065

Lasers:
Aerodynamics/velocimetry   4534-4550
Aircraft turbulence detection applications  4281, 4325
Communications applications  3273, 3274
Energy systems applications 3210-3215,

3231, 3232, 3302, 3303, 3889
Geodetic applications 1297, 1298
Geophysics applications  3279, 3280
Pollution monitoring applications  355, 356, 3886, 3898
Propulsion technology applications  1764
Raman technique  1595-1599
Satellite tracking applications__ 253, 2710, 3279, 3280, 3353-3356
Tracking system  251, 1577-1578
Wake vortex tracking  4278, 4279, 4299, 4314, 4315, 4325
Water quality monitoring  1601, 1602, 1606

Launch Complex 39 (See John F. Kennedy Space Center)
Launch Control Center (LCC) (See John F. Kennedy Space
Center)

Launch Equipment Test Facilities (See John F. Kennedy Space
Center)

Launch failure review board (See Lewis Research Center)
Launch Processing System (LPS) (See Space shuttle)
Launch schedule  93
Launch services:

AF/NASA cooperation   191
Comsat Corp./NASA cooperation  1732, 2455
DOD/NASA cooperation  2471, 2472
ESRO/U.S. cooperation  1331, 2456
France/West Germany/United States cooperation  2455
Great Britain/United States cooperation  2455
Indonesia/United States cooperation  1331
NOAA/NASA cooperation  2455
Rate structures  3348, 3349
Western Union Co./NASA cooperation  2455, 3348
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Launch vehicle procurement program, OSS: 
'Page

Budget request, fiscal year 1976/chart  3633

Funding, fiscal year 1975/chart  3633

Purpose/chart   3633

Launch vehicle and propulsion program, OSS:
Activities review  1325, 1338

Advanced studies  1336-1338

Atlas/Centaur vehicle record  1331-1333

Delta vehicle record  1327-1331

Elements summary  1321-1324

Planned launches/chart   1345

Scout vehicle record  1326, 1327

Supporting Research and Technology  1336, 1337

Titan IIIC vehicle record  1335, 1336

Titan IIIE/Centaur vehicle record  1333-1335

Vehicle record/chart  1344

Launch vehicles (see also Agena; Agena/Centaur '• Atlas/Cen-

taur; Centaur; Delta; Delta 3914; Minute-man booster; Sa-

turn; Saturn I: Saturn 1B; Saturn V; Scout; Titan/Cen-

taur; Titan I Centaur; Titan II Centaur; Titan III; Titan

IIIC ; Titan IIID ; Titan IIIE/Centaur) :
Hydrogen systems applications  3195

MSFC development  2486-2488

OSS planned launches, fiscal year 1976  345

OSS vehicle record, fiscal year 1974  344

Launch Vehicles Directorate (See Lewis Research Center)

Law Enforcement Assistance Administration (LEAA) , De-

partment of Justice  3822, 3823

Lawrence, Dr. J. D.:.
General testimony:

LaRC environmental monitoring:
Air pollution   1623-1628
Overview   1620-1623
Ozone depletion  1626
Water pollution  1629-1637

Lawrence Livermore Laboratory, ERDA  4152

LBNP (See Lower Body Negative Pressure)
LCC (Launch Control Center) (See John F. Kennedy Space

Center)
LDEF (Long Duration Exposure Facility) (See Space Shuttle)

LEAA (See Law Enforcement Assistance Administration)
League of California Cities  3810

Lee, Capt. Chester M.:
General testimony:

Apollo-Soyuz Test Project (ASTP) :
• Astronaut safety/training  1986, 1987, 1990
Backup program  1993
Construction status  1982, 1985
Experiment funding source  1992, 1993
Mission profile  1985, 1986
Phasedown/manpower/expenditures   1993
Rendezvous/docking inability  1992
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Lee, Capt. Chester M.—Continued
General testimony—Continued

Apollo-Soyuz Test Project (ASTP) —Continued ?age
Significance   1991, 1992
Status/strike effect  1822,1983
U.S.S.R. launch facilities accessibility  1986

Soyuz 16:
Description   1987-1990

Prepared statement  1939-1981
Apollo-Soyuz Test Project (ASTP)  1939-1981

Crew safety  1966-1968
Experiment payload changes  1948
Flight crews training  1952-1957
Flight hardware status  1943-1948
Joint flight controller training  1957-1959
Medical and life sciences experiments  1979-1981
Mission profile  1948-1952
Purpose/development  1940-1943
Science experiments  1971-1975
Significance  1968-1970
Soyuz 16 description  1959,1966
Space processing and manufacturing experi-
ments

Surface observation experiments 
Medical and life sciences experiments, ASTP 

Biostack 
Human cellular immune response
Light flash 
Microbial exchange
Polymorphonuclear leukoytes
Zone forming fungi

Science experiments, ASTP
Artificial solar eclipse
Crystal activation 
Extreme ultarviolet astronomy  1971,1972
Measure the interplanetary helium glow  1972
Soft x-ray observations  1973,1974
UV absorption experiment  1972,1973

Space processing and manufacturing experiments,
ASTP  1976-1979

Crystal growth  1978,1979
Electrophoresis   1976-1978
Multipurpose furnace experiment  1978

Spacelab   2611-2648
Activities   2627-2633
Evolvement   2611-2617
MSFC responsibilities  2633-2644
Objectives/purpose  2617-2627

Surface observation experiments, ASTP  1975,1976
Earth resources and photography  1975,1976
Geodynamics   1975
Spacecraft-to-spacecraft doppler tracking experi-
ment   1975

Stratospheric aerosol measurement  1976

  1976-1979
1975,1976
1979-1981

1979
  1979,1980

1981
  1980,1981

1980
  1981
  1971-1975
  1974,1975

1974
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•LeRC (See Lewis Research Center) Page
Lewis and Clark College, Portland, Oregon  3751, 3752
Lewis Research Center, Cleveland, Ohio (see also Plum Brook

Station) :
Activities review/background  1727, 1728, 3649, 4107
Aeronautical research program/review  1407, 4108
Air pollution analysis system development  1127, 1128
Air pollution research 3885
Air sampler development  3898
Aircraft research:

Crash fire technology  3918
Fuels   4330, 4339
Hydrogen fuel technology  1755
Noise reduction  3904, 3919, 3218, 4224
SCAR support  4498
Stall/spin research  4281, 4323

ASRDI management  3918
Atlas/Centaur failure investigations  1730-1736
Automotive power systems office  3912
Budget request, fiscal year 1976  1728, 1729, 3651
Bumpy Torus facility  1766
Capabilities   3916
Construction of facilities:

Budget request, fiscal year 1976_  1769
PSL modification  4062, 4724 4731

Contract approval limitation  153, 154
Cooileration with Chrysler Corp./ERDA/LMSC  656
Cooperation with DOT  1771

• Cooperation with DSA/Spar Aerospace Products, Inc  • 992
• Cooperation with EPA • 1771

Cooperation with ERDA  1771, 1774, 3100, 3108
Cooperation with Litton Industries, Inc  992
Coo-neration with NSF  1771, 3167
Cooperation with TRW  1785
CTS program  1737-1741
ECAS management  3119
Employment  3568
Energy Conversion Alternatives Study (ECAS) 

43180870Energy production studies 
Engine Fan and Jet Noise Facility  4247
Engine research  656, 1753, 1754, 4281, 4282, 4382
Environmental problems study  3905
Experimental clean combustor technology program 

4Fluid mechanics research  3316-3322269
Fuel cell development  1786, 1787
Fuel conversion  3878
Funding, fiscal year 1975/chart  3651
Gas turbine technology  3121, 3128, 3245, 3883, 3912
Guidance and Control Lab  3917
HEAO support  2667
Hydrogen fuel technology  1727,

1746, 1747, 1751, 1755, 1756, 3214, 3215, 3229, 3231
Hydrogen safety manual  3452
Icing Tunnel  4411
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wis Research Center, Cleveland, Ohio-Continued

Launch Failure Review Board 
Launch Vehicles Directorate 
Materials research 

'page
1734
1732

1760-1764

Nickel-zinc battery research 1785, 1786

OEP support 3165

OMB budget reductions, fiscal year 1976 
1729

Personnel 1728,4027, 4028

Power systems research 1764-1768, 1771

Propulsion Systems Laboratory (PSL) 
3535, 4108, 4700,4701,

3534,
4724-4731

Propulsion technology:
Electric propulsion 1756-1760

Hydrogen pump development 1750, 1751

Oxygen pump development 1750, 1751

Research objectives 1746-1749

Thrust chamber research 1752

R. & P.M. funding/chart 1770

Railroad ride quality research 3915

Receiver and antenna systems development 1783

Satellite communications research:
DWS studies 1778-1784

Frequency band utilization studies 1023,1775-1778

Solar energy research  1784,1785,3876, 3877

Space research and technology program 3185

Spacelab experiment definition study 970

SUMMA facility  1766,1767,3208-3211

Technology transfer 
3795, 3796, 3801, 3804, 3814,3816,

3786,
3819, 3827

TEP tests 994

Water pollution studies 848

Wind energy research  79,3100,3108, 3877

Zero Gravity Facility 3320

Life sciences 2521

Life sciences programs (See Aeronautical man-vehicle technol-
ogy; Medicine; Planetary biology program; Planetary quar-
antine program; Space life sciences program)

Lift/cruise fan technology aircraft  1729, 4213, 4214
Lifting bodies (See X-24B)
Lighter-than-air (LTA) aircraft  3887
Lightweight fighter aircraft   4412, 4438
Lilly, William E.:

General testimony:
Apollo-Soyuz Test Project (ASTP) :

Cost estimate  121
Appropriations and budget:

Appropriations changes/justification, fiscal year
1975   3669,3670

Baseline/runout cost computation  3677, 3678
Budget cut effect  3680, 3681
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Lilly, William E.—Continued
General testimony—Continued

Apollo-Soyuz Test Project (ASTP ) —Continued 'Page

Earth 2020 project, ARC  3685
Equipment acquisition deferrals/reinstate-
ments   3670,3671

Facilities/unobligated funds, fiscal year 1976_ 3667,3668
OMB budget cut  133
Overview, fiscal year 1976  3663,

3664,3671, 374-3676,3680,3681
Personnel/facilities reduction  3683
Predicted inflation rate  3676
Reporting methods  3678-3680
Supplemental pay bill  3663,3664
Transition period, fiscal year 1976,1977_ 124,3664,3671
Unobligated funds, fiscal year 1976  3664-3668

Economic impact of NASA:
Midwest Research Institute study  3684,3685

Jet Propulsion Laboratory (JPL) :
Management/funding/personnel  3673
NASA investment breakdown  3673,3674

LANDSAT-C :
Budget status/schedule  3668,3669

Nimbus-Cr program delay:
Resulting additional costs  3668,3669

Personnel level :
Contractor/NASA employee ratio/back-
ground   3682-3684

Space centers:
Work duplication control  3671,3672

Space Shuttle:
Baseline/runout cost computation  3676,3677

Information requested by:
Fuqua, Hon. Don:

Appropriations and budget:
Type of equipment deferred  3671

Prepared statement  3625-3662
Appropriations and budget, fiscal year 1.976  3625-3662

Construction of facilities  3642-3644
Employment/economic impact of NASA activi-

ties   3659-3662
Impact of inflation  3652-3658
Program activity by center  3648-3651
Requirements/status summary  3626-3628
Research and development program  3629-3641
Research and Program Management  3645-3647

LIM (See Limb Infrared Monitoring; Linear Induction Motor)
Limb Infrared Monitoring (LIM)  358, 822Limb Radiance Infrared Radiometer (LRIR )  362
Limb Radiance Inversion Radiometer    945
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Lindstrom, Robert E.: Page
Prepared statement  2531-2548

Shuttle projects, MSFC  2531-2548
External Tank  2533
JSC support/system level testing and analysis  2536
Main Engine  2533
Management approaches  2542-2544
Organization/functions/responsibility   2536-2542
Solid Rocket Booster  2536
Systems support  2544-2548

Linear Induction Motor (LIM)  3910
Liquid cooled garments  3454
Liquid hydrogen pump  1750,1751
Liquid oxygen pump  1750,1751
Litton Industries, Inc  992
Livermore Radiation Laboratory  3900
Llewellyn, Charles:

General testimony:
Space shuttle payloads:

LaRC activities  1645-1653
Lloyd, Hon. Jim:

Comments:
General aviation:

Low-cost flight director/costs 
Significance  

Inquiries:
Aircraft energy conservation, OAST:

General aviation applications  77
Amputee/fracture technology:

Carbon implant thermal effect  67,68
Muscle restoration  68

ITS 6 Alaska health care experiment:
Satellite transmission time/doctor-patient ratio  25,26

Space program:
DOD/NASA cooperation  3600,3601
User agency reimbursement  80

Space Shuttle:
Spinoffs   3540

Technology transfer:
Evidence of success  3540,3541

Vandenberg shuttle facilities:
Preference to Edwards AFB 

LMSC (See Lockheed Missiles and Space Co- Inc.)
Lockheed Aircraft Corp.:

High Reynolds Number Transonic Research Tunnel
support   4725

Orbiter TPS development 2330,2331,2333
PST, support  4725
SST design  4522
Subsonic Tunnel support  4725

46504652
4651

3599,3600
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Lockheed Corp.:
Cooperation with NASA: ?age

LANDSAT 1 computer programs  3809
Lockheed Electronics Corp.:

C-5 aircraft development 4576,4577,4591
Ocean thermal plant study  3170
Support service contracting, JSC  170,4100
Viscous-flow program development  4668

Lockheed Missiles and Space Co., Inc. (LMSC) :
Cooperation with Air Research/Navy  658
Cooperation with Bechtel Corp./TRW Systems, Inc  671
Cooperation with Boeing Co./Martin-Marietta/NASA_ __ _ 1437
Cooperation with Chrysler, Corp./NASA  656
Cooperation with ERDA  656,657
Cooperation with NASA:

California Four Cities Program  3810
LST studies 2746
STARPAHC 661-670

Cooperation with Rockwell International Corp./NASA___ 655
Inner Space Division:

Ocean thermal energy conversion studies  670-680
Organization structure  623,624
Research and Development Division:

Anti-pollution device development  633
Energy storage device development  633
Medical device development  632
Oceanographic research devices development 630-632
STARPAHC program review  661-670
TLI 900 applications  633
X-ray screen technique development  634

Space Systems Division:
Agena launch vehicle applications/charts 624-627
ATS—F antenna development/charts  629,630
LST development  634-647
SEASAT—A applications  648-654
Solar ray technology  627-629
Thermal Protection System materials applications/

production   654-659
Lockheed Propulsion Co  1569,1571,1712
Lockheed 1011 aircraft  1688,1689
Loftus, Joseph P., Jr.:

Prepared statement  2954-2960
Advanced programs, JSC  2954-2960

Advanced development  2955,2956
Advanced missions  2957,2958
Payload integration and mission analysis  2959,2960

London, England  1668
London, England tracking station  714,716
Long Duration Exposure Facility (LDEF ) (See Space shuttle)
Long-haul helicopter (See Long-haul transport technology,
OAST)
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Long haul transport technology, OAST:
Current activities 
Dedicated cargo aircraft 
Flight control systems 
Hydrogen-fueled aircraft 
Materials research:

Acoustic nacelles
Aircraft structure

Objectives  
Significance

Long Island, N.Y 
"Long Range Needs of Aviation" 
Long Term Zonal Earth Energy Budget Experiment
Los Alamos Scientific Laboratories
Los Angeles Basin, Calif
Los Angeles, Calif___ 202, 357, 2291, 3448, 3600, 3799-3801, 3827, 4063

3795
3809

Page
4208, 4510

4489-4491,4516
4487, 4488, 4490
4491-4494,4517

  4485, 4486, 4488
4482-4484

4462
  4481, 4483, 4515

709, 2313
  4139
867,868

  3208, 3325, 3790
  388, 394

Los Angeles City Department of Water and Power 
Los Angeles Comprehensive Health Planning Council 
Los Angeles County, Calif  3930, 3945
Los Angeles Police Department  3823
Louisiana  562, 3809
Louisiana State University (LSU)  3920
Louisiana Police Department  3822
Love, Saul:

Letter from Milford, Hon. Dale:
Construction of facilities 

Lovelace, Dr. Alan M.:
General testimony:

Advanced transport aircraft technology, OAST:
Climatic impact assessment  4523, 4524
Control systems  4521

4525Nitric oxide emissions 

4724

Supersonic flight environmental impact  4526, 4527
Aeronautical research and technology program, OAST:

AACB study  4159, 4160
Budget request/activities  4136, 4137
Budget request trend__ 4139, 4140, 4210, 4211, 4213, 4214
Construction of facilities/costs____ 4684, 4685,4705-4707
Data quality  4255, 4256
Duplication of effort 4159, 4160
ERDA/NASA coordination  4214, 4215
Existing problems/NASA role  3135
Goals/significance/problems 41334136
"Outlook for Aeronautics" study 4134, 4135
Overview/activities (film narration)  4107-4110
R. & T. base/R. & D. terminology 4356, 4357, 4532
Testing methods/time element  4686

Airfoils:
Definition/development/utilization 4399, 4400

AMST aircraft:
Production schedule  4351
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Lovelace, Dr. Alan M.—Continued
General testimony—Continued

Aviation safety research technology program, OAST: 'Page

Wake vortex research   43249 4325

Construction of facilities:
Advisory board evaluation  4676

Cost/industry needs/NASA's role  4675, 4676
Duplication/utilization/implications 4677, 4679

Digital fly-by-wire system:
AF/industry/NASA cooperation/application___ 4353

Energy research and development:
Earth application  3297, 3298

Fuel conservation technology program, OAST:
Aircraft research plans  4327
Projections/industry cooperation  4354, 4355
Safety   4357, 4358

High-speed ground transportation technology:
Research objectives  4529

Hydrogen research:
Priorities/funding/ERDA cooperation  4355, 4356

Laminar flow control:
AF/NASA cooperation  4352

Langley Research Center (LaRC) :
Problems/morale  4161

Microwave landing system:
Installation schedule   4257

Military aeronautics research and technology:
AF/Army/NASA relationship   4452

Noise reduction research:
Near-term aircraft applications  4266
SAM retrofit status  4258

Office of Aeronautic and Space Technology (OAST) :
Future testimony/weather studies  3299
Organization/interagency coordination/role____ 3293,

3294,4132, 4133
"Outlook for Aeronautics" study:

CARD study comparison  4139
Origins/purpose   4138

Propulsion Systems Laboratory, LeRC :
Modification plans/industry- capabilities  4700 1705

Science and technology:
International dissemination of U.S. information__ 4529-

4531
Space research and technology program, OAST:

Advanced nuclear research status  3298
Budget request, fiscal year 1976/increases____ 3295-3297
Current/future activities  3294, 3295
Energy R. & D. budget removal  3297
Future expectations  3300

Space Shuttle:
Remote manipulator  3299, 3300
Research centers' personnel level/expenditures___ 3292
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Lovelace, Dr. Alan M.—Continued
General testimony—Continued

STOL aircraft: Page
Technology development  119Technology applications:
Approach validation for industry  4211,4212Two-segment approach:
Safety factor   4257,4258,4260Wind tunnels:

- Cost/construction schedule   4699Effect on U.S. capability  4695-4698International cooperation   4691-4694Site selection  4694,4695XV-15 tilt rotor research aircraft:
Multi-technologies utilization  4450Information requested by:

Fuqua, Hon. Don:
Energy R. & D. terrestrial applications authority_ 3298Milford, Hon. Dale:

• AMST aircraft production schedule  4351Ottinaer, Hon. Richard L.:
Hydrogen injection technology  4215Supersonic flight environmental impact  4527Wells, William G., Jr.:
Facility modification/cost effectiveness analysis__ 4685,

468640- by 80-foot wind tunnel project write-up__ 4689-4691OAST aeronautics budget  4214Tilt-rotor project cost breakdown  4688Winn, Hon. Larry., Jr.:
Shuttle remote manipulator  3300Wydler, Hon. John W.:
Aeronautical research and technology program,
budget request  4140General aviation accident causes  4401-4406Microwave landing system  4257Minority employment of engineers  4162Prepared statements  3174-3183,4111-4131Aeronautical reasearch and technology program,OAST   4111-4131Budget request, fiscal year 1976  4127,4128Existing needs/objectives  4122-4128Interagency coordination  4115-4117Organizational changes  4112 4114"Outlook for Aeronautics" study  4120-4122Significance/problems   4117-4120Aeronautics and space technology program,

OAST   3174-3183Budget request, fiscal year 1976  3180-3183Personnel changes/organization  3174-3176Responsibilities/future activities  3176-3179



171

Page
Low Cost Systems Office, OIATU 710
Low, Dr. George M.:

Biography 16, 17
General testimony:

Aeronautics and space technology program, OAST:
Energy conservation 108,109
Noise reduction 110,111
Safety research 112,113
Tilt-rotor aircraft 111

Apollo-Soyuz Test Project (ASTP) :
Mission plans 

Applications program, OA:
Amputee technology 
Construction industry flat cable 

98, 99

49
41, 49

Energy research 114-117
Environmental research_ 117
Examples/Congressional displays 79
Launch plans 105
Satellite photographs 106, 107

Appropriations and budget:
Budget request, fiscal year 1976 97, 98
Spending levels 95, 96

ATS 6:
Capabilities/benefits  17

Energy research and development:
Solar/geothermal funding 122

LACIE project:
Cost  39
DOD utilization 40
Global coverage/data availability 38, 39
Objectives/capability  131

LANDSAT satellites:
Capability  28
Cost sharing/lifespan 34

LANDSAT 1:
Crop monitoring capability 131

OSO 1 :
Mission plans 102, 103

Space program:
Launch plans 94,95
Public benefits/significance 17,117, 118
Technology investment return 122
User agency reimbursement 80, 81

Space Shuttle:
Design/configuration  99-102
Mission plans 102

STOL aircraft:
Technology development 119

Stratospheric research:
Ozone measurement 131
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bow, Dr. George M.—Continued
General testimony—Continued

Waste disposal technology: 'Page

Drinking water purity  118
Viking project:

Mission plans  104
Lower Atmospheric Composition and Temperature Experiment
(LACATE )   822, 832, 833, 865, 866

Lower Body Negative Pressure (LBNP) device  2910-2917, 2943
Lowrie, Walt:

General testimony:
Martin Marietta Corp.:

Personnel  1540
Mars sample return mission:

Funding estimate/leadtime  1562, 1563
U.S.S.R. cooperation  1563
Viking technology utilization  1560, 1561

Space program:
Project priority selection  1587

Space Shuttle:
Payload size  1563, 1564

Viking project:
Assessment/mission review  1548-1551
Back-up program costs  1559
Biological package  1552, 1554, 1555
Budget adherence  1556
Follow-on spacecraft  1556, 1557
Mobile lander  1557, 1558
Preparation/weight margin  1555, 1556, 1559
Rover configuration/plans  1559, 1560

LPS (Launch Processing System) (See Space shuttle)
LRIR (See Limb Radiance Infrared Radiometer)
LRL (Lunar Receiving Laboratory) (See Lyndon B. Johnson
Space Center)

LSI (See Lunar Science Institute)
LST (See Large Space Telescope)
LSU (See Louisiana State University)
LTA (See Lighter-than-air aircraft)
LTV Aerospace Corp  1327,2330, 2332, 2334, 4729, 4730
Lucas, Dr. W. R.:

Prepared statement  2485-2517
Marshall Space Flight Center (MSFC)  2485-2517

Administration and program support  2497, 2498
Background/program evolution  2486-2489, 2495
Budget request  2512-2514
Employment and personnel  2504-2509
Energy use reductions  2515, 2516
Equal employment opportunities  2509-2512
Facilities utilization and requirements  2514, 2515
Location   2489-2491

4
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at

1297, 1298
Lunar Mission and Space Exploration Facility (See Lyndon B.
Johnson Space Center)

Lunar polar orbital mission  689, 1310
Lunar program, OSS :

Accomplishments  1293-1295
ALSEP  1295, 1296
Cartography and geodesy  1296-1298, 1316
Data analysis and synthesis  1295, 1296,1306-1309
Lunar sample research  1298, 1299, 2925, 4057, 4058
Review/plans   1309, 1310, 1320
Study conclusions/significance  1311-1313, 3733-3743
Supporting Research and Technology:

Earth-based observations  1300, 1301, 1317
Laboratory techniques/experimental concepts devel-
opment  1305, 1306, 1319

Lunar origin/evolution theories  1304, 1305
Materials research  1303, 1304
Meteorite studies  1302. 1303
Terrestrial analog study  1301. 1302, 1318

Lunar Receiving Laboratory (LRL) (See Lyndon B. Johnson
Space Center)

Lunar roving vehicle program  2488
Lunar Sample Analysis Planning Team  2925
Lunar Sample Curatorial Facility (See Lyndon B. Johnson
Space Center)

Lunar sample remote site storage facility (See George C.
Marshall Space Flight Center)

Lunar science:
ALSEP applications  2920-2925
Conferences:

Cosmochemistry of the Moon and Planets  1309
Lunar Sciences Conferences  1294, 1295

Mapping   1297, 1316

Lucas, Dr. W. R.—Continued
Prepared statement—Continued

Marshall Space Flight Center (MSFC)—Continued 'Page

Organization and operations/project offices__ 2491-2494,
2499, 2516, 2517

Saturn Program Office  2499, 2500
Science and engineering directorate  2495, 2496
Shuttle Projects Office/Michoud Assembly Fa-

cility   2500-2502
Skylab Program Office  2499
Space Science Projects Office/HEAO support  2503
Spacelab Program Office/ESRO cooperation_ 2501, 2503

Lunar and planetary exploration program, OSS  192, 3632
Lunar exploration  1818
Lunar exploration program (See Lunar program)
Lunar laser rangin
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Page
Lunar Science Conferences  1294. 1295
Lunar Science Institutes (LSI) , Houston, Tex  1294, 1295
Lundin, Bruce T.:

General testimony:
Atlas/Centaur launch failure:

Effects on Viking project/costs  1734. 1735
Review board  1734-1736

Centaur launch vehicle program:
AC-33 launch failure  1730, 1734-1736

CTS (Communications Technology Satellite) :
ATS comparison/duplication of effort 
Evolution/personnel exchange 
Personnel exchange expenses 

Energy research and development:
Electric propulsion technology/funding,
Solar energy for hydrogen production 

Lewis Research Center (LeRC) :
Accomplishments/activities/facilities   1727, 1728
Advanced automobile engine development  1772. 1773
Budget increase/justification/reduction  1728. 1729
Cooperation with ERDA  1768, 1771, 1772
Earth energy R. & D  1773, 1774
Personnel   1728
RL-10 engine upgrade  1736

Long range batteries:
Production costs reduction  1788

Petroleum fuel crisis:
Alternative fuels development  1755, 1756

Space research and technology:
User follow-on  1743, 1745

Information requested by:
Fuqua, Hon. Don:

Atlas/Centaur launch failure  1736
Earth energy R. & D., LeRC  1774
LeRC budget request  1729, 1769

Mosher, Hon. Charles A.:
Plum Brook Station status/plans  1770Lunney, Dr. Glynn S.:

Prepared statement 
Apollo-Soyuz Test Project (ASTP) 

Experiments  
Experiments hardware
Hardware status
.Joint activities summary, U.S.S.R./U.S
Major milestones 
Manpower 

Lunokhod II 
Lymphocytes 
Lyndon B. Johnson Space Center,
White Sands Test Facility) :
AAFE data processing 

1738
1742
1769

  1759.1760
1755

2849-2862
2849-2862
2858-2860

  2856, 2857
  2854, 2855

2852, 2853
2850, 2851
2861, 2862

1297
1979, 1980

Houston, Tex. (see also

881
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Lyndon B. Johnson Space Center, Houston, Tex.-Continued Page
Activities/chart   3649
ADL/SAIL comparison  2352-2355
Advanced development program 2955, 2956
Advanced missions  2957, 2958
AF Systems Program Office  3603
ALSEP support  2921
AMPS research  1578
Anechoic Chamber Facility  2134
Apollo/shuttle fuel cell costs/chart  2131
ARC Jet Facility  2127, 2128
A STP support  1955, 1957, 2141-2144, 2852, 4048
Avionics Integration Laboratory  1845,

1863, 1887, 1915, 2010, 2129, 2133
Bioenvironmental systems hardware  3905
Budget request, fiscal year 1976/chart 2837, 3651
Capabilities/chart   2827
Central Data Computational Facility  2144-2146
Construction of facilities  171,

1299, 3498, 3509-3512, 3529, 3530, 4081-4084
Contract approval limitations  153, 154
Cooperation with ERDA 3101, 3109, 3110
Cooperation with Purdue University/Kansas University/
Michigan University  2840

Cooperation with Stanford University  3473
Description/capabilities/chart   2099-2101, 2114-2117
DTMO activities:

Data systems and flight operations  2110-2112,
2141-2151, 2832, 2833

Operations support  2112, 2151-2154
Research and test operations  2105-2110, 2127-2140
Review  2832-2834

DTMO budget request, fiscal year 1976:
Breakdown/charts  2124, 2832, 2833
Fiscal year 1973-1975 comparison__ 2104, 2123, 2829-2832
Justification   2088, 2104-2112, 2122, 2125, 2126

Earth resources program  2836-2845
Electronic Systems Test Laboratory 2135
Emergency medical system development 2947, 2949
EREP data, processing and dissemination  802, 2847, 2848
Fire technology research__ 3914, 3918, 4287, 4288,4307, 4321, 4322
Funding, fiscal year 1975/chart  3651
History   2824, 2825
Integrated utility systems technology  117, 3139
Life sciences activities  2134,

2137-2139,2910-2917, 3934, 3935, 3949, 3950
Lunar history studies  3739
Lunar Mission and Space Exploration Facility.  4066, 4067
Lunar Receiving Laboratory  4066
Lunar sample analysis  13'2
Lunar Sample Curatorial Facility  2921,

3498, 3526, 3527, 3537-3539, 4057, 4058, 4066-4069

55-777-75-12



176

!.., ndon B. Johnson Space Center, Houston, Tex.-Continued 'Page

1 fajor research and development facilities/chart  2118, 2828
\ licrowave energy transmission study  3171
Mission Control Center  171, 2141, 2142
MIST facility  3141-3143
MIUS research  572, 3884
OEP support  3165
Organizational structure  2102-2104,

2119-2122, 2824, 2825, 2829, 2830
Personnel  4027, 4028
Radiant Heating Test Facility  2129, 2130
Responsibilities   2826, 2841
Satellite power systems technology survey  3153, 3154
Shuttle Avionics Integration Laboratory (SAIL)   2352-2355
Skylab support  2011, 2033, 2910
Software Development Laboratory  1844, 1845, 1915
Space shuttle activities:

Construction of facilities
External Tank (ET) 
Fuel cell technology
Life sciences payload
Management
Orbital flight testing
Orbiter
Review
Software development
Systems analysis and testing

  3498, 3509-3512,4081-4083
2777

  2107, 2118, 2131
2946-2948

  1866, 1867, 2105, 2866, 2867
2143

  1862, 1863, 1917, 2106, 2109
  2536, 2544, 2832, 2834, 2956

  1844, 1845, 1915
  1845,
1915, 2010, 2129, 2143, 2536

Systems integration  1845, 1887, 2834
Spacelab support  2183, 2925
STS support  2959, 2960, 4057
Support service contracting  170, 4100
Technology transfer  3785,

3790, 3791, 3795, 3801, 3804, 3805, 3809-3811, 3815,
3819, 3820, 3827

TELECARE development  3452
Vibration and Acoustic Test Facility  3510

3511, 3529, 3530, 4083, 4084
Viking project support  3543
IVQ1VIS testing  1127

Madagascar tracking station  3341
Madden, John:

General testimony:
Aeronautical research and development:

Facility modification plan/cost  4684, 4706
Construction of facilities:

Budget request  4691
Timetable/cost, modifications  4688

Propulsion System Laboratory, LeRC :
Modification plans  4701



177

Madden, John—Continued
General testimony—Continued

Wind tunnel construction: 'page
Costs/schedule   4699
  4692-4694International cooperation

Information requested by:
Wells, William G., Jr.:

Propulsion Systems Laboratory, LeRC,
history  

Madrid, Spain tracking station

funding

716, 990, 1524,3341,
T AF (See Michoud Assembly Facility)

Magneto hydrodynamic (MHD) power  1765, 3880, 3881, 3889

Magnetosphere   690, 692, 1152, 1160, 1161, 1205, 2672, 2674, 2675

Mahon, Joseph B.:
General testimony:

Centaur launch vehicle:
Budget increase/justification  1506

Launch vehicle and propulsion program, OSS :
SMS 1/operational life  1504, 1505

Information requested by:
Fuqua, Hon. Don:

Launch vehicle purchase and support costs  1507
Main Engine, Space shuttle (See Space Shuttle)
Main Propulsion Test (MPT) (See National Space Technology
Laboratories; Space shuttle)

Main Propulsion Test Article (MPTA) (See George C. Mar-
shall Space Flight Center; Space shuttle)

Maine Department of Transportation  804
Malaga, Joseph:

General testimony:
Real property rental:

Cost  3562
Research and Program Management (R. & P.M.) :

Budget increase  3562, 3564
Increased utility expenditures 3562
Personnel management audits  3567

Information requested by:
Winn, Hon. Larry, Jr.:

Total of real property rented  3562
Malindi   1615
Malkin, Dr. Myron S.:

General testimony:
Michoud Assembly Facility:

Personnel expertise  1927
Orbiter:

Avionics systems  1915
First manned orbital flight  1914
Status/development   1,909-1917
Thermal protection system  1912-1914, 1916, 1917

4700
714,

3343,3351, 3358
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' ralkin, Dr. Myron S.—Continued
General -testimony--Continued

Space Shuttle: rage
Budget request, fiscal year 1976  1907
Design modifications  1907,1908
DOD cooperation  1935,1936
Environmental effects  1929-1933
External Tank development/costs  1826,1927
Flight test program  1934
Ground test program  1933.1934
Hardware development  1905
Landing site  1916
Launch delay  1914,1915
Launch/landing facilities, KSC  1928,1929
Main engine development/tests___ 1916,1917,1919-1922
Manned orbital flight tests  1934,1945
Milestone/status  1906,1907
Objectives/significance  1906,1936,1937
Prime contracts   1995
Refurbishment facilities  1917,1918
Runout costs/tests impact  1919
Solid rocket booster  1922-1924
Space suit design  1917
Subsystem tests  1919
Training aircraft cost/status  1995
Training facilities   1917

Information requested by:
Fuqua, Hon. Don:

Shuttle ground level air pollution impact____ 1929-1931
Prepared statement  1828-1904

Charts/illustrations   1869-1904
Space Shuttle   1828-1904

Approach and landing tests  1964,1865
Capabilities   1831,1832
DOD cooperation   1866.1867
Environmental effects  
External Tank 
Ground test program 
Launch/landingt-facilities 
Main Engine 
Management 
Operations
Orbital flight tests 
Orbiter  1840-1846
Ozone layer effects  1859-1861
Private industry effort  1830
Solid rocket booster  1849-1851
Status/plans/significance   1838-1840,1867,1868
Utilization   1834-1838

Management Intern Program, MAF  2818

1856-1861
1851-1853
1861-1864
1853-1855
1847-1849

1867
1832-4834

1865

4



179

•

•

Managunent Services Inc.:
Cooperation with Boeing Co./Computer Sciences Corp./
Computing and Software Co./Hayes International
Corp./NASA : Page

MSFC operations support  2087
Cooperation with NASA:

DTMO support   2097
Manicouagan Lake, Canada  1302
Manned Orbital System  2157-2159,4052
Manned Space Flight Network  171
Manned space flight program, OMSF :

Budget request, fiscal year 1976  3630, 4039, 4040
Contracting   170, 191
Flight schedules  3630
Funding, fiscal year 1975  3630
Objectives  
Space shuttle, manned-flight considerations  

3630
2157-2159

I -nobligated funds  4039
A tanned Spacecraft Center (See Lyndon B. Johnson Space
Center)

Manpower (See Personnel)
MAPCO, Inc  3815
Mapping   421, 422, 425, 432-434, 561, 755, 1297, 1316, 3808
MARAD (See Maritime Administration)
Mare Humorum (lunar sea)  1301
Mare Serenitatis (lunar sea)  1301, 1317
Mare Tranquillitatis (lunar sea)  1301, 1317
Marine Eco-Systems Analysis (MESA) program, NOAA :

NOAA/NASA cooperation:
• Water pollution research  843-845
Mariner 9  1549, 1657-1662, 3747
Mariner 10:

Contracting   1517
Cost   3746
DSN support  3365-3369
Funding  1517
JPL mission review  1516, 1517
Mercury investigations  1221, 1232-1234, 3746
Venus investigations  1232-1234, 3746

Mariner Jupiter/Saturn (MJS-77) mission:
Current status  1223, 1242, 1245
Delay   3543
DSN support  3374-3376
Electronic failure prevention  3252, 3254
Funding   1520
.Launch schedule  1242, 3668
Mariner spacecraft  1242, 1245
Mission plans  1138, 1242-1244, 1246, 1520
Navigational accuracy 3249
NSF support  

14,29
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\ fariner Jupiter/ Saturn ( A. IJS-77) mission—Continued 'Page

Objectives   1244

RTG development  1245

Titan Centaur utilization  1236

Titan observation  1244, 1732

X-band use  3374, 3376

Mariner Venus/Mercury fly-by mission__ 1232-1234, 1516, 1517, 3746
MARISAT—A  1330
Maritime Administration (MARAD) : 

Cooperation with Coast Guard/FAA/NASA :
ATS-6   701, 987
Communications satellites experiments  983

Cooperation with NASA:
Disaster warning 3965
Traffic management  3964

Mark, Dr. Hans M.:
General testimony:

Ames Research Center (ARC) :
Budget request, fiscal year 1976, R. & D. facilities_ 618,

619
Atmospheric theoretical models:

Development/comparison/capabilities   602
Earth 2020 programs:

Evaluation   619-621
Ozone depletion:

Space Shuttle/SST effects  604, 605
Pioneer/Venus project:

Budget request, fiscal year 1975, 1976  619
Supersonic Transport (SST) :

Practicality  604
Information requested by:

Fuqua, Hon. Don:
Ames Research Center budget request  619

Marquardt Corp  2331, 2340, 2341
Mars (planet) (see also Alba; Chryse, Cydonia; Tritonis
Lacus ; Viking Mars mission; Viking project) :
Atmosphere  595, 596
Earth atmosphere comparison  590, 591, 1586
Exploration   2053
Follow-on studies   2053
Formation theory  1659-1672
Mariner 9 studies  3747
Viking land sites  1549, 1664

Marshall Space Flight Center (See George C. Marshall Space
Flight Center)

Martin Marietta Corp.:
Activities/organization   1533-1535, 1537-1539
Cooperation with Boeing Co./LMSC/NASA :

LST   1437
Cooperation with Hollywood Presbyterian Hospital/St.
Luke's Hospital/NASA :

Clean room technology  3932, 3947
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Martin Marietta Corp.-Continued
Cooperation with NASA: Page

Launch vehicle development  1732
LST 1569, 1570, 2746
Skylab   171
Space shuttle External Tank  171,

1539-1546, 1797, 1800, 1852, 1853, 1899, 1926-1928, 2331,
2340, 2533, 2575, 2577, 2580, 2587, 2589, 2752, 2756, 2809-
2814, 2871, 4008

Space shuttle test operations -  2548
Viking spacecraft 170, 1537

Space shuttle support activities
Structural Test Article
TPS materials research

2753-2758, 2761
2752, 2755, 2757

2755, 2781, 2783-2802
Maryland   787-

789, 791, 792, 794, 852, 3795
Maryland, University of:

Cooperation with Pittsburgh University/York Univer-
sity/NASA :

Stratospheric chemistry and physics research  606
INFORUM development  3967, 3969

Masica, William J.:
Biography  3313
Prepared statement 3312-3326

Fluid mechanics under reduced gravity conditions__ 3314-
3326

Mason & Hanger-Silas Mason Co  3820
Massachusetts   253
Massachusetts Institute of Technology (MIT) :

Lunar observations  179, 180, 605, 1093, 1300
Massachusetts University  673
MATE (See Materials for Advanced Turbine Engines)
Mated Verticle Ground Vibration Test (MVGVT) (See George
C. Marshall Space Flight Center; Space shuttle)

Materials for Advanced Turbine Engines (MATE) program,
OAST 4342, 4343

Materials research:
Aircraft fabrication  1686-

1688, 3918, 3919, 4331, 4332, 4482-4486,
4488, 4623, 4624, 4646, 4649, 4663-4666,
4671-4672

Aircraft fire resistant materials 4287,
4288,4306,4307,4320-4323

Aircraft systems 4280,4281,4323
ASTP applications 1978,2528,2529
Contactless processing 2676,2678
Graphite-expoxy composite material studies 3224
Ground transportation applications 3917
Heat pipes 3286,3287
Heat shields 3262,3263
Lunar studies 1303,1304
Materials suspension 1113



182

Materims research—Continued ?age
Non-ferrous recycling 3920
Ongoing/planning projects/chart 3168
Optical computer 3189, 3217
Polymeric material 3188
Polymide composites 3233
Solar energy conversion 2716, 2720
.-;olid state electronics  3254-3256,3270, 3271
Space processing:

Crystal growth 567,
569, 1100, 1114, 1115, 1125,1126, 1978, •
2678, 2680

Electrophoresis   569, 1115, 1116,1976-1978
Metallurgy   1114, 1978, 2676,2678, 2680
Spacecraft/rocket applications 1751
Thermal Protection System ( TPS ) /chart 2755,

2781, 2783, 2802
Materials Systems Corp  3819
"Mathematical Model for Two-Dimensional Multicomponent

Airfoils In Viscous Flow" (NASA CR-1843)  4668
Mathews, Charles W.:

General testimony:
Activated Carbon Treatment System (ACTS) :

Commercial application  572
Applications program, OA:

Budget request/cut  575
Economic analysis studies  572, 573
Ground-based technology applications  571
Interagency cooperation and coordination  544, 545
Remote sensing benefits  238

Applications satellites: ,
Launch delays cost impact  543. 544
Operational capabilities/funding  242, 243
Status / plans / weather forecasting / communica-

tions  _,.  238, 239
Applications Systems Verification Tests (ASVT) :

Heat Capacity Mapping Mission (HCMM)  563
ATS—G :

Backup satellite/plans/funding problems  240-242
Launch requirements  243

ATS 3-6:
Civilian benefits/significance  563, 564

ITS 6:
ASTP data acquisition/communication experi-
mentation   244

Experiment program/HEW cooperation  239
Follow-on programs/continuing service  240
Medical applications  563, 564
Transfer to India/operational life  240, 241

Objectives/capability/users   564

4
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Mathews, Charles W.—Continued
General testimony—Continued

Climate: ?age
Land use effect  558, 559

Communications satellites:
Commercial users' role  565-567
Funding reduction  565
NASA role phaseout  564, 565
Radio interference  570

Earth and Ocean Physics
(EOPAP) , OA:
Budget increase 
Ocean currents/circulation 
Ocean condition forecasting 

Earth resources survey program, OA:
Budget request 
Data collection platforms 
LANDSAT versus aircraft effectiveness 
Potential economic benefits 

Global Atmospheric Research Program ( GARP) :
Agrometeorology/savings of lives and crops__ 260, 261
Atlantic Tropical Experiment  258
Data acquisition/integration/dissemination_ _ _ 259, 260

Ground based applications:
Activated Carbon Treatment System (ACTS)   572
Cost benefit studies  572-574
Space Applications Board, NAE, study  573, 574

Heat Capacity Mapping Mission (HCMM) :
Mineral/petroleum detection  563

ICEWARN project:
Funding support  562, 563

LACIE project:
Crop yield forecasting/data availability  245-247
International use/costs  36

LAGEOS satellite:
Earthquake predictions  254

LANDSAT program:
Applications/capabilities/cooperative programs  244,

245
Name change  244

LANDSAT—C:
Cost estimates/scheduling  560, 561

LANDSAT 1 :
Advantages over aircraft  558
Crop identification  550

LANDSAT 2:
Significance   244

Modular Integrated Utility System (MIUS) :
Community objectives/demonstration  571, 572

Nimbus—G:
Schedule slippage  359

Applications Program

578
248
254

577, 578
553
558

363, 497
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Mathews, Charles W.—Continued
General testimony—Continued

Office of Applications (OA) : Page
Communication satellites  563-565
Data management  565-567
Ground based application  571-574
Space processing application programs  567
10 percent budget cut effects  578,579

Pollution monitoring program, OA:
EPA coordination  357
Stack emissions  356,357

Range management:
Overgrazing effects  558,559

Research and development (R. & D.) :
Innovator versus user role  567

SEASAT program:
User involvement/cooperative funding  250

Space Applications Board, NAE :
Space applications evaluation report  573-575

Space processing applications program, OA:
Budget request, fiscal year 1976  578
Crystal growth  567-569
Electrophoresis   569
Objectives/scope   567
Practical applications  569
Shuttle payload development.  570

Space shuttle:
Payload definition  570,571
Radio frequency interference studies  570, 571
Satellite payload testing/cost effectiveness  543
Space processing experiments  569

Spacelab :
Payload selection/objectives  571
Weather studies  570

Stratospheric research:
Ozone shield measurements  361-363

Synchronous Meteorological Satellites (SMS) :
Operational capability  239

1Vater Quality Monitoring and Control System:
Municipal use  572

-Weather and climate program, OA:
AF/DOD/NOAA/NASA cooperation  352
Budget request/schedule delay  575,576
Climate change research/establishing norms  354,355
International cooperation/
compatible data systems  351,352

Information requested by:
Frey, Hon. Louis, Jr.:

University of Wisconsin GARP report  363-348
Fuqua, Hon. Don:
Unobligated funds, fiscal year 1975, OA  579
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Mathews, Charles W.—Continued
Information requested by—Continued

Winn, Hon. Larry Jr.: rage
Data Collection Platforms, (DCP), number____ 553
Earth resources survey, economic benefits

reports   498-542
Ozone layer research  362
SEASAT users/influence  250,251
Weather and climate program budget  576,577

Prepared statements:
Advanced Applications Flight Experiments
(AAFE)   857-876

Communications and data management  871-874
Earth and ocean physics  869-871
Earth resources survey  861,862
Future activities  876
Overview/objectives   858-861
Pollution monitoring  862-865
Space processing  874
Weather and climate research  867

Applications Airborne Facility  877-884
Applications Explorer Missions (AEM)  951-958

Heat Capacity Mapping Mission (HCMM)   952-954
Stratospheric Aerosol and Gas Experiment
(SAGE)   955-958

Applications program, OA:
Advanced Applications Flight Experiments
(AAFE)   857-876

Applications Airborne Facility  877-884
Applications Explorer Missions (AEM)  951-958
Applications systems analysis program  1117-1129
Communications programs  979-1029
Data management  1031-1035
Earth resources survey program  724-813
Pollution monitoring  815-855
Shuttle payload development  959-978
Special programs  '1037-1116
Weather and climate program  885-950

Applications systems analysis program, OA  1117-1129
Highlights of 1974  1119-1122
Major elements/activities  1122-1129
Objectives    1118,1119
Plans, fiscal year 1976  1129

Communications programs, OA  979-1029
Advanced communications research  1016-1023
ATS 6  984-990
CAS—C  991-996
Communications as transportation substitute_ 1027-1029
Data collection program  1024,1025
Experiment coordination/opentions support_ 997-1000
Overview/significance   980-983
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Mathews, Charles W.—Continued
Prepared statements—Continued

Communications programs, OA—Continued 'Page
Search and rescue program  1026Technical consultation and support studies_._ 1001-1015Data management, OA  1031-1035
Objectives/activities  - 1031-1035Earth and Ocean Physics Applications Program

(EOPAP)   1039-1075
Accomplishments/plans  1061-1063ASTP gravity field experiments  1069,1070Data analysis  1075GEOS—C project  1047-1050
LAGEOS program  971,972,1051-1054
Measurement systems, forecasting techniques and
modeling   1074Objectives/plans/potential benefits  1039-1046SEASAT program  972,973,1055-1060

Skylab/EREP  1071-1073
Tectonic plate motion project  1064-1068Earth resources survey program, OA  724-813Data interpretative techniques  799.801,802Earth resources experiment package (EREP) __ 800,

802-806
Environment  787-794
Forestry  748-754Land use  754-763
LANDSAT applications development  807-810
LANDSAT technology development  810-813
LANDSAT technology transition  806,807Marine resources  794-799Mexico/U.S. screwworm eradication program___ 735,

737-739Minerals and energy  775-787Range management  735,736Sahelian drought study  738,740-742Scope/status   725-735Soils mapping  742-748Water quality  769-774Water resources  760,764-769Pollution monitoring program, OA  815-855
Applications Explorer Mission (AE.AI-2)  822-826
Nimbus—G  818-822Overview/significance   816-818,851,855
Stratosphere studies  826-836
Troposphere studies  836-841
User activities  854
Water/land environmental quality  841-854Severe storm forecasting  900-932Needs   900-902
Plans   926-932Progress/cooperative efforts/images  902-926
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Mathews, Charles W.—Continued
Prepared statements—Continued 'PageShuttle payload development, OA  959-978Capabilities   560-962Communications   964-970Earth and Ocean Physics Applications Program( EOPAP)   971-973Earth observations   962-964Earth viewing experiments  961Multidisciplinary applications payload  978Space processing   974-977Space technology development  961,962Zero gravity experiment  560,561Space processing applications program, OA  1076-1116Apollo-Soyuz Test Project experiments  1100-1108Budget request, fiscal year 1976  1116Experiments/plans/accomplishments  1076,1077Ground support projects  1112-1116Skylab experiments results  1078-1100Sounding rocket missions/plans/capabilities_ 1109-1112Space transportation system utilization plans____ 1108,

1109Special programs, OA  1037-1116Earth and Ocean Physics Applications program(EOPAP)   1039-1075Space processing applications program  1076-1116Stratosphere pollution monitoring:
Climatology   834-836Measurements  829Modeling   834Scope of problem  826-828Sensor development  832Technical consultation and support studies, OA:Adverse propagation and interference effects_ 1012-1015Frequency sharing  1008-1012Intersystem interference and satellite spacing_ 1002-1008Water/land environmental quality  841,854Land pollution   850,852-854Scope/significance  841-843Water pollution  843-851Weather and climate program, OA  885-950Climate change forecasting  932-950Medium range forecasts  886-900Objectives   886Severe storm forecasting  900-932Mattel, Inc  652,653Mauna Kea, Hawaii (See Infrared Telescope Facility)Mauna Loa, Hawaii  3747Max Planck Institute for Biochemistry, West Germany___ 1106,1977May Co 

 3191
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May, Ellery B. nig.-
Prepared statement  2519-2530

Apollo/Soyuz Test Project (ASTP )  2519-2530
Experiments  2525, 2528-2530
Mission Profile  2521, 2523, 2524
MSFC responsibilities  2524, 2525
Objectives   2520-2522
Saturn 1B launch vehicle  2525-2527
Significance   2530
U.S.S.R./U.S. cooperation  2520

Mazatlan, Mexico laser ranging station  1065, 1066
Mazda Co  652, 653
MBIS (See Mobile Biological Isolation System)
McDonald Observatory, Tex  1297, 1298
McDonnell Douglas Corp. (see also DC-8 aircraft; DG-9 air-

craft; DC-10 aircraft) :
C-5 aircraft development  4576, 4577, 4591
Cooperation with Cessna Aircraft Co./NASA

Medium density transport study  4480, 4515
Cooperation with Grumman Aerospace Co./TRW, Inc./
VFW-Fakker/ERNO/NASA :
Spacelab   2216, 2633

Cooperation with NASA:
AMST  4351, 4477
ASTP   1821, 1822, 2449
Battery separator development  1786
Heat pipe technology  3815
Launch vehicles development  170, 171
Shuttle orbiter  2331, 2340
Skylab program  170
Space simulation chamber  3810

Cooperation with RCA-Globcom/NASA :
Delta 3914 launch vehicle  1331

Engine refan research  4110,4219, 4236, 4244, 4245, 4609
Facilities recommendations  4726, 4727
Heat pipe production  3441
Supercritical wing research  1711, 1712
YC-15 aircraft  4351, 4475, 4477, 4512, 4513

McGraw-Hill, Inc  3780
McGregor-Doniger, Inc  3790
McGregor, Tex  2372, 2373
McKelvey, V. E.:

Prepared statement  447-496
Earth resources survey benefit-cost study, USGS  447-496

Agricultural production  463-465
Benefit evaluation summary  462-486
Constraints in study scope  460,461
Cost/benefit comparison  486-496
Disaster warning/relief  479,480
Environmental benefits/"disbenefits"  483,484
Environmental management  473-475
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McKelvey, V. E.-Continued
Prepared statement-Continued

Earth resources survey benefit-cost study, USGS-
Continued
ERS investment alternatives, benefits/costs sum- Page

486-491
469-471
475-478
484,485
471-473
491-496
478,479
458, 459
480-485

449, 450, 455, 457
468,469
480-483
466-468

m a ry 
Forest management 
Geological/mineral resources management
International analysis 
Land use planning and management 
Limitations of conclusions 
Marine resources management 
Methods of analysis 
Non-economic/international benefits 
Objectives/significance/background  
Rangeland management 
Social benefits 
Water resources management 

McNamara, Joseph P.:
General testimony:

Space shuttle main engine, Rockwell International:
Schedule adherence  2436
Schedule status  2402

MDS (See Mission Development Simulator)
Mechanics Research, Inc  3816
Medical College of Wisconsin  3799
Medical Information Computer System (MEDICS)  3870,

3925, 3926, 3940, 3941
‘Iedicine (see also Technology transfer Technology utilization
program) :
ASTP experiments  1105-1107, 1976-1981
"Biomedical Electrode Technology: Theory and Prac-

tice"   3479
Breathing machine  2061, 2062
Burn treatment  2061-2063
Cardiology   2910,

2912-2917, 3444, 3445, 3448, 3452, 3453, 3481-3483,
3926, 3927, 3930, 3931, 3941, 3942, 3945, 3946

Clean room technology  3927, 3942
Electrode technology  3481
Horizontal shower  2062, 2063
International Biomedical Electrode Conference  3478-3481
Miniature blood analyzer  3927, 3942
Modeling/computer simulation applications  3930, 3945
Neurology  3441_
Portable Cardiac Ultrasonoscope  3475-3477
Prosthetics  2458, 3928-3930, 3943-3945
Remote health care 17-28, 3870, 3923-3926, 3938-3941
Skylab experimentation  2933-2946
Space shuttle passenger selection criteria/biomedical

considerations   607-616
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Medichie—Continued Page

Surgical whole-body suits  2060-2062
TELECARE 2947, 2949,3452, 3453
Telernedicine development/application  661,

663-666, 668-670
Telemetry/medical applications  3481

MEDICS (See Medical Information Computer System)
Menasco Manufacturing Co 2331, 2334, 2337
Mercury (planet) (see also Mariner 10; Mariner Venus/
Mercury fly-by mission)  1221,

1232-1234, 1517, 3368, 3369, 3746
Mercury program  609, 1818
Meredity, Dr. Leslie:

General testimony:
Goddard Space Flight Center:

Program delays fiscal year 1976  689
Merrick, George:

General testimony:
Orbiter program, Rockwell International:

Carrier aircraft  2358, 2359
Employment level  2366-2369
Engineering drawings status  2300-2302
Engineering value analysis/costs 2302, 2303
Funding reductions/eliminated tests/schedule

slippage   2297-2300
Integrated avionics system  2340, 2343-2352
Manufacturing aid/internal configuration___ 2326-2330
Operational safety  2366
Primary structure elements 2307-2326
Primary subcontractors  2330, 2331
Status review/schedule  2294-2297
Structure fabrication/assembly schedule 2305-2307
Subcontractor authority/cost effectiveness_ 2303-2305
Summary of activities  2358, 2363-2365
Weight margin  2364, 2365

Orbiter subcontractors:
Aerojet/Orbital maneuvering system engine  2334,

2338-2340
Lockheed/reusable insulation tiles  2330, 2333
LTV/reinforced carbon/wing edges 2330, 2332
Marquardt/reaction control thrusters 2340, 2341
Martin Marietta/reaction control system tank

units   2340, 2342
MDAC/OMS pod assembly  2340
Menasco/main landing gear  2334, 2337
Pratt and Whitney/fuel cell   2340
Sundstrand/Auxiliary Power Unit (APU) 2334-2336

Rockwell International Space Shuttle program: •
Avionics Development Laboratory (ADL) __ 2354, 2354
Integrated avionics system  2355, 2357

Merritt Island, Fla. tracking station  718, 720, 3341

"kk,



191

Page

Merritt Island National Wildlife Refuge  2480, 2481
MESA (See Marine Eco-Systems Analysis program)
Messerschmitt-Bolkow-Blohm, Munich, West Germany  2615
Metal-oxide-semiconductor (MOS) technology  3259, 3261
Metallurgy (see also Materials research)  1114, 1978,

2676, 2678, 2680
Meteorites:

Study importance  1302, 1303, 3284, 3285
Meteoroid Technology Satellite (See MTS (Meteoroid Technol-
ogy Satellite) )

Meteorological rocket program  943
Meteorological satellites (see also ATS 1; ATS 3; ATS-6;
EOLE 1; ESSA-9; GOES (Geostationary Operational En-
vironmental Satellites) ; ITOS (Improved TIROS Opera-
tional Satellite) ; ITOS—G ; ITOS/NOAA ; Nimbus—F;
Nimbus—G; Nimbus 3; Nimbus 4; Nimbus 5; NOAA-3;
SEASAT ; SEASAT—A; SMS (Synchronous Meteorologi-
cal Satellite) ; SMS—A; SMS 1; Stormsat ; Synchronous
Earth Observatory Satellite; Tiros—N) :

Capabilities   653
DOD/NOAA/NASA cooperation  352
Environmental modeling applications  3900
ESRO development  351, 352
Fishery advisory applications  3804
Importance   261
Information impact:

Agriculture 
Commercial 
Outdoor recreation 
Water resources management

Japanese development 
NOAA/NASA. cooperation 

314-323
333-348
309-313
303-309
351,352
238, 239,

3893, 3959, 3960
Technology transfer  - 3800
User requirements  279-283

Meteorology (see also GARP Atlantic Tropical Experiment;
Stormfury Project; Weather and climate program) :
AAFE applications  882
Balloon applications  3958
ERB applications  867
Federal Council for Service and Technology/NWS

cooperation:
Information user study  284

Forecast improvement  255
Freeze warning prediction system  2457
General aviation research priorities  4660-4663
Information impact study 303-348
Multispectral Active/Passive Microwave Imaging System

applications   867
NOAA/NASA cooperation  3871

55-777-75-13
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Meteorology—Continued Page
Rocket applications  943
Satellite applications 237-239, 349-355, 653, 3871, 3958
Severe weather prediction  3871
Snow cover/water runoff studies 
Technology transfer 

561, 562
3809

User impact study 286-384079
WB-57 applications  361
Weather monitoring  705, 706
Zero-Gravity Atmcspheric Cloud Physics
Laboratory   2680-2683

Metroliner   3915
Mexico   735, 738, 1002, 1065, 1066, 3819
MHD (See Magnetohydrodynamic power)
Michael, Dr. William H., Jr.:

General testimony:
Aerosols:

Definition   1590
LaRC environmental research:

Point source pollution  1595
Satellite photometric ozone measurements___ 1606-1611
Stratospheric aerosol measurements  1590-1595
Water quality monitoring  1600-1606

Optical radar:
Low altitude aerosol measurements  1592
Well testing  1601

Optical radar pollution detection:
Oceanic use  1601

Photons:
Definition   1598

Point source pollution detection:
Graphing/computerizing measurement data__ 1599, 1600

Raman technique:
Term derivation  1596

Stratospheric aerosol measurements:
Volcanic eruption effects  1594

Michigan   803, 4257
Michigan Environmental Research Institute  3955
Michigan, University of  605, 1522, 2840, 3729
Michoud Assembly Facility (MAF) , New Orleans, La.:

Affirmative Action Plan report  2815-2820
Agriculture Department/NASA :

Facility utilization  2501
Construction of facilities  2501, 2762-2763, 2765-2766,4008
DOD/NASA cooperation:

Facility utilization  2501
Funding   2514
MSFC management  2089, 2536, 2537, 2539
Personnel   2761, 2816-2820
SCC support  2497
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Michoud Assembly Facility (MAF) , New Orleans, La.-
Continued Page

Space shuttle support  1539,
1540, 1543, 1852, 1853, 1926-4928, 2501, 2598, 2599,
2759, 2776, 2784, 2787-2808, 2816-2820, 4085

Support contractor and procurements  2089, 2815, 2816
Training and development programs  2817-2819

Microwave Associates 1783
Microwave energy transmission and reception 1634,

3101, 3110, 3151, 3152, 3171
Microwave Landing System (MLS) __ 71, 1667, 3385, 4222,4256-4258
Microwave radiometer  649, 652
Microwave scanning beam landing system  4079
Microwave scatterometer  1056-1058
Midwest Research Institute, Kansas City, Mo  121,

3623, 3684, 3685, 3810
'ililford, Hon. Dale:

Comments:
Aeronautical research and development:

DOD/NASA cooperative efforts  4595
Industry/NASA relationship  4595

Aeronautical research and technology program, OAST:
OAST versus OMB recommendations  4214

Energy research and development ( E.R. & D.) :
Conflict with ERDA  3583

General aviation:
Sight flying  4652

JT8D refan program:
Cost-benefit analysis  4259

Langley Research Center (LaRC) :
Personnel problems/civil service regulations  4158
Visitation   4161

Military aeronautics research and technology:
NASA role in current projects  4455

Subcommittee on Aviation and Transportation

Background/objectives/rules   4105, 4106
Supercritical wing:

• Industrial applications  4211
Two-segment approach:

Glide slope regulations  4264
Information submitted:

Fuel conservation technology program, OAST:
Airline safety  4358, 4359

Inquiries:
Advanced transport aircraft technology:

Airport location factors  4528
Control systems  4521

• Nitric oxide emissions  4524, 4525
Scramjet engine • 4521
STOL fuel consumption  4528
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Milford, Hon. Dale—Continued
Inquiries—Continued

Advisory Council, NASA: Page

AIA participation  4601
Aeronautical research and technology program, OAST:

AACB study  4159, 4160
Data quality  4255
Duplication of effort  4159
Priority/budget request trend  4210
Research areas  4212

Aeronautics R. & D.:
Activity level  4602, 4608
Foreign competition/data restrictions  4604, 4605
Greater emphasis  4601, 4602
Increased productivity suggestions  4609
Laser detectors  4550
National transportation policy  4605
Program/funding adequacy  4602, 4603
Ref an/SAM programs  4609, 4610
STOL/VTOL   4609

Atmospheric modeling:
National Weather Service/NASA cooperation  4255

Aviation safety research and technology program,
OAST:
Human error research  4323, 4324
Wake vortex research  4325

B-1 aircraft:
AF/NASA cooperation  4450

Construction of facilities:
Aeronautical R. & D. facilities  3533, 3534
Propulsion system laboratory, LeRC  3534, 3535
Wind tunnels/costs  3532, 3533

Freon:
Environmental impact research  4255

Fuel conservation technology program, OAST:
Fuel efficiency projections  4355
High efficiency wing/application/design____ 4351, 4352

Fuel conservation technology program, OAST:
Hydrogen research /priorities  4355, 4356
Single channel digital fly-by-wire system  4352, 4353

General aviation:
Airfoils: definition/development/utilization 4399, 4400
Avionics research/low cost flight director  4399
Criticisms   4648
Flight director development  4652

General aviation R. & D. programs review:
Resultant activities  4648

Information dissemination:
Limiting foreign access  3573, 3574, 3576-3578

Microwave landing system:
Capability/installation schedule  4256, 4257
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Milford, Hon. Dale—Continued
Inquiries—Continued

"Outlook for Aeronautics" study: Page

CARD study comparison 4139
Refan program:

Justification/industrial feasibility 4212
Research and program management:

Aeronautical personnel level 3568
Personnel productivity 3567

Science and technology:
International dissemination of U.S. informa-

tion  4529,4530
Supercritical wing:

Technology applications 4211
Transonic wind tunnel:

AF construction cooperation 3542
XV-15 tilt rotor research aircraft:

Fly-by-wire system utilization 4449
Lack of windows 4448,4449
Multi-technologies utilization 4449,4450
Prototype construction 4449

Letters from:
Bartos, J. S.:

Facilities construction/modification 4730
Buzard, R. S. :

Facilities construction/modification 4729,4730
Coen, Daniel K., Jr.:

Supercritical airoils 4708
Gisel, W. G.:

Facilities construction/modification 4731
Green, Stanley J.:

Facilities construction/modification 4731
Harr, Karl G., Jr.:

Facilities construction/modification 4730,4731
Hines, D. J.:

Facilities construction/modification 4728
Jensen, Harry T.:

Facilities construction/modification 4728,4729
Johnson, Robert L.:

Facilities construction/modification 4726,4727
Kotchian, A. Carl.:

Facilities construction/modification 4725,4726
Withington, H. W.:

Facilities construction/modification 4726,4727
Woll, E. :

Facilities construction/modification 4726
Letters to:

Bartos, Joseph S.:
Facilities construction 4724

Gisel, William Q.:
Facilities construction 4724

Gray. Harry T.:
Facilities construction 4724
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Milford, Hon. Dale—Continued
Letters to Continued

Harr, Karl G.: Page
Facilities construction 4724

Johnson, Robert L.:
Facilities construction 4724

Jones, Reginald H.:
Facilities construction 4724

Knott, J, E.:
Facilities construction 4724

Kotchian, A. Carl.:
Facilities construction 4724

Love, Saul:
Facilities construction 4724

Stamper, Malcolm T.:
Facilities construction 4724

Stimpson, Edward:
Facilities construction 4724

Military aircraft 4577-4578,4592
Military Personnel Records Center 3810
Milky Way 2649,2650
Milton, John F.:

General testimony:
Space Shuttle thermal protective titles:

Cost control  658, 659
Thermal protective materials:

Johns-Manville Research Center investment  659, 661
LMSC activities/applications  655-658

Milwaukee, Wis  345
Mind breather  632, 633
Mini-Sniffer vehicle  4234, 4235, 4243, 4254, 4255
Minorities   2475-2477, 2509-2512, 4027, 4028
Minority business  2471
Minority Business Enterprise Program Council  2511, 2512
Minuteman boosters  626, 627
Mirror technology  1437, 1438
MIS (Missile Inspection and Storage Area) (See Solid Rocket
Booster Processing Facilities)

Missile Inspection and Storage Area (MIS) (See Solid Rocket
Booster Processing Facilities)

Missiles (See High Velocity Anti-Radiation Missile)
Mission Development Simulator (MDS)  2731, 2732, 2737, 2739
Mission Model (See Space shuttle)
Mission systems and integration  4045-4047
Mississippi   1024, 1943,2121, 2840, 3809
Mississippi River  118
Mississippi Test Facility (See National Space Technology

Laboratories)
Missouri   3809, 3820
MIST ( See MIUS Integration and Subsystems Test)
MIT ( See Massachusetts Institute of Technology)
MIUS (See Modular Integrated Utility Systems)
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MIUS Integration and Subsystems Test (MIST) HUD/NASA Page

cooperation   3141
MJS-77 (See Mariner Jupiter/Saturn (MJS-77) mission)
MLP (Mobile Launch Platform) (See John F. Kennedy Space

Center)
MIS (See Microwave Landing System)
MAISE (See Multiuse Mission Support Equipment)
Mobil Oil Co____.  3815, 3816
Mobile Biological Isolation System (MBIS)  2949-2953
Mobile Launch Platform (MLP) (See John F. Kennedy Space
Center)

$ Modular Integrated Utility System (MIUS) :
Description/purpose 3884
ERDA/HUD/NASA cooperation 
Fuel/pollution reduction 

I HUD/NASA cooperation 

124-126
3904

124-126,
571, 572, 1127, 3139-3141,3861,3865, 3884, 3905

WQMS development 1127
Modular Space Station studies 2159
Mojave Desert, Calif 388, 391, 392
Montana  467, 1740
Montgomery Ward 3791
Montreal, Canada 4609
Montreal subway 3915
Mooney, Dr. Vert:

Biography - 49, 50
General testimony:

Amputee/fracture technology:
'Carbon implant applicability 67, 68
Muscle restoration 68

Carbon medical implants:
Examples/benefits 50-66

Prepared statement 66-68
Amputee/fracture technology 66-68

Carbon implants 66
Chronic pain relief 67, 68
Contracture correction 67
Skeletal attachment 66, 67

A Toonquakes   1295-1297, 3740-3744
Morello, Samuel:

General testimony:
LaRC Terminal-Configured Vehicle (TCV) program:

Explanation   1672-1677
LaRC vortex research 1677-1679
TCV/L-1011 :

Comparison 1676
MOS (See Metal-oxide-semiconductor technology)
Moscow, U.S.S.R  1987,3389,4573, 4591
Mosher, Hon. Charles A.:

Comments:
Apollo-Soyuz Test Project (ASTP) :

Cancellation effect 121
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Mosher, Hon. Charles A.—Continued
Comments—Continued

Earth energy R. & D.:
Committee on Science and Technology encourage- Page

ment   1773
Inquiries:

Advanced automobile engine development:
LeRC role  1772, 1773

Atlas/Centaur launch failure, 2-20-75:
Effects   1734
Review board  1734

ATS/CTS :
Comparison/duplication of effort  1738, 1739

CTS (Communications Technology Satellite) :
Evolution/personnel exchange  1742

Disaster Warning Satellite System:
Private industry's role  1783

Electric propulsion technology:
Work facility  1759

ERDA :
LeRC role  1768

Plum Brook Station:
Status/plans  1769, 1770

Space program:
Technology investment return  121, 122

Space Tug:
Air Force participation  1753, 1754

Viking project:
Launch date  1736

Mossinghoff, Gerald J.:
General testimony:

Energy research and development (E.R. & D.) :
Conflict with ERDA 3583, 3584

Kennedy Space Center:
Visitor count/revenues  3582

NASA Authorization bill, 1976:
Authorization proposal, 1977  3588, 3589
Separate transition bill  3588
Transition period itemization  3587

Motion sickness research  2033-2035
MPT (Main Propulsion Test) (See Space shuttle)
MPTA (Main Propulsion Test Article) (See George C. Mar-

shall Space Flight Center; Space shuttle)
MSF (See Manned space flight program)
MSFC (See George C. Marshall Space Flight Center)
MSS (See Multispectral Scanner)
MTF (Mississippi Test Facility) (See National Space Technol-
ogy Laboratories)

MTS (Meteoroid Technology Satellite)  3284, 3285
Multi-frequency, Multi-polarization Imaging Radar  964
Multi-purpose gas turbine technology program:

Current status  3883
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Multiband camera: Page
Agricultural applications  803

Multidisclinary Studies of the Social, Economic, and Political
Impact of Recent Advances in Satellite Meteorology  286-347

Multiple Docking Adapter (MDA)  171
riiltiplexing techniques  1017-1021

Multispectral Active/Passive Microwave Imaging System____ 867
Multispectral Scanner (MSS) :

Capabilities 
ERS applications 
LANDSAT-1 applications 
Pollution monitoring program use
Water quality research 

Multistage depressed collector

559-561
487,489

788
  848, 852

882
3272, 3274

Multiuse Mission Support Equipment (MMSE ) ____ 1807, 1808, 2960
Munich, West Germany  2615
MVGVT (Mated Vertical Ground Vibration Test) (See George
C. Marshall Space Flight Center; Space shuttle)

Myers, Hon. Gary A.:
Inquiries:

ATS 6 Alaska health care experiment:
Localization   67
Satellite transmission time  25

Flat construction cable:
Transmission efficiency  49

LACIE program:
Experiment elimination  41

Sewage disposal plant:
Water contamination  118

Space program:
Technology jurisdiction/NASA charter  79, 80

.Mystere 30/50 aircraft  4580, 4593

NAB (See National Alliance of Businessmen)
NACA (National Advisory Committee for Aeronautics) (See
National Aeronautics and Space Administration)

Nacelle treatment program:
Composite materials application  1668, 1688
Sound absorbing material  4219, 4220, 4244-4246, 4609, 4610

NAE (See National Academy of Engineering)
\-:tgel, A. L.:

General testimony:
Aircraft fuel conservation:

History   1680, 1681
Hypersonic aircraft  1681
Passenger mile per gallon/seat mile per

gallon  1680, 1681
Proposed improvements  1682

Automobiles:
Fuel conservation improvements  1681

Natural petroleum consumption figures  1681, 1682
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N A RISCO (See North American Rockwell Information Sys-
t ems Co.)

.1\ AS (See National Academy of Science)
NASA (See National Aeronautics and Space Administration) Page

NASA Annual Procurement Report, fiscal year 1974, text___ 137-236
NASA Data Processing Facility (NDPF) (See Goddard Space
Flight Center)

NASA Space Research and Technology Committee  3594
NASA structural analysis computer program (See NASTRAN)
NASA's Contributions to National Needs (report)  3859-3965
NASCOM (See Communications Network)
NASTRAN (NASA structural analysis computer program___ 3222,

3224, 3797, 3827, 3915, 4666
National Academy of Engineering (NAE)  573, 574, 1119, 1120
National Academy of Science (NAS) (see also National Mate-

rials Advisory Board) :
Air liollution study  3799
Committee on Atmospheric Science  1933
Cooperation with NCAR/NOAA/NASA :

Climate research  945, 947
Cooperation with NASA:

Cosmos experiments review  616
Life sciences program  2024
Research associateship programs  179, 180

Cooperation with NOAA/NASA :
Climate research  354

Pioneer Venus project/opinion  1249
Space Science Board (SSB) ___ 1177, 1432, 1433, 1441, 1447, 1931
Woods Hole study  1578, 4045

National Advisory Committee for Aeronautics (NACA) (see
also National Aeronautics and Space Administration  1706,

1727, 3130, 4211, 4394, 4399, 4606, 4615,4642, 4704
National Aeronautics and Space Act of 1958 (See Space Act of
1958)

National Aeronautics and Space Administration (NASA) (see
also Appropriations and budget; Construction of facilities;
Contracting and procurement; Funding; Headquarters,
NASA, Washington, D.C. ; Industrial cooperation; Inter-
agency cooperation; Personnel; Research and Development;
Research and Program Management; Supporting Research
and Technology; see also specific programs and program
offices) :

Capital value  3674
"Contributions to National Needs," text  3859-3965
History   3704-3706
"Outlook for Space, 1980-2000", text  3752-3761

Yational Aerospace Youth Conference  3700
National Alliance of Businessmen (NAB)  2818
National Bureau of Standards (NBS) :

Cooperation with NASA:
Crystal growth studies  1114

f
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National Center for Atmospheric Research (NCAR) :
Cooperation with NAS/NOAA/NASA : Page

Climate research  945, 947
Cooperation with NOAA/Woods Hole Oceanographic In-
stitute/VIMS/NASA :

Oceanic current studies  3901
LACATE support  832

National Criminal Justice Reference Service (NCJRS) 3823
National Dam Safety Program  760
National Energy/Environment Conference  3700
National Energy Research and Development Program  3117
National Energy Youth Conference  3698, 3699
National Environmental Research Center, Las Vegas, Nev____ 3906
National Eutrophication Survey (NES)  3801
National Geodetic Satellite program (NGSP) :

DOC/DOD/NASA cooperation  1045
National Geographic (magazine)  1041
National Heart, Blood Vessel, Lung and Blood Act of 1972_ 3926, 3941
National Hurricane Center  907
National Hydrogen Research and Technology Program Plan  3882
National Infrared Astronomical Spacelab Observatory____ 1459, 1460
National Iranian Oil Co  3815
National Marine Fisheries Service (NMFS) _ 2056, 2058-2060, 3804
National Materials Advisory Board, NAS  4289, 4323
National Ocean Survey (NOS) (see also National Oceanic and
Atmospheric Administration (NOAA) )  706, 707

National Oceanic and Atmospheric Administration (NOAA)
(see also Marine Eco-Systems Analysis Program National
Ocean Survey) :
Cooperation with Agriculture Department/COE/DOC/
DOI/NASA :
Energy facility site selection  3957

Cooperation with Agriculture Department/DOC/DOI/
NASA:
Earth resources location  3757

Cooperation with Agriculture Department/NASA :
LACIE  29-31,

244, 245, 551, 727, 734, 2840
Cooperation with Coast Guard/NASA :

ICE WARN  561, 809
Cooperation with COE/DOI/NASA :

Data Collection Platform  1024
Cooperation with COE/EPA :

Coastal zone management  794
Cooperation with DOC /DOD/DOI/DOT/EPA/ERDA/
NSF/NASA :
Oceanographic research  3962

Cooperation with DOC/DOI/Fish and Wildlife Service/
Johns Hopkins University/NMSF /NOAA/Office of Na-
val Research/NASA :
BESMEX 2056, 2058-2060
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National Oceanic and Atmospheric Administration ( NOAA) —
Continued
Cooperation with DOC/NSF/NASA :

Project Stormfury 
Cooperation with DOD:

GEOS-Cooperational support  1049, 1050
Cooperation with DOD/NASA :

Meteorological satellite use  352
Cooperation with DOT/NFS/Office of Naval Research:

Arctic Ice Joint Dynamic Experiment  2060
Cooperation with EPA/NASA :

Water pollution research  359, 708,
709, 817, 818, 843-845

354
Cooperation with NAS/NASA :

Climate research 
Cooperation with NAS/NCAR/NASA :

Climate research  945,947
Cooperation with NASA:

Disaster warning  3965
DWS study  1777-1782
Emission control studies  4255
Environmental data collection/distribution  3965
Freon research  4256
GARP   886-888
GEOS-C  1049, 1050
ITOS-G 1329, 1330
LANDSAT 37, 38, 706,707
Launch services  2455
Meteorological satellites  238,

239, 352, 3893, 3959, 3960

Page

931

Severe storm research
SMS 

Cooperation with NCAR/Woods
Institute/VIMS/NASA :

Oceanic circulation studies 

902
349, 1328, 1329, 3344, 3346

Hole Oceanographic

Environmental modeling 
KSC support 
Ocean thermal energy research 
Pollution monitoring
SEASAT Users Committee - 
Supersonic aircraft emission research 

National Park Service:
Cooperation with NASA:

Slidell facility utilization 
National seashore planning 

National Program for Energy Storage 
National Research Corp. (See Norton Co.)
National Research Council (NRC) (see also Aeronautics and
Space Engineering Board (ASEB ) 4166, 4199

National Research Facility (See Atmospheres, Magnetosphere,
and Plasma-in-Space (AMPS) payload

3901
3900
2457
3170

817,818
1522
4527

3809
2483
3121
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National Science Foundation (NSF ) :
Cooperation with DOC/DOD/DOI/DOT/EPA/ERDA/

NOAA../NASA : Page

Oceanographic research  3962
Cooperation with DOC/DOI/NASA :

EODAP  254
Cooperation with DOC/NOAA/NASA :

Project Stormfury  931
Cooperation with DOI/ERDA/NASA :

ECAS 3100, 3107, 3119
Energy R. & D  3115

Cooperation with DOT/NASA:
ECAS   3865

Cooperation with DOT/NOAA/Office of Naval Research:
AIDJEX   2060

Cooperation with NASA:
Arecibo Radar Astronomy Facility  1252, 1286
California Four Cities Program  3810, 3823
Earth dynamics studies  254
Energy R. & D  3164
GARP  351
Hydrogen fuel technology  1755
Solar energy research  1771, 3118, 3165 3864 3874-3876
Technology applications program  79
Wind energy research  3167, 3172, 3877

NASA Procurement chart  192
"The Role of Technology in Commercial Aircraft Policy

Formulation"  4578,
Supersonic aircraft emission research 

National Scientific Balloon Facility 

4592
4527
192

National Solar Heating and Cooling Program (See National
Science Foundation)

National Solar Physics Spacelab Facility  1462, 1463,1470
National Space Science Data Center ( NSSDC) 985,1307
National Space Technology Laboratories ( NSTL) , Bay St.
Louis, Miss.:

Activities review/chart 3649
Background  1120,2492
Budget request, fiscal year 1976 3651
DTMO support 1811,1812
Earth resources research 2103
Funding, fiscal year 1975/chart 3651
LANDSAT/SMS data collection station 1024
Main Propulsion Test (MPT) 2544,2546
Orbiter Propulsion System Test Facility 2598,3519
Saturn 5-11 stage test complex 2598
SCC support 2497
Space shuttle support:

ET testing  1858,
MPT  

1927,
2544,

1928
2546
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National Space Technology Laboratories (NSTL) , Bay St.
Louis, Miss.—Continued

• Space shuttle support—Continued 'rage

SSME   1848,
1863, 1922, 1934, 2386, 2549, 2552, 2553, 2555, 2557,
2597, 2598, 4043

Test stand development  2558
Support services contracting  2087

National Transportation Safety Board (NTSB) :
Aviation accident research  4392, 4400, 4401
Cooperation with British Airways/Civil Aeronautics Au-

thority, U.K./FAA/Pan American Airways/U.S. Air-
line Pilots Association/United Air Lines/NASA :

Aircraft accident research  4275
• Cooperation with FAA/NASA :

Aircraft accident research  4270-4272, 4310
Cooperation with NASA:

Aircraft safety consultation  4272
N ;Itional Weather Service ( NWS ) :

Cooperation with Federal Council for Service and Tech-
nology:

• Meteorological information user study  284
Cooperation with NASA:

Emission control studies  4255
Cooperation with NASA:

• Slidell facility utilization  3809
•SMS I  699

Satellite data utilization  239, 3800
N ATO (See North Atlantic Treaty Organization)
Natural resources information system  562
Naval Oceanographic Office:

Cooperation with NASA:
Laser bathymeter  3275, 3276, 3278

Naval Research Laboratory (NRL) :
Atmospheric research  839
Cooperation with NASA:

Aries sounding rocket  1163, 1164, 1208
SEASAT military benefits study  506

SVIC management  3919
Navy, Department of:

Cooperation with AF/FAA/NASA:
Aircraft fuel conservation experiments  4338

Cooperation with AF/NASA :
Aircraft fuel research  4330, 4339• 'Supercritical wing development  1709, 1710

Cooperation with Air Research/LMSC:
Closed loop braid and cycle turbine utilization  658

Cooperation with Army/FAA/NASA
rcraft fuel conservation research  4329

• Cooperation with Army/NASA :
Far-infrared studies  1023
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Navy, Department of—Continued
Cooperation with Comsat Corp.: 

Page

Reimbursable launch services  1729

Cooperation with NASA:
Aircraft fuel conservation research  4338, 4339

GEOS-C tracking  1049

Ice cover maps  704

Lift/Cruise Fan Technology Aircraft  4213, 4214

Radar altimeter  1057

Skylab experiment  806

VTOL fighter aircraft  4453

Ice mapping  937

Lift/Cruise Fan Technology Aircraft  1729

SEASAT-A applications benefits study  1062

Support services contracting  191

NBS (See National Bureau of Standards)
N CAR (See National Center for Atmospheric Research)

_N CJRS (See National Criminal Justice Reference Service)

NDPF (NASA Data Processing Facility) (See Goodard Space

Flight Center)
Neal, Ronald D.:

Letter to Gessow, Alfred:
Supercritical airfoils  4719-4723

Nebraska, University of  556, 735

Negev-Sinai desert  941

Neiman-Marcus  
3791

Neodymium laser transmitter 
 3328901

NERV (See Nuclear Engine for Rocket Vehicles)

NEB (See National Eutrophication Survey)

Netherlands:
AMPS Science Definition Working Group participa-

tion   1456, 1457

Cooperation with United States:
ANS (Astronomical Netherlands Satellite) 1144

BUSS   2927

Neutron star  1140, 1450, 1564

Nevada  782, 4043

New England  3954

New England Nuclear Corp., N. 13ellerika, Mass_ 3441, 344
2, 3458

New Jersey  3614, 3620, 3795

New Madrid, Mo  1044

New Mexico  2123, 2870, 3457

New Mexico, University of (see also Technology Applications

Center (TAC) , Albuquerque, New Mex.) ____ 3440, 3441, 3457, 3458

New Orleans, La  1044

"New Space Transportation Systems: An AIAA Assessment"_ 
3612

New York Bight  360, 843-845

New York, N.Y 359, 709, 3448, 3757, 3800, 3810, 3954, 4653

New York City Fire Department  2458, 3452

New York Labor Department  3811

New York State Urban Development Corp. (UDC) ____41, 43,44,
 3450
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Page
New York University (N.Y.0 )  1032, 3751
New Zealand  806
Newfoundland tracking station (See St. Johns, Newfoundland
tracking station)

Newport News, Va  1605
NSF (See National Science Foundation)
NGSP (See National Geodetic Satellite Program)
NHK Spring Co  3814
Ni-Cd (See Nickel-cadmium batteries)
Nickel-cadmium (Ni-Cd) batteries  1785, 3246, 3247
Nickel-zinc batteries  1787, 1788
Niger -  738,741
Nimbus meteorological satellites  192, 3800
Nimbus-F:

Climate study applications  354
Communications applications  3964
Current status  259
Description   3960
EBB applications  947
Launch plans  900, 901

Nimbus-G:
AAFE support  285, 858, 881
Budget cuts, fiscal year 1975  4035
Capabilities   357, 358, 822
Cost estimate  3669
Current status  821, 822
Environmental modeling applications  3900
Experiments  818, 819, 821
Instrumentation  358, 708, 709, 819, 821, 825, 826
Launch schedule  358, 359
Mission objectives  948
Ozone measurement  362, 363
Payloads   822
Pollution monitoring  818,

819, 1628, 3866, 3894, 3895
Program delay  3668
Stratosphere studies  359, 819

Nimbus 3  701
Nimbus 4  362,

701, 941, 943, 944, 1005, 3964
Nimbus 5:

Description   3960
ESMR measurements 888-892, 937
Ice cover surveilllance  704
Instrumentation   888-892
Ozone mapping  362
Rainfall distribution studies  705,706
Temperature soundings  258

Nitric oxide (see also Air pollution; Emission control
studies)   4229,

4230, 4232, 4233, 4250, 4251-4253, 4526
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V trogen supply and recirculation system (See Vibration and
Acoustic Test Facility) Page

N`i x Olympus ( volcano)  3747
N AIFS (See National Marine Fisheries Service)
NOAA (See National Oceanic and Atmospheric administration
NOAA 2  764
NOAA 3 (ITOS-F )  893
Noise abatement program, OAST (see also Ref an program) __ _ 4115
Noise pollution: 

CARD Policy study recommendations 3902
JT8D refan program 4176,

4191, 4217-4220, 4237, 4244, 4266
Psychoacoustics   4176
Quiet engine program  4176, 4191

Noise reduction research (see also Noise abatement program;
Noise pollution; Quiet propulsive lift program) :
Aeronautical R. & D  1668,

4175, 4176, 4179, 4191, 4621, 4645,4669-4671
Aeronautical man-vehicle technology program 2049, 2050
Agency roles  4216,

4217, 4220, 4244, 4258, 4266, 4761, 4762
Aircraft design studies  78,

79, 110, 4223-4225, 4247-4249, 4266
Aircraft Noise Reduction Laboratory, LaRC 1715-1724
Airlines recommendations  4764,4766, 4767
DOT/EPA/FAA/NASA cooperation  3903
EPA/NASA cooperation  4116
Human response to noise  4226,

4227, 4247, 4249
Interagency Noise Research Programs Committee/EPA/
NASA  4116

LaRC activities 4204, 4226, 4227, 4249
Microwave Landing System (MLS)  4222,4256-4258
NASA role  3903,4176, 4191
Noise Effects Panel, EPA/NASA  4116
Noise Research Panel, EPA/NASA  4116
Noise Research Programs Committee  4133
Nonaircra ft studies  3904
Quiet, Clean General Aviation Turbofan (QCGAT) 4227,

4228, 4231
Refan program  4609, 4610
SAM nacelle  4609, 4610
Scope   3867
Two-segment approach  4220-4223, 4238, 4256-4261, 4266

Noise Research Programs Committee, EPA/NASA  4133
Nomex honeycomb (fire resistant material)  4287, 4306
Noordwijk, The Netherlands  2183
Nordberg, Dr. William F.:

General testimony:
Data processing/distribution :

Delays   701-704

55-777-75-14
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Nordberg, Dr. William F.—Continued
General testimony—Continued

Goddard Space Flight Center (GSFC) :
Applications program
ATS 6 
LANDSAT  
Nimbus meteorological satellites 
STORMSAT definition studies  699, 700
Synchronous Meteorological Satellites ( SMS) ___ 699

Nimbus meteorological satellites:
Ozone studies  701,704

Sensors:
Red Tide phenomena  708,709

STORMSAT :
ATS-6 hardware utilization  700

Norfolk, Va  1787
NORPAX (See North Pacific Experiment)
North American Rockwell Information Systems Co.
(NARISCO)   3795

North Atlantic Treaty Organization (NATO)  4692, 4694, 4695
North Carolina  804, 3457, 3458, 3885
North Pacific Experiment (NORPAX)  941
North Pole  704
North Sea  508, 676
Northrop Corp  2087, 2096, 3810, 4119
Northwest Paper Co  769
Norton Co  3790
Norway:

AMPS Science Definition Working Group participa-
tion   1456, 1457

NOS (See National Ocean Survey)
NOX (See also Nitric oxides)  4526
NPO (See Pasadena Office, NASA)
NRC (See National Research Council)
NRL (See Naval Research Laboratory)
NSF (See National Science Foundation)
NSSDC (See National Space Science Data Center)
NSTL (See National Space Technology Laboratory)
NTSB (See National Transportation Safety Board)
Nuclear energy research  3168, 3243, 3206-3211, 3889, 3890, 4092
Nuclear Engine for Rocket Vehicles (NERV)  1767Nuclear Instrumentation Module/Computer Aided Measure-
ment and Control  1453Nuclear power industry (See Electric/nuclear power industry)
uclear Quality Assurance Consulting Service  3796\-uclear waste disposal  3162 3163
WS (See National Weather Service)
Y.IT . (See New York University)

?age
  698,699

700,701
706-708
704-706
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OA (See Office of Applications) Page
Oahu, Hawaii  1952
Oak Ridge National Laboratory (ORNL) ____ 1089, 1102, 3927, 3942
Oak Ridge, Tennessee:

National Energy Youth Conference 3699
OAO (Orbiting Astronomical Observatory)  695, 696, 1142, 1567
OAO 3 (Copernicus)  695, 696, 1144
OAST (See Office of Aeronautics and Space Technology)
Observatories (See Famont-Doherty Geophysical Observatory;
HEAO (High Energy Astronomical Observatory) ; HEA0—
A ; HEAO—B ; HEAO—C ; McDonald Observatory; OAO
(Orbiting Solar Observatory) ; and OAO 3)

Observatory Preliminary Design Review  2662
Occupational Health Department, New York Labor Depart-
ment   3811

Occupational Medicine and Environmental Health Pro-
grain   2063, 2064

Occupational Safety and Health Administration (OSHA) __ 3787
3804

Ocean Color Scanner  841, 844, 845
Ocean Data Systems, Inc.:

Cooperation with Battelle Memorial Institute/Econ, Inc./
Ocean Routes, Inc./NASA :
SEASAT—A economic benefit study  1061

Ocean dynamics (See Earth and Ocean Dynamics Applications
Program)

Ocean Routes, Inc.:
Ceoperation with Battelle Memorial Institute/Econ, Inc./
Ocean Data Systems, Inc./NASA :
SEASAT—A economic benefits study  1061

Ocean Thermal Energy Conversion (OTEC) program:
Environmental impact/chart  679, 680
ERDA sponsorship  674
Fossil fuel comparison  679
Industrial cooperation  671
LMSC program review/illustrations  670,

671, 673, 674, 676-680
Ocean thermal energy conversion systems (See Solar energy

research)
Oceanography (see also Water pollution) :

Buoy applications  3961
C-130 applications  361
LANDSAT applications  383
LMSC technology development/buoyancy material  630-632
Nimbus-G applications  3895
Radar Altimeter On-board Processor applications  871
Radar Altimeter Pulse Compression Experiment appli-
cations   869
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Oceanography (see also Water pollution) —Continued Page
RADSCAT applications  869, 870
Satellite applications  3871, 3961
SEASAT applications  1522, 1523
SEASAT-A applications  649, 652, 653, 1055-1060,3961
Surface Profile Radar applications  871, 872
Surface topography mapping  251
VIMS/NASA cooperation  1630

OCO (See Office of Center Operations)
OCR (See Office of Coal Research)
ODIN (See Optimal Design Integration program)
Odom, James B.:

Prepared statement  2575-2595
External Tank project, MSFC  2575-2595

Cost summary  2587-2589
Hardware/intertank procurements  2589-2592
January loads effect  2582-2587
Status/schedule/overview   2575-2582
Structural arrangement changes  2587
Thermal protection system status  2582

OEP (See Office of Energy Programs)
Office of Aeronautics and Space Technology, OAST (see also
Advanced Transport Technology; Aeronautical Man-vehicle
technology program; Aeronautical research and technology
program; Aviation safety technology program; General avia-
tion technology program; Hypersonic aircraft technology;
Long-haul technology; Quiet Propulsive lift technology pro-
gram; Short-haul technology; Space exploration program;
Space and Nuclear Research and Technology program; Space
Propulsion and Power Division; Space research and tech-
nology program; Space Technology Coordinating Office;
Space technology shuttle payloads program; Supersonic
Cruise Aircraft Research) :

Activities:
Current and future  3178, 3179
Launch vehicle SRT/advanced studies   1336

Budget comparison, fiscal year 1975/1976  4139, 4140
Budget cut effects, fiscal year 1976  4213, 4214
Budget request comparison, fiscal year 1975/1976  4139,

4140, 4209
Budget request, fiscal year 1976
Budget request, fiscal year 1976/justification charts__ 3180-3183
Interagency coordination
Organization
Personnel, structure revision/chart
Planetary exploration program support
Research and Development
Responsibilities  
Role
Space shuttle funding 
Space technology role/future benefits
Study Analysis and Planning Office 

3296, 3297, 4209

  4132, 4133
 3174, 3176, 3293, 4132

4111,4112-4114
  1256

  4128-4130, 4198-4209
3672

  3176-3178
4040

  3293-3295
3186
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Office of Applications (OA) (see also Applications program;
Communications program; Earth observations aircraft pro-
gram; Earth and Ocean Dynamics Applications Program;
Earth and Ocean Physics _Applications Program; Global
Atmospheric Research program; Pollution monitoring pro-
gram, Space applications program; Space processing applica-
tions program; Technology Applications program, Weather
and climate program) : Page

Budget request, fiscal year 1976  575
Coordinating activities  1120
Funding, fiscal year 1975,1976/comparison/chart  3635
GSFC role  698-709
Special Programs Division:

Function   1038
. Remote sensing/energy utilization  3160

Spacelab responsibility  4050
Unobligated funds, fiscal year 1975  579,580

Office of Assistant Administrator for Energy Programs,
NASA   4214

Office of Center Operations:
Objectives   3546,3547

Office of Coal Research (See Interior, Department of)
Office of Coal Research, DOT:

Cooperation with DOT/NSF/NASA:
ECAS   3119

Office of Energy Programs ( OEP ) :
Budget request, fiscal year 1976  3100-3102,3108,3110,3112
Energy research/development planning___ 3099-3102,3105-3112
Energy Systems Division:

Accomplishments/future needs  3122,3123
Justification   3133-3135
Program definition/energy research/technology  3117-3125

• Responsibility/future goals  3114-3117
Selected Technology Program Definition Studies_ 3125-3135

Energy Technology Application Division:
Integrated Utility Systems  3139-3144
Remote Sensing and Analysis Techniques applied to
Energy  3154-3156

i Satellite Power Systems  3150-3154
Solar Heating and Cooling of Buildings  3144-3150

Establishment/justification  3097-3099,3103-3105
Facilities support  3165

4 Funding, fiscal year 1974,1975  3298
Personnel  3165
Project list  3167,3168
Role   3167,3168

Office of General Aviation, NASA:
Civil Aircraft Programs Office  4409
Organizational functions  4408

Office of Industry Affairs and Technology Utilization
(OIATU) (see also Biomedical applications program; Low
Cost Systems Office; Technology utilization program) :

Cooperation with EPA:
National Eutrophication Survey (NES )  3801
Systems anlysis/computer modeling utilization  3810
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Office of Life Sciences (See American Institute for Biological
Sciences)

Office of Management and Budget (OMB) : Page
Budget cuts, fiscal year 1974-75/charts  4031, 4032
Budget cuts, fiscal year 1976/chart  133,

1729, 2157, 4033, 4213, 4214
Budget request, fiscal year 1976  1822-1825
Center funding distribution, fiscal year 1974-76/chart____ 4034
Construction of facilities budget cut fiscal year 1976  3530
ECAS initiation  3119
E.R. & D. guidelines  3115
ERDA responsibilities/Geothermal Energy Program

Definition   3116
NASA participation/President's R. & D. plan  3126
R. & P.M. funding ceiling, fiscal year 1976  4091
Solar Heating and Cooling Demonstration Act of 1974/
ERDA responsibility  3148

Support service contracting reductions  4091
Office of Manned Space Flight (OMSF) (see also Advanced
development program; Advanced mission studies program;

• Apollo program; Apollo-Soyuz Test Project; Development,
test and mission operations; Manned spaceflight program;
Skylab program; Space life sciences program; Space shuttle;
Space Transportation System; Spacelab) :
Budget request/justifications, fiscal year 1976  1790-1817
Construction of facilities:

Unobligated funds, fiscal year 1975  1994
Personnel   1813, 1814
R. & D. budget request, fiscal year 1976  1994
R. & P.M./unobligated funds/description  1994
Shuttle environmental impact evaluation  828
Stratospheric instrument development  829

Office of Minority Business Enterprise (OMBE) (See Com-
merce, Department)

Office of Naval Research:
Cooperation with DOC/DOI/Fish and Wildlife Service/
Johns Hopkins University/NMFS/NOAA/NASA :
BESMEX 2056, 2058-2060

Cooperation with DOT/NFS/NOAA :
Arctic Ice Joint Dynamic Experiment  2060

Office of Space Science (OSS) (see also Data analysis program;
Earth resources survey program; Launch Vehicle and propul-
sion program; Lunar and planetary exploration program;
Lunar program; Physics and astronomy program; Planetary
biology program; Planetary exploration program; Planetary
quarantine program) :
GSFC role  688-690,692, 694, 695, 697
HEAO management  2667
LST management  2747
Lunar Programs Office  1292, 1293
Ozone studies  693
Spacelab responsibility  4050
Stratospheric research  361, 828
SUP coordination  2696
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Office of Technology Utilization (TUO) (See Office of Industry
Affairs and Technology Utilization)

Office of Telecommunications Policy (OTP) : Page

Computer program utilization  1007, 1080
Office of Tracking and Data Acquisition (OTDA) (see also
Tracking and data acqusition program; Tracking and Data
Relay Satellite System; Spaceflight Tracking and. Data Net-
work; Tracking stations) :
Budget request, fiscal year 1976  3327
Funding:

Data operations  704
GSFC role  714, 716, 718, 720
Responsibilities   3419-3421
Space shuttle funding  4040

Offshore Operators Committee  3814
Ohio   787, 1745, 1770, 3801, 3885, 3898, 4004
Ohio Environmental Protection Agency  3885, 3898
Ohio State University  852
OIATU (See Office of Industry Affairs and Technology Utili-

zation)
Oil industry:

SEASAT applications/benefits  508, 509, 511, 512
Oil spills  3956
Oklahoma (see also Anadarko Basin)  755, 782, 1783, 3458
Oklahoma, University of  748
Olcott, John L.:

General testimony:
General aviation:

Safety problems  4407, 4408
OMB (See Office of Management and Budget)
OMBE (Office of Minority Business Enterprise) (See Com-

merce, Department of)
OMS (Orbital Maneuvering System) (See Space shuttle)
OMSF (See Office of Manned Space Flight)
One meter telescopes  1459-1461, 1467,1468
ONERA (See French Institute for Aerospace Studies)
Ontario Hydro  3796
Operation Breakthrough Program, HUD  3819
Operational Satellite Improvement Program (OSIP) :

Elements   929
Severe storm monitoring  351

OPF (Orbiter Processing Facility) (See John F. Kennedy
Space Flight Center; Orbiter)

Optical Communication Working Group, DOD/NASA  3594
Optical satellite tracking program:

Smithsonian Institution/NASA  179
Optical Telescope Assembly/Scientific
Instrumentation (OTA/SI)  1434, 1435

Optimal Design Integration (ODIN) Program:
Advanced space vehicle concepts  3235

Orange County, Calif.:
ACTS testing  1129
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Orange County, Calif.-Continued
Cooperation with EPA/NASA : Page

ACTS development   1121, 1127-1129
Cooperation with NASA:

Water treatment project  3808
Waste disposal project  117, 572

Orbit and spectrum utilization computer program:
OTP utilization  1007

Orbital Maneuvering System (OMS) (See Space shuttle)
Orbiter (see also Pioneer/Venus project; Orbiter 101; Space

shuttle) :
ADL Avionics System Integration  2340,2343-2357
ALT  2450, 2461
American Airlines, Inc./NASA cooperation:

Piggyback aircraft   171
Auxiliary Power Unit (APU)  2331,2334-2336, 3888
Avionics testing  1863, 4083
Boeing 747 application  1933, 1934
Budget project/chart   2297, 2298
Budget request, fiscal year 1976 justification  3528-3535,

3544, 4041
Capabilities  2877
Configuration description/illustrations  100-102,

1836, 1874, 2876-2894
Contracting   170,

171, 191, 1797, 1800, 1842, 1881-1883, 2263, 2898
Construction of facilities  1928,

1929, 2449, 2450, 2459, 2460, 3501-3511, 4061, 4078-4080
Description   1834,

1840, 1841, 1872, 1877, 1878
Design changes  1839
Development status  1841-1845,

1879-1887, 1909-1918, 4040, 4041, 4042, 4053, 4080
DOD/NASA cooperation:

Payload accommodations  4057
DTMO support  2105, 2106
ET applications   2533
EVA suits   4040
Facility projects  2906, 4056
Flight testing  1843, 1864, 1865,

1902, 1903, 1934
FRC support  1843, 1864, 1903 
Fuel cell impact  1787
Funding/chart  2297, 2298
General Dynamics Corp./NASA cooperation  1842, 1882
Grumman Aerospace Corp./NASA cooperation  1842, 1883
KSC support  1844, 1853, 1854
Launch and landing provisions  4044
Launch and landing site considerations  1916, 4054
Main Propulsion test (MPT)  2536, 2544, 2546
Manufacturing aid/purpose_   2326-2330
NSTL support 2544, 2546
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•

Orbiter-Continued Page
Orbiter Approach and Landing Test Facilities  2598,3521,

4078-4080
Orbiter Landing Facilities  1928, 3520
Orbiter Processing Facility  3520, 4044, 4074
Orbiter Propulsion System Test Facility  2598, 3519
Payload accommodations  1837, 1838, 1875

DOD/NASA cooperation  4057
Payload capabilities  1835, 1873
Personnel:

Manpower status/charts  2257-2260, 2366-2369
Project milestones/chart  2908
Project schedule/status/chart  2294, 2296, 2297, 2896
Rockwell International Corp./NASA :

Avionics testing  1863
Rockwell International support  2250,2294-2369
Rockwell, Space Division contract  2898, 4040
Roughness effects studies  322
Shuttle/Carrier Aircraft Mating Facilities  3521
Spacelab coordination  2223
Structural testing  1844
Subcontract status/charts  2898-2904
Subcontractor activities  1842, 1881-1883
Subcontractor-Authority-to-proceed plan  2303-2305
Subcontractors   1878,

2330,2331,2333, 2334, 2337, 2340, 2341
Subsystems development status  1841
Test articles eliminations  2297, 2299
Thermal Protection System (TPS )  1842,

1843, 1845, 1884, 1886, 1912-1914, 2127, 2330, 2333, 4040,
4041, 4054, 4083

Vibration testing  1844, 4080, 4083
Weight margin  2364, 2365
Wind tunnel testing  4042

Orbiter 101:
Development/status   2305-2330
Engineering Drawing Forecast/chart  2300-2302
Fuel cells use  2340
Manufacturing status/primary structure  2305-2330
MVGVT applications  2548
Status   2294, 2297, 2300

Orbiter 102:
Engineering Drawing Forecast/chart  2300-2302

Orbiter Aeroflight Simulator (See Orbiter)
Orbiter Approach and Landing Test Facility (See Flight

Research Center)
Orbiter Landing Facility (See John F. Kennedy Space Center)
Orbiter Processing Facility ( OPF) (See John F. Kennedy
Space Center: Orbiter)

Orbiting Astronomical Observatory (See OAO ; 0A0-3)
Orbiting Solar Observatory (See OS0-1)
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Page
Oregon  3736
Oregon State University  3955
Orloff, Dr. Kenneth L.:

Biography   4532 4533
General testimony:

Lasers in aerodynamics research:
Airstream measurement techniques  4545
Equipment potentials/capabilities  4549, 4550
Helicopter rotor blade wake interactions  4549
Velocimeter concept  4545-4547
Wake turbulence research  4547, 4548
Wind turbulence detection  4550

Prepared statement  4533-4544
Lasers in areodynamics research  4533-4544

Airstream measurement techniques__ 4534,4535, 4540
Equipment potentials/capabilities  4538, 4539
Helicopter rotor blade wake inter-

actions   4537, 4538, 4544
Velocimeter concept  4533, 4535, 4536, 4541
Wake turbulence research  4536, 4537,4542, 4543

ORNL (See Oak Ridge National Laboratory)
Oroville Dam  416-418
Oroville Reservoir  417, 418
Ortho Pharmaceutical Co  3781
Osaka, Japan  3819
Oscar B:

Amateur Radio Association/NASA cooperation  1330
OSHA (See Occupational Safety and Health Administration)
OSIP (See Operational Satellite Improvement Program)
OSO 1 :

Capabilities   1156, 1201
Mission plans  103
Solar energy research  1181, 1182

OSS (See Office of Space Science)
OTA /SI (See Optical Telescope Assembly/Scientific
Instrumentation)

Ot9v Mountain. Calif. laser ranging station  253, 1065
OTDA (See Office of Tracking and Data Acquisition)
OTEC (See Ocean Thermal Energy Conversion program)
OTP (See Office of Telecommunications Policy)
Ottawa, Canada  4609
Ottinger, Hon. Richard L.:

Comments:
Noise abatement:

Systems implementation schedule  4258
Inquiries:

Advanced transport aircraft technology:
Supersonic flight environmental impact  4595-4527

Aeronautical research and technology program, OAST:
ERDA /NAS A duplics Hon of effort  4214
Hydrogen injection technology  4215
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Ottinger, Hon. Richard L.—Continued
Inquiries—Continued

Engine retrofit: Page

Noise/pollution control regulations status  4258
High-speed ground transportation technology:

NASA research  4528, 4529
Noise reduction research:

Two-segment approach, FAA evaluation  4256
Science and technology:

International dissemination of U.S. informa-
tion   4530, 4531

Outer Continental. Shelf  1630
Outer Continental Shelf Program (See Interior, Department
of)

Outer Planets' Mariner spacecraft (See Mariner Jupiter/Sat-
urn (MJS-77) mission)

"Outlook for Aeronautics"  3700,
41204122, 4134, 4138, 4139, 4169, 4199, 4200

"Outlook for Space" 1980-2000  2161,
3186, 3700, 3704, 3732, 4138,4595, 4596, 4598

Communications   3758
Education   3755, 3756
Energy supplies  3758, 3759
Environment:

Improvements   3757, 3758
FASST proposal  3752-3761
Future growth  3761
Government agencies participation/specification  3754
Government funding and reusability  3760
Health care  3760
NASA's role  3754-3761
National priorities  3755
Opinion   3760, 3761
Population and agriculture  3756
Private industry and other nations  3755
Text   3752-3761
Transportation     3759
World cooperation  3759, 3760

Overland Park, Kans  3827
Owens-Corning Fiberglas Corp  3819
Owl Creek Mountains, Wyo    775
Oxygen fuel  1750-1752
Ozone:

Aircraft exhaust effects  4525-4527
AMPS investigations 1179, 1219, 1578, 1582. 2674
ARC research studies  597-606
CIAP studies  259,3. 2524
Climatic effects  941, 943
Contaminant effects  357
Data acquisition and analysis  701, 702, 704
Depletion   131.132
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Ozone—Continued Page

362, 1931, 1932
1161, 1162

393, 1606-1611
941, 943, 944

Description   361,
Distribution  
Measurement studies  362, 363,
Nimbus 4 observations 
Significance  2929
SMM investigations 1173
Space shuttle effects  1859-1861,1932,2929-2931
SST effects 127
Stratospheric mapping 362

P-2C aircraft 75
P-3 remote sensing aircraft 2058
P.R.C. (See People's Republic of China)
Pacific Northwest 562
Pacific Ocean  653, 1615, 1732,3407,3422, 3804
Pacific Plate Motion Experiment (PPME) 1067, 1068
Page, William:

General testimony:
Ames Research Center (ARC) :

Stratospheric research 596-606
Atmospheric theoretical models:

Development/comparison/capabilities 602, 603
Ozone depletion:

Air conditioners/spray cans 606
Space Shuttle/SST effects 603-606

Stratospheric research:
Definition/purpose  506-599
Increase in aerosols 597
Pollution/effects  599, 600
Pollution experimentation results 602-606
U-2 aircraft use 600, 601

Pageos satellite 1608, 1610
Pakistan:

Cooperation with United States:
Copper deposit investigations 555, 556

Palmdale, Calif 655
Palmdale, Calif. Facility (See Air Force Plant No. 42, Palm-

dale, Calif.)
Pan American World Airways:

Cooperation with British Airways/Civil Aeronautics Au-
thority, U.K./FAA/NTSB/U.S. Air Line Pilots
Association/United Air Lines/NASA :
Aircraft accident research 4275

Cooperation with NASA:
GASP implementation 4233,4252

Cooperation with RCA/Technicolor Graphics, Inc./
NASA:
SSC operations support 2078

Panama  829
Panama City, Fla 882
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Panchromatic Return Beam Vindicon (RBV) camera (See Re-
turn Beam Vindicon (RBV) camera) 'Page

Panel on General Aviation, RTAC  4615,
4617, 4618, 4625, 4642, 4648

Panel on General Aviation Technology, RTAC____ 4364, 4390, 4408
Papago Indian Reservation, Ariz  661, 663, 2022
Papago Indians  3870, 3923, 3924, 3938, 3939
Paralytic assist devices:

Technology transfer  49-51, 66-68
Paris, France  2629
Parks, Robert:

General testimony:
SEASAT :

Operational expectancy/followup studies___ 1522, 1523
Viking project:

Launch/mission control responsibilities  1529
Pasadena, Calif.:

Cooperation with NASA:
California Four Cities Program 3810, 3823

Pasadena Office, NASA (NPO ) :
Contract approval limitations  154

Passenger Ride Quality Apparatus (See Langley Research Cen-
ter)

Pavement Specialists, Inc  3827
Payload Model (See Space Transportation System)
Payloads (see also space shuttle; Spacelab) :

AF/NASA cooperation:
Compatibility studies  978

Development/operations   2670, 4045-4047, 4053
Integration and mission analysis  4046, 4047
Sounding rockets  1164
Space processing payloads  2674, 2676-2680

PDR (Preliminary Design Review) (See Space shuttle)
Peace Corps  3710, 3720
Pecan, Inc  652, 653
Pellish, David M.:

Biography  48
Penaranda, Frank:

General testimony:
Space research and technology program, OAST:

Budget increase justification  3297
Pennington County, S. Dak  742,744-746
Pennsylvania   787, 3457, 3795, 3800
Pennsylvania State University College of Mineral Industries__ 4662
Peoples Republic of China  485, 4583, 4593
PER (See Preliminary Engineering Reports)
Perkin-Elmer Corp.:

Cooperation with Itek Corp./NASA :
LST mirror  1434, 1435

Cooperation with NASA:
LAGEOS  2710, 2713
LST studies  2746
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Personnel (see also Astronauts; Research and Program Man-
agement; specific centers and offices) : Page

Age Distribution Analysis (report)  4011-4024
ASTP manpower  4049
Civil service:

Distribution   3674
R. & P.M. staff  4091,4096-4099
Reduction   84, 3683

Distribution of permanent positions  3650
Employment estimates  3681, 3682
Equal opportunity evaluation  4027, 4028
Health program  2063,2064
Michoud Affirmative Action Plan (report)  2815-2820
Minority and women employment  2264-

2267, 2475-2477, 2816-2820, 4093, 4161, 4162
Manpower status:

Manpower and expenditures impact  3660-3662
Resource review  4160

Office of Energy Programs manpower  3165
Reductions/cutback effects:

KSC   2449
LeRC Plum Brook Station  4092
R. & P.M  4091, 4092, 4098-4099
Statistics   3681, 3682

Salary   3675, 3676, 4036
Shuttle orbiter manpower  2366-2369
Student career interest  4584, 4585, 4594
Support services contract personnel  2255-2269, 3680-3684

Personnel Life Support System (PLSS)  4076
PERT (See Program Evaluation and Review Technique)
Peru   248
Petrone, Dr. Rocco:

General test; mony :
Space shuttle:

Technology reduction  126, 127
Philadelphia Electric Co  3795
Philco-Ford Corp.:

Cooperation with NASA:
JSC operations support 171, 4100

Technology utilization  3795
Phillips Petroleum Co  3816
Phoenix Indian Medical Center, Ariz  663, 664
Photography 1296, 1975, 1976
Photometry  1606-1611
Photovoltaic cell  3302
Physics and astronomy programs, OSS :

Budget cuts, fiscal year 1975  4035
Budget request, fiscal year 1976  3631
Flight schedules  3631
Funding, fiscal year 1975  3631
Objectives/scope 1136-1139, 1188-1191, 3631
Significance/plans   1180-1183 4220
Suborbital investigations 1163-1167, 1208-1212
Supporting Research and Technology 1167-1172, 1213, 1214
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Page

"Physics in 1974"  697
PIB (Pyrotechnic installation building) (See John F. Kennedy
Space Center)

Pickering, Dr. Samuel M., Jr.:
General testimony:

Criminal technology, apprehension and detection con-
trol research:
Funding   1528

Deep Space Network (DSN) :
Funding  1530

Geothermal program definition project:
Solar heating and cooling  1527

Jet Propulsion Laboratory (JPL) :
Budget  1516
Cal Tech financial relationship  1530
Civil systems program 1525-1528
Civilian projects  1515
Contract renewal 1530, 1531
Deep Space Network (DSN) 1524, 1525
History/facilities/role 1511-1516
Mariner Jupiter/Saturn (MJS) mission  1519, 1520
Mariner Venus/Mercury fly-by, mission  1516, 1517

Non-NASA programs:
Funding 1525, 1526

SEASAT :
JPL role  1521-1523
Operational expectancy/followup studies  1522, 1523

•Task orders:
Explanation   1528

Viking project:
JPL role  1517-1519
Launch/mission control responsibilities  1529

Pieper, Dr. George F.:
General testimony:

Atmospheric research:
Atmospheric Explorer satellites  692, 693
Ozone studies   693

Goddard Space Flight Center (GSFC) :
Atmospheric research  692-694
Gamma-ray astronomy 697, 698
Magnetospheric research  690-692
Radio astronomy/Saturn radio emission  694, 695
Ultraviolet astronomy  695, 696
X-ray astronomy/milestones 696, 697

International Sun-Earth Explorer (ISEE) project:
Magnetospheric research  690-692

Pillsbury Co 3804
Pilot warning indicator (PWI) 4407
Pinwheel concept 1022
Pioneer project 1519,1520,3360,3361
Pioneer spacecraft 2486
Pioneer 6 1222,1227,1228
Pioneer 7 1222,1227,1228
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Page

Pioneer 8 1222, 1227, 1228
Pioneer 9 1222, 1227, 1228
Pioneer 10:

Accomplishments  1586
Cost   3745
Current status  1231, 1232
DSN support  3361
Jupiter investigations 1228, 1229, 3745
Solar wind studies  1229

Pioneer 11:
Accomplishments  1586 .
Cost   3745
Current status  1138, 1221, 1222, 1231, 1232
DSN support  3335, 3362-3365
Jupiter investigations  695, 1229-1231, 3420, 3744, 3745

Pioneer/Jupiter fly-by mission  1228, 1229
Pioneer/Saturn project (see also Pioneer II)  1222, 3365
Pioneer/Venus project,:

Atlas/Centaur launch vehicle  1249, 1250, 1333
Contracting   587, 1249, 1271
Design/development status  1223, 1249, 1250
DSN support  3376, 3378.
Launch schedule  1223
Meteorological applications  1247, 1281
Mission profile  585, 587, 591-595, 1247-1250, 1282, 1583
Orbiter    587, 591
Probe-carrier spacecraft  587
Standardized subsystem utilization 1249, 1250, 1283, 1284

Piper Aircraft Corp.  1715, 4109
Pittsburgh, University of:

Cooperation with Maryland, University of/York Univer-
sity/NASA:

Stratospheric physics and chemistry research  606
Planetary astronomy program  1250-1253, 1285-1287
Planetary biology program, OSS  2053-2055
Planetary evolution  2920
Planetary exploration program, OSS (see also Helios solar

probe; Mariner Jupiter/Saturn (MJS-77) mission; Mariner
Venus/Mercury- fly-by mission; Pioneer/Jupiter fly-by mis-
sion; Pioneer/Venus project; Viking project) :

Accomplishments/plans   1256, 1257
Current project status:

Helios solar probes  1235, 1236
Mariner Jupiter/Saturn fly-by  1223, 1242-1246
Mariner Venus/Mercury fly-by  1232-1235, 1268-1270
Pioneer/Jupiter fly-by  1228-1232, 1263-1267
Pioneer/Venus project  1223, 1248-1250, 1282-1284
Viking Mars mission  1222, 1223

Data collection  1221, 1227, 1228
Objectives   1223-1227
Program review  1221, 1223
S.R. & T.   1253-1256
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Page

Planetary nebula  1166, 1167, 1212

Planetary quarantine program, OSS :
BESMEX  2056,2058-2060

Future emphasis  2056, 2057

Review   2054

Technology transfer  2056, 2058

Viking project support   1254, 2053

Planets (See Jupiter, Mars, Saturn, Venus)
Planning Research Corp.:

Cooperation with Computer' Sciences Corp./Northrop
Corp./Sperry Rand Corp./Teledyne-Brown Engineering

Co./NASA :
MSFC operations support  2087

Cooperation with NASA:
DTMO support  2096

KSC operations  2075,2077

Plate tectonics (See Tectonic plate motion)
Plasma physics  1764-1767

Playalinda Beach  2481, 2482

PLSS (See Personnel Life Support System)
Plum Brook Station, Sandusky, Ohio:

Contracting  4004, 4005

Current status/plans  1728, 1770, 4004, 4092

ERDA utilization  4092
Personnel reduction  4092

Space Power Facility (SPF)  4004

' Test programs  4005

Wind energy research  3100, 3108

Plumas National Forest, Calif  748

Poland   3781

Polar Orbiting Operational Meteorological Satellite Coordi-
nating Board  3594

Polar Orbiting Operational Meteorological Satellite Program:
DOD/NASA Cooperation  3595

F'olarographic oxygen sensors  3454

Pollution (see also Aerosols; Air pollution; Land pollution;
Noise pollution; Pollution monitoring program; Red Tide;
Stratosphere; Strip mining; Troposphere; Water pollution) :

Aircraft surveys  3866
"The Effect of Stratospheric Pollution by Aircraft"___ 4232, 4250
EPA/NASA cooperation  3884
Remote sensing applications  3884
Satellite systems information  3866

* Sensor applications  3866, 3867
Pollution monitoring:

Aircraft applications  3897
EREP applications  3896, 3897
LANDSAT   3895, 3896
NASA role  3893-3902
Nimbus-G applications  3894, 3895

55-777-75-15
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Pollution monitoring program, OA:
AEM-B (Stratospheric Aerosol and Gas Experiment) __
Air pollution modeling and measurement studies 

1627,

Page

822-826'
837-841,

163 1, 1631
Air quality 1623-4628
Atmospheric trace constituents experiments 822-826
Coastal zone monitoring 819, 821
EPA/NASA cooperation:

Air pollution studies 357
Planning and Coordination Meetings 845

EPA/NOAA/NASA cooperation :
Water pollution monitoring 817, 818, 843-845

Land pollution 841-843, 850-854
LaRC support 1620-1623
Laser utilization 355, 356
Nimbus-G utilization 818-821
Program review 815-818, 854, 855
Remote sensing 

817, 821, 822, 832, 839-852,
816,

1624-1625, 1634-1635
Stratospheric research 818, 819, 828-836
Tropospheric research  818,819, 836, 837, 839, 841
Water pollution 841-846
Water quality 846,1629-1635
User activities 854

Polymorphonuclear leukocytes 1980
Port Hueneme 4053
Portable Energy Workshop 4340
Portland, Ore 3752,3809, 3955
Postal Service, U.S.:

Cooperation with NASA:
Electric vehicle battery development 1787

Powell, R. M.:
General testimony:

Agena launch vehicle:
Function diagram -

ATS 6:
Transmitting antenna 

Centaur standard shroud:
Development  

LMSC Research and Development Division:

625,

629,

626

630

627

Activities  630-634
Lockheed Missiles and Space Co. (LMSC) :

Organization  623,624
Space vehicle types/success record 
Work force 

625,626
625

Solar ray technology:
Efficiency gains 627-629

Space shuttle:
Proposed Agena use 626,627

Power cell 633
PPME (See Pacific Plate Motion Experiment)
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Pratt & 'Whitney Aircraft: Page

Aircraft engine development  4218, 4258, 4702, 4704

C-5 aircraft  4577, 4591

Cooperation with NASA:
Fuel cell development  1787,2331, 2340

Facility recommendations  4728

Rocket engine development  1732, 1736, 1747

PRD (Program Requirements Document) (See Spacelab)
Preliminary Design Review (PDR) (See Space shuttle)
Preliminary Engineering Reports (PER)  3496, 3497, 4688

Pressure Modulated Radiometer  945

PRIME 300 minicomputer 4560, 4561, 4563, 4568, 4569

Princeton, N.J  3616

Princeton University:
Cooperation with NASA:

SEC Orthicon  1440
Proceedings of the Third Space Processing Symposium  1078
Program Evaluation and Review Technique (PERT).____ 3818, 3819
Program Plan—Solar Heating and Cooling Demonstration
Program (residential dwellings) :
HUD/NASA cooperation  2723-2725

Program Requirements Control Board-  1831
Profzram Requirements Document (PRI)) ( ( c Spacelab)
Project Airstream:

ERDA/NASA cooperation  ,361, 879
Project FIRESCOPE (See FIRESCOPE Project.).
Project Stormfury ;

Convair CV-990 air support    879, 881
DOC/NOAA/NSF/NASA cooperation  931

Propulsion Systems Laboratory (PSL) (See Lewis Research
Center)

Propulsion technology:
Airlines research recommendations 4764, 4765,4•,769-4771
Electric propulsion 1756-1760, 1765
Externally Blown Flap (EBF) 4474, 4475, 4512, 4513
Funding 1759, 1760
Future emphasis 3310, 3311
LeRC activities 1764, 1765,1767, 1768
Rocket engine research 1750-1752
Shuttle systems 4043
Solar electric propulsion 3197,3198, 3309
Solid propulsion 4043
Space tug 3233 3235
USB principle 4474-4477,4512 151

(See Lewis ResearchPSL (Propulsion System Laboratory)
Center)

Psychoacoustics  4176
Public Service Co. of Oklahoma 3795
Public Technology, Inc.:

Cooperation with NASA:
_ Applications Team 3445-3447

Technology utilization 3915
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, ,, •. ) Ritietrtiblications : ,
"Advanced Aeronautical Concepts' text    '4182

• "Agricultural Extension Service Information Series Num-
ber 5"  745

"Aviation Week"  4713
-Aviation,Week and Space Technology" (magazine)  3718
-Biomedical Electrode Technology: Theory and Practice"_ 3479
"Cargo to Shuttle Interface Data Book"  2697
"Cloud Particle Sampling"  4662
"Current Status of General Aviation Technology"____ 4654-4672
-The Economic Value of Remote Sensing of Earth Re-

sourceS' from Space: An ERTS Overview and the Value
of Continuity of Service," text  363, 365-445

"The Effects of Stratospheric Pollution by Aircraft"__ 4232, 4250
"The General Aviation Story"  4612, 4014, 4627-4641
"Ground Facilities Requirements Document"  2697
"Integrated Interface Requirements Documents"  2697• 
"IUS Payload Requirements Document"  2697
"Mathematical Model for Two-Dimensional Multicompo-

nent Airfoils in Viscous Flow" (NASA CR-1843) -  4668
"National 'Geographies" (magazine)  1041
"New Space Transportation Systems: An AIAA Assess-
ment"   3612

"Outlook for Space"  3186
"Physics in 1974"  697
"Review and Assessment of NASA Aeronautical Fuel Con-

servative Technology Program"  4186
"Review of National Aeronautical Facilities," AACB  4186
"Solar Energy for Earth: An AIAA Assessment"  3614
"Space Benefits," text  3777-3858
"Spacelab Payload Accommodation Handbook"  2641
"Student Journal of the American Institute of Aeronautics
and Astronautics"  4153, 4158

"Technology Utilization Program Annual Report"  3453
"The Theory. of Wing Sections," excerpt  4713-4715
"The Use of the Earth Resources Technology Satellite
(ERTS) for Crop Production Forecasts"  407

"Views of the Scheduled Airlines on a Responsive NASA
Research and Technology Program"____ 4607, 4608, 4759-4776

Puerto Rico  3897
Pulsars   '1140, 2651
Purcell, Joseph:

General -testimony:
Goddard Space Flight Center (GSFC) :

- Project cost cutting approaches  709-714
tle suitable spacecraft:

........Developmental funds  714
Purdue University:

Cooperation with NASA:
Earth Resources Program expansion  180
LANDSAT data utilization  755

,TSC study contract  2840
Technology utilization  3801



PWI (See Pilot warning indicator) , ?Pr
Pyronetics, Inc , 3791
Pyrolis     3141, 3142, 3881
Pyrotechnic installation building (PIB) (See Jam. F.
Kennedy Space Center)

Q
QCGAT (See Quiet, Clean General Aviation Turbofan)
QCSEE (See Quiet, Clean Short-haul Experimental Engine)
QPLT (See Quiet Propulsive Lift Technology program)
QSRA. (See Quiet Short-haul Research Aircraft)
Quantas Empire Airways:

Cooperation with NASA:
GASP implementation/illustration  4233, 4252, 4253

Quasars   252, 1450, 3403, 3404
QUESTOL (Quiet Experimental Short Takeoff and Landing

aircraft   119
Quiet, Clean General Aviation Turbofan (QCGAT) 4227-4228, 4231
Quiet, Clean Short-haul Experimental Engine (QCSEE)
program:
Quiet engine research  4176,4191, 4264-4265 4267
Technology objectives  4478, 4515

Quiet engine program:
Activities review   4176, 4191
Technology transfer  3787, 4264, 4265, 4267

Quiet Experimental Short Takeoff and Landing aircraft (See
QUESTOL aircraft)

Quiet Propulsive Lift Technology (QPLT) program, OAST:
AF/FAA/NASA cooperation  4470,  
AF/NASA cooperation  4170
AMST follow-on studies _.,  119
Benefits   4470, 4472
Objectives    4470
Program elements  4472, 4512

Quiet Short-haul Research Aircraft (QSRA)  4410,
4471-4473, 4510, 4512, 4515

Quincy, Calif _  3354
Quincy, Calif. laser ranging station    253, 100
Quito, Ecuador tracking station  714, 716, 3341

R. & D. (See Research and Development)
R. & D. Act of 1974 ,-•  678
R. & P.M. (See Research and Program Management)
Rack mounted computer (BT-1) (See Space shuttle) , •
Radar :

Air pollution investigations  388-'5
Altimeter  649, 652, 869, 1056, 10.')7, 1058, 1071-1673
Imaging  561, 809, 897,972,1054,1056,1057, 1058
Laser     3898

.Optical: .
EPA/NASA Ooperation  1595
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Radar—Continued
Optical—Continued Page

Pollution identification/source  1595-1600
Stratospheric aerosol measurement  1590-1595
Water quality monitoring  1600-1606

Transponder  ' 3901
Radar Altimeter Onboard Processor  871
Radar Altimeter Pulse Compression Experiment  869
Radio:

Astronomy   694, 695, 1065, 1066
Frequency saturation  1002-1008

Radio Corp. of America (RCA) :
Contamination Control handbook use  3781
Cooperation with NASA:

, Space Ultra-reliable Modular Computer (SUMC) _ __ _ 2731
• Cooperation with Pan American World Airways/Tech-

nicolor Graphics, Inc./NASA : ,

• KSC operations support  2078
Radioactive waste  3162, 3163

Radioisotope Thermoelectric Generator (RTG) :
• Applications   3243

•'Development   1245, 3243

Ii,adiometer Scatterometer (See Radscat)
ft adioineters (See Advanced Atmospheric Sounding and Imag-
ing Radiometer': Geosynchronous Very High Resolution
Radiometer; Limb Radiance Infrared Radiometer; Limb
Radiance Inversion Radiometer: MicrowaVe Radiometer :
Pressure Modulated Radiometer; Scanning Multichannel
Microwave Radiometer;  Scanning Radiometer ; Selective
Chopper Radiometer; Tunable Laser IR Heterodyne Radi-
ometer; Vertical Temperature Profile Radiometer; Very
High Resolution Radiometer; Visible Infrared Scanning
Radiometer; Visible Infrared Spin-Scan Radiometer)

Raclscat (Radiometer Scatterometer) :
Oceanography applications  869, 870
Skylab applications  869

I Z NE (See Royal Aeronautical Establishment)
Railroads (See Ground transportation systems)
Raleigh, N.0  1595
Raman technique  1595-1599
Rancho Los Amigos Hospital, Los Angeles, Calif  49-51, 66, 2458
Rancho Los Amigos Rehabilitation Engineering 'Center:

. Cooperation with Gulf General Atomic Co./NASA :
Paralytic, assist devices  66, 67

RANDOMDEC (computer program)  3913
Ranze management  3956
Rapido Train  3915
Rawicz. ,Leonard:

. General.testimony :
Information dissemination:

Limiting foreign access  3578, 3579
RB-211 aircraft engine  1688
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RBV (See Return Beam Vidicon camera)
RCA (See Radio Corp. of America)
RCA- Globcom :

Cooperation with MDAC/NASA : Page

Delta 3914 launch vehicle  1331
RCS (Reaction Control System) (See Space Shuttle)
RDC (Regional Dissemination Centers) (See Industrial Appli-

cations Centers)
Reaction Control System (RCS) (See Space shuttle)
Read. Ralph N.:.

Inquiries :
Aeronautical research and development:

Testing methods/time element  4686
Wind tunnel construction:

Effect on U.S. capability  4696
RECOUP (See Refuse Consuming Utility Plant)
Recycling:

Automobiles   3920
-Red River  3809
Red Spot (See Jupiter)
Red Tide  705-709
Redstone Arsenal, Hunfsville, Ala  2489
Redstone Technical Information Library, Huntsville, Ala  2489
_Redt iced Gravity studies:.

Fluid mechanics research  3316-3326
Reduced Takeoff and Landing (RTOL)  4470
Reductions-in-force (RIF) (See also Personnel) ____ 4022, 4023, 4026
Reed. Wilmer II., III:

General testimony:
Wind tunnels:

Active control aircraft research  1698-1705
Costs of models  1700, 1704
Use of freon  1699

efan program:
Applications   4212
JT3D aircraft engine  4176, 4191, 4218
JT8D aircraft engine  4204,

4217-4220, 4244, 4258, 4264, 4266
Research objectives  4217, 4218, 4219, 4220, 4245
Review   4609, 4610
Testing status  4110, 4114, 4217-4220, 4244, 4264, 4266

Reflecting heat shield  3306, 3307
Reflective superinsulation materials  3454
Refuse Consuming Utility Plant (RECOUP)  3884
Refuse-fired Steam Generating Facility (See Langley Re-
search Center)

Regional Dissemination Centers (RDC) (See Industrial .,.kp-
1)1ications Center)

I e imbursable launch services (See Launch services)
Remote Neighborhood Office Concept  1028, 1029
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Remote sensing (see also Earth Resources' Experiment Pack-

age; Earth Resources Survey program; LANDSAT ;

LANDSAT-C ; LANDSAT-1 ; LANDSAT-2 ; Ocean Color

Scanner; Sensor technology; Skylab program) : Page

Astronomical applications ' 2925-2928,
3249, 3250,3252, 3256-3261

BESMEX applications  2058,2060
Development cycle for remote sensing applications/chart__ 726

DOT/NASA cooperation  3160

"The Economic Value of Remote Sensing of Earth Re-
sources from Space: An ERTS Overview and the Value
of Continuity of Service", text  365-445

FIRESCOPE project data utilization . 753,754
Geological applications  31, 32, 803, 3159-3161, 3878
Land management 3955
Medical applications  3452, 3453, 3928, 3395453
Meteorological application  561, 562,3275, 3276, 3278
NOAA/NA SA cooperation:

New York Bight monitoring  843-845
Pollution monitoring applications  816

817, 839, 841, 843-850, 852, 1595-1606, 3160, 3161, 3866,
3867, 3884, 3885, 3894-3899, 4155

Satellite photometry  1606-1611
Stratospheric investigations  832, 1590-1595,3277, 3278
Surface water management  819, 821, 3953, 3954, 3955
Technique testing  548, 549, 551
Technology Application Center, University of Mexico

applications   3460
Technology transfer  3801
Urban transportation planning  3920

Remote Sensing and Analysis Techniques Applied to
Energy   3154-3156

Remotely Piloted Research Vehicles (RPRV)
Activities   4176, 4191
Low-cost flight testing  4109, 4181
Research status/utilization  4203, 4421, 4422, 4435, 4445, 4447

Rensselaer Polytechnic Institute, Troy, N.Y.  1097
Report on Agricultural Forecasting  408
Research and Development (R. & D.) (see also Biomedical .

research, and development; Energy research and develop-
ment; Technology utilization program; see also specific
centers, offices, and programs) :

Activities   3668-3872
Advanced satellite communications technology  564-567
Appropriations and budget:

Budget cut  3669, 3670,4009, 4034, 4058, 4061
Budget deferrals  84? 3670- 
Budget request, fiscal year 1976  1994

2067-2092, 2143, 3668, 4039, 4040, 4127, 4197,
4209, 4210, 4583, 4584, 4594, 4607

Benefits/economic gain  191, 122
"Civil Aviation Research and Development" study  4598
Comparison with U.S.S.R./budget  3608
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4

Research and Development (R. & D.) -Continued 
Page

Current U.S. trends  4105-4106, 4198-4209, 4598-4601, 4608

Economic impact, fiscal year 1975  3967-3975

Facilities funding  4077, 4101

Fuel conservation  4168-4169, 4170-4171, 4178, 4193

Funding, fiscal year 1975  3669

Importance/justification   4122-4126, 4128, 4130, 4200, 4203

Military aeronautics:
Support activities 4410-4423, 4425, 4437-4455

',- A SA resources  4107-4110, 4198-4200

OAST funding  4040

OTDA funding  4040

-Outlook for Aeronautics, 1980-2000"  4598

Personnel reduction  3670

Program delay  3667, 3668

Projects development procedures  3671, 3672

Space shuttle funding - 4072

Systems Engineering Building ( SEB ) , LaRC, funding/

chart   4069, 4070

"Views of the Scheduled Airlines on a Responsive NASA

Research and Technology Program"  4607, 4608

Research and Program Management (R.&P.M.) (see also Per-

, sonnel see also specific centers and offices) :
Appropriations and budget:

Administrative support  3554, 3555, 3646

Budget request, fiscal year 1976  2443,

3548-3555, 3559, 3560, 3564, 3641, 3646, 3669, 4009, 4034,

4091, 4094
Civil service personnel/chart__ __ 3562, 3563, 4091, 4096 40

99

DTMO funding/chart  4099

Facilities services/chart  3553,
3646, 4101, 4091, 4092, 4096-4097

MSF budget request, fiscal year 1976  4039

OAST budget request, fiscal year 1976  4139, 4140

OMB funding ceiling, fiscal year 1976  4091

OMSF budget request, fiscal year 1976  2122-2126

OMSF unobligated funds  1994

Personnel and related costs  3548,
3550, 3551, 3561-3564, 3674, 4094, 4096

Reprogramming of funds  4009

Technical services  3554, 3646, 4092, 4099

Travel   3551-3553, 3646, 4092, 4096

Funding, fiscal year 1975  1770, 3641, 3646, 3647

JPL funding 3673, 3674

Personnel 3555-3569, 4009, 4091, 4092 4095, 4098, 4099

Support service contracting  4091, 4099

Research and Technology Advisory Council (RTAC) (see als
o

Panel on General Aviation Technology) 
 3187,

4165, 4199, 4271, 4310, 4398, 4408, 4611, 4618-4625, 4642, 4643,
 4648,

4703, 4709
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Research and Technology Advisory Panel on General Aviation
(See Panel on General Aviation Technology)

Research and Technology Base program (See Aeronautical re-
search and technology program)

Research and Technology Development Program: Page
Progress   4391-4399

"Research and Technology Program Coordinating Committee":
FAA/NASA cooperation  4166, 4199

Research centers (See Ames Research Center; Flight Research
Center; Langley Research Center ; Lewis Research Center)

Research Triangle Institute:
Cooperation with NASA:

Biomedical Applications Team_3441, 3443, 3471, 3930, 3945
Return Beam Vidicon (RBV) camera:

Development   810, 811
LANDSAT payload    487, 560
Modification/future plans  560

Reuel, Norm:
General testimony:

Main Engine project, Rockwell International:
Control problem  2438
Controller check-out  2400-2403
Costs  2428-2432, 2436
Development status 2377-2384, 2433-2437
Honeywell Corp. subcontract  2382
Performance/tests  2426-2428
Personnel/management   2375, 2376, 2432
Schedule status  2385, 2386,2401, 2402
Sealing complications/welding  2412
Test facilities/costs 2387-2399, 2438

Reusable Surface Insulation (RSI) system  1640-
1644, 1916, 1917, 3222

"Review and Assessment of NASA Aeronautical Fuel Con-
servative Technology Program"  4186

"Review of National Aeronautical Facilities", AACB  4186
Rhode Island  850
Rhode Island University:

Cooperation with NASA:
SEC Orthicon  1441

RIC (See Rockwell International Corp.)
Rice Machine 2 (RM2 )  3267, 3268
Ries crater, Germany  1302
R IF ( See Reduction-in-force)
RL-10 engine  1732, 1736, 1747, 2170
RM2 (See Rice Machine 2)
Robbins, William:

General testimony:
Communication satellite program:

History/objectives   1737, 1739
CTS (Communications Technology Satellite) :

ATS comparison/duplication of effort  1737-1739
Canadian costs/experiment time  1739
Commercial interest  1742
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Rockwell International Corp. (RIC)
Santa Susana Facility) :
ASTP support  2449
Avionics Development Laboratory:

Space shuttle hardware/software integration  1844
Budget adherence, fiscal year 1976  2299,2300
Cooperation with LMSC/NASA :

Space shuttle TPS materials  655
Cooperation with Martin Marietta Corp./NASA :

ET   2587

Robbins, William—Continued
• General testimony—Continued

Communication satellite program—Continfled ' Page

Experiments   1739-1741

Evolution/personnel exchange  1742

• Follow-on to ATS 6  1741,1742

HEW participation  1742

Launch vehicle/date  1740

Space research and technology:
User follow-on  1742-1745

Roberts, Tecwyn :
General testimony:

Goddard Space Flight Center ( GSFC) : .

Commercially operated tracking system effects__ 720
Tracking networks activities  714-718

Tracking Data Relay Satellite, System (TDRSS) :
Tracking station reduction  718,720

Rocketdyne (see also Rockwell International Corp.; Santa
Susan Susana Test Facility) :
Cooperation with NASA:

A-1 test stand activation  2552,2558
Liquid hydrogen pump  1750,1751
Rocket engine thrust chamber research  1752
Space shuttle test operations  2548
SSME   1747,

1847 1848 1893 1918 2250 2533 2558 4043
Cooperative projects/summary  2373
Management/organizational changes  2372,2549,2553
Space shuttle contract  2871
SSME :

Design criteria/description  2377-2384
Funding considerations, fiscal year 1973-76  2428-2430
Manpower status/chart  2432
Organization/chart   9375.2376
Testing   1918,

1922. 2387-2399,2402-2426
Rocket engine research  1750-1752
Rocket engines (see also Lance engine)  3316-3326
Rocket Experiment Project  1076,1109-1113

Rockets (See Souding rockets)
Rockville, Md  1533

(see also Rocketclyne :
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Rockwell International Corp. (RIC)-Continued
Cooperation with NASA:

ASTP crystal growth experiment 
ASTP docking module/CSM 
CSM-11 modifications 
Glass technology 
Orbiter  

'Page

1100, 1105
170
2447
1113
170,

1537, 1797, 1800, 1842,1863,1881, 2294-2369
Saturn launch vehicle 3814
Space shuttle systems integration 2810
Space shuttle test operations 2548
Space station feasibility study 3763-3765

• SSME  170, 1797, 1800
CooperatiOn with Thiokol Corp./NASA :

SRI)  2561
Downey Division:

ADL development 2352
Minority personnel increase 2264-2267

Orbiter contract distribution/chart 2263
Organization structure/charts 2250-2274
Shuttle contract distribution/chart 2262
Shuttle support contract activity 1909-

1912, 1915.2250,2809 2814, 3611
Space Division:

ADL Avionics System Integration 1863,
2340, 2343-2357

ADL devices/advantages _ 2355-2357
Apollo hardware use 2303
Columbus division 2313
Los Angeles division 2307, 2313
Minority-related activities/chart 2264-2269
Orbiter:

Budget projection/chart 2297, 2298
Contract award 2898, 4040
Manpower status 2366-2369
Project schedule/chart 2294, 2296, 2297
Safety  2365, 2366
Subcontractors  2303,2305,2330, 2331
Test articles eliminations 2297, 2299
Weight margin 2364, 2365

Orbiter 101:
Aft fuselage/status 2305-2307, 2311-2313
Crew module/status  2319, 2323, 2324
Forward fuselage/status  2313, 2317, 2318
Manufacturing status/primary structure/aid_ 2305-2330
Payload bay doors  2319, 2325, 2326

Organizational structure/charts 2253-2274
Personnel/manpower status/charts 2255-2269
Program status 2358,2363-2369
Shuttle contract 2250
Shuttle participation 2275-2294
Shuttle program review/chart 2269-2274
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•

Roll-over protection system (HOPS) (See
protection system)

Rolls-Royce, Ltd 

Rockwell International Corp. (RIC)-Continued .
Space Division-Continued Page

Shuttle schedule adjustments  2275
Shuttle Systems Integration/status  9275-2291
Spacelab :

Design and development  2289
SSME   2278, 2281
Tulsa, Okla. division  2250, 2305, 2319

Space station:
Cost  3764, 3765
Feasibility study/contract  3763-3765

Rocky Mountain region  239, 701, 987, 997, 3962
Rohr Corp.:

Cooperation with CalDoran/NASA :
SRM motor case/heating treating tests  2569

Cooperation with Laddish Corp./Thiokol Corp./NASA :
SRM/motor case segments  1850, 1851, 1924, 1925,

2564, 2569
"The Role of Technology in Commercial Aircraft Policy

Formulation" :
AIAA/NSF cooperation  4578, 4592
Excerpt  -7 7-  

4586-4589
Tractor roll-over

Rome, Italy 
ROPS (Roll-over protection system) (See Tractor roll-over

protection system)
Rosenblum, Dr. Louis:

General testimony:
Battery research:

Battery-operated passenger vehicles  1787, 1788
Long-range batteries cost  1788

Communications R. & D.:
Frequency saturation  1775

Lewis Research Center (LeRC) :
Battery separators/fuel cells  1785-1787
Solar cell research  1784, 1785

Rosman, N.C. tracking station  3341, 3344
Rotor Systems Research Aircraft (RSRA) :

Army/NASA cooperation  4180, 4195, 4207, 4413,4415,
4439, 4440

Budget request, fiscal year 1976  4416, 4140
Capabilities   4416, 4441
Contract awarded  4416, 4411
Design   4416, 4417, 4441, 4442
Objective   4415, 4416, 4440
Plans   4417, 4442
Status   4417, 4444.4442

Rotor Systems Research Helicopter (RSRH):
Army/NASA eh-Operation   1666

1688
734
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„Royal Aeronautical Establishment (RAE) :
Cooperation with United States: 'Page

Wind tunnel tests  4693
Royal Aircraft Establishment (See Great Britain)
Royal Canadian Mounted Police  3823
APRV (See Remotely Piloted Research Vehicle)
RSI (See Reusable surface insulation system)
RSRA (See Rot,or Systems Research Aircraft)
I SRH (See Rotor Systems Research Helicopter)
RTAC (See Research and Technology Advisory Council)
TING (See Radioisotope Thermoelectric Generator)
RTI (See Research Triangle Institute)
RTOL (See Reduced Takeoff and Landing)
Rubrene :

Ozone detection applications  3277, 3278
Russia (See U.S.S.R.)

S. & E. (Science and Engineering) (See George C. Marshall
Space Flight Center)

S.R. & T. (See Supporting Research and Technology)
Sacramento Valley, Calif  549
SAFE (See San Andreas Fault Experiment)
SAFER (See Systematic Aid to Flow on Existing Roadways)
Safety (see also Aerospace Safety Advisory Panel; Air Traffic

Control; Aviation Safety Technology Program; Fire pro-
tection and safety) :

Aircraft crash technology  113, 3918, 4177, 4192, 4610
Aircraft design and materials  3918, 3919, 4177, 4192, 4204,

4205, 4366, 4367
Aircraft operational loads survey  4367, 4368
ASTP review  4047
Automotive  3909, 3913, 3914
Aviation safety:

Approach and landing    4407, 4408
FAA/NASA cooperation  4392
Pilot error accidents    4406 4408
Pilot performance/training  4406 4108
Stall/spin studies  4392, 4393, 4406
Terminal area operations  4392
Weather conditions  4406 1408

Railroad   3909, 3913, 3914
Stall/spin accident research/chart  436$, 4369, 4383
Traffic control  3919

S AGE (Stratospheric Aerosol and Gas Experiment) (See
AEM—B )

Sahara Desert  557, 837
Sahel, Africa  388, 393, 557, 694, 738
SAIL (See Shuttle Avionics Integration Laboratory)
Salt Lake City, Utah  1743, 3442
Salt River Project, Ariz  707
SAM II (See Stratospheric Aerosol Measurement)
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Sample, Earl:
General testimony:

Jet Propulsion Laboratory (JPL) : Page
Cal-Tech financial relationship  1530
Contract renewal  1531

SAMSO (Space and Missile Systems Organization)
(See Air Force, Department of)

San Andreas Fault, Calif  252, 253, 972, 3354
San Andreas Fault Experiment (SAFE)  252, 1065, 1066
San Antonio Junior College  3751
San Diego, Calif  202, 253, 1912
San Diego Concrete Cutting Co  3827
San Francisco Bay, Calif  795, 797, 798, 3900
San Francisco, Calif  619, 3455, 3468, 3801
San Joaquin Valley, Calif  387, 389
San Jose, Calif 

Cooperation with NASA:
California Four Cities Program  3810

San Marco (launch site)  1322, 1614, 1616
San Marco 3:

Italy/United States cooperation  1137
Sanchini, Dom:

General testimony:
Main Engine project. Rockwell International:

Electron beam welding  2412, 2413
Engine assembly  2422-2424
Main combustion chamber   2414-2416
Manufacturing schedule   2406-2412
Test stands/firing schedule  2424-2426
Testing/quality control  2403-2406
Turbopump/actuators/valves/controller   2416-2423

Sandler, Dr. Harold:
General testimony:

Man's adaptability to space:
Ames Research Center testing activities  611-616
Body lengthening  611
Examples/background   607-611
Limitations in future  614-616

Space shuttle problems  607
Santa Barbara, Calif  3813, 4651
Santa Clara University, Calif  1309
Santa Pe Bi-level (railroad passenger car)  2050
Sant n Rosa Clinic. Ariz.:

STARPAHC project participation  664
Santa Snsana Test Facility, Calif.:

Facilities modifications  4072
Organization/chart   2372
Shuttle cost control  4043
Shuttle testing  2553, 2554, 2597, 2598

Snntiatio, Chile tracking station  714,716,3341
SAO (See Smithsonian Astrophysical Observatory)
SAS (See Scandinavian Airlines System)
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SAS (Segment Arrival Storage Area) (See Solid Rocket
Booster Processing Facilities)

SAS—A (Small Astronomy Satellite) (See Explorer 42) Pao

SAS—C  1144 1145 1182
Satellite communications program  1737
Satellite Instructional Television Experiment (SITE) :

ATS 6 support  981
Satellite laser ranging technique experiment  1064
Satellite photometry  1606-1611
Satellite Power Systems Technology  3150-3154
Satellite Power Team  3153
Satellites and spacecraft (See AE (Atmosphere Explorer);
AE—D; AE—E; AEM (Applications Explorer Missions) ;
AEM—A ; AEM—B ; ANS (Astronomical Netherlands Satel-
lite) ; ANS—A ; Apollo 11; Apollo 12; Apollo 14; Apollo 1.5;
Apollo 16; Apollo 17; Apollo-Soyuz Test Project; Apollo
spacecraft; Applications Explorer Satellite; Ariel 5; As-
tronomy Explorer; ATS (Applications Technology Satel-
lites) ; ATS—G; ATS 1; ATS 3; ATS 5; ATS 6; CTS (Com-
munications Technology Satellite) ; Defense Meteorological
Satellite;  Electrodynamic Explorer; EOLE 1; EOS (Earth
Observatory Satellites) ; ESSA 9; Explorer 42; • Explorer
47; Explorer, 48; Explorer 51; Foreign and international
satellites; Gemini spacecraft; Geodetic Explorer; GEOS—C ;
GEOS—G ; GEOS 2; GOES (Geostationary Operational En-
vironmental Satellite) ; Hawkeye Explorer; HEAO (High
Energy Astronomical Observatory) ; HEAO—A ; HEAO—B ;
HEAO—C ; Helios 1; Helios solar probes; High-powered
broadcast satellite;  IMP '6 ; IMP 8; Intasat ; INTELSAT ;
I NVELSAT IV; INTELSAT IVA ; International Ultra-
violet Explorer; International Sun-Earth Explorer
(ISEE) ; ITOS (Improved TIROS Operational Satellite) ;
ITOS—G ; IUE (International Ultraviolet Explorer) ;
LAGEOS (Laser Geodynamic Satellite) ; LANDSAT;
LANDSAT B ; LANDSAT C; LANDSAT 1; LANDSAT
2; Lunokhod IT; Mariner 9; Mariner 10; MARISAT—A ;
Meteorological satellites;.MTS (Meteoroid Technology
Satellite) ; Nimbus; Nimbus—F; Nimbus—G; Nimbus 3;
Nimbus 4: Nimbus 5; NOAA 2; NOAA 3; OAO (Orbiting
Astronomical Observatory) ; °AO 3 (Copernicus) ; OS0-1 ;
Oscar—B; Pageos ; Pioneer 6; Pioneor 7; Pioneer 8; Pioneer
9; Pioneer 10; Pioneer. 11:; San Marco 3; SAS—C; SEASAT ;
SEASAT—A ; SEASAT—B ; Skylab; Skynet ; Skynet-11A
Skynet-11B ; SMS (Synchronous Meteorological Satellite) ;
SMS-1 ; Soyuz spacecraft; Soyuz 16; Space shuttle; Space
tug; Spacelab ; STORMSAT ; Symphonie; Symphonie—A ;
Synchronous Earth Observatory Satellite; Syncom satellite;

' Tiros—N.; Tracking and Data Relay Satellite System; Tran-
sit navigation satellite; Westar ; Westar—A ; Westar—B)

Saturn/Ap011o Dynamic Stand (See George C. Marshall Space
Flight Center) '

Saturn Dynamics Test Stand (See George' C. Marshall Space
Flight Center)
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Saturn (planet) (see also Mariner Jupiter/Saturn
mission; Pioneer 10; Pioneer 11) :
Exploration

(MJS-77)

Radio tmlissions
Rings studies  
Titan (moon)

Saturn launch vehicle:
MAF construction

Page

1583, 1759, 2053
  694. 695, 1137

1244, 1245
1243, 1244

2501
Technology transfer   3800,

3809, 3814, 3815, 3820
Saturn Launch Vehicle Program:

MSFC participation 
Space shuttle applications  2533

Saturn I launch vehicle:
MSFC development  2486

Saturn 1B launch vehicle:
Apollo program applications  2486
ASTP utilization   1822,

1940, 1945, 1946, 2445, 2446, 2486, 2524-2526
MSFC development  2486
Skylab utilization  2444, 2486
iirn 1B Systems Development Facility:
Technology transfer  3809, 3828

Saturn V launch vehicle:
Apollo program applications  2486
MSFC development  2486
S-IVB stage support services contract  171
Skylab applications  2486

Saturn S-II Stage test complex (See National Space Technol-
ogy Laboratory (NSTL) )

Scandinavian Airlines System (SAS)
• Cooperation with NASA

GASP implementation  4233, 4252, 4253
Scanimate computer  3791
Scanning Electron Microscope (SEM) 3785
Scanning Multichannel Microwave Radiometer ( SMMR) : 

SEASAT-A utilization  972
Scanning Radiometer (SR)  897
SCAPE (See Self-contained atmospheric protection ensemble

suits)
SCAR (See Supersonic Cruise Aircraft Research)
SCC (See Slidell Computer Complex)
Schardt, Dr. Alois W..:

General testimony:
Orbiting Solar Observatory (OSO) :

Data acquisition and analysis  1497
Solar Maximum Mission (SMM) :

Experiment objectives/cost savings  1373
Scherer, Lee R.:

Prepared statement    2441-2484
Kennedy Space Center (KSC-) ,   2441-2484

Achievements/activity significance  2483, 2484
Advanced missions and study programs  2453, 2454

5—Z77-75 16

4085



Scherer, Lee R.—Continued
Prepared statement—Continued

Kennedy Space Center (KSC ) —Continued Page

ASTP support  2145-2449
Budget request/breakdown  2442,2443
Construction of facilities  2459-2466
Equal Employment activity  2475-2477
Key management personnel  2472-2475
Public access program  2477-2483
Resources management and planning  2466-2472
Science and technology applications  2456-2459
Skylab program support  2444
Space shuttle support  2449-2453
Unmanned launch activity  2454-2456

Schener, Hon. James H.:
Comments:

Aircraft fuel conservation:
Passenger mile per gallon/seat mile per gallon__ 1680.

1681
Noise reduction research:

Aircraft standards  4265
Kennedy International Airport use  4259
Wind shear effect  4263

General testimony:
Aircraft fuel conservation:

Hypersonic aircraft  1681
Inquiries:

Aviation safety research and technology program,
OAST:
NTSB role  4310

Long Duration Exposure Facility (LDEF ) :
Mission operation  1670,1671

Noise reduction research:
Coannular duct arrangement  4248
JT8D refan program  4258,4259
Near-term aircraft applications__-.  4265,4266
Two-segment approach safety  4261

Optical radar pollution detection:
Oceanic use  1601

Raman technique:
Term derivation  1596

Reynolds number:
Definition   1669

Subsonic/supersonic transports:
Comparison/IARC involvement  1668,1669

Vortex turbulence:
Time element  1679

Wind tunnels:
Cost of models 
LaRC transonic pressure tunnel scale 

 1700

Schmitt, Dr. Harrison H.;
General testimony:

Energy research and development:
Coal derived fuel research 

1669

3100
Duplication of effort  3168,3169
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Schmitt, Dr. Harrison H.—Continued
General testimony—Continued

Energy research and development—Continued Page

ERDA/NASA cooperation/funding  128, 132,133
Gas turbine research  3100
Hydrogen injected engine research  3101
Nuclear energy viability  123 124, 128
Ocean thermal energy conversion systems priority- 3170
Photovoltaic energy conversion  3100
Satellite power systems  3101
Solar/geothermal development potential/con-

straints   122, 123, 128;3165, 3166
Wind energy financial grants  3172
Wind turbine research  3100

Integrated Utility System (IUS ) :
Advanced system 
Energy/water/sewage savings

Office of Energy Programs ( OEP ) :
Energy systems analysis  3102
Personnel   3165
Reimbursable activities  3167, 3168
Role in national energy policy  3098
Space centers' cooperation  3169
Technologies advancement  3101

Solar power systems:
Funding/viability   3171
Solar heating and cooling research/demonstration
program  3099, 3165

Space technology R. & P.M.:
Applications   3166

Information requested by:
Committee on Science and Technology:

Reimbursable activities  3167, 3168
Winn, Hon. Larry, Jr.:

Integrated utility system conservation impact____ 125
MIUS project sewage impact  125, 126

Prepared statement  3103-3113
Energy research and development  3103-3113

Advanced integrated utility system  3109, 3110
Energy Conversion Alternatives Study (ECAS) _ 3106,

3107
3112

3105, 3106
3108, 3109

3108
3107, 3108
3103-3105

3101
  124,125

Energy systems analysis 
Geothermal energy research 
Hydrogen injected automobile engines
Low cost silicon solar cell arrays 
Photovoltaic energy conversion 
Role in national energy policy 
Satellite power systems 
Solar heating and cooling demonstration program_
Technologies advancement 
Wind energy generator systems 

3110
3106
3111
3108
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Schofield, William:
General testimony:

Mars sample return mission: Page

Funding estimate  1561, 1562
Leadtime required  1563

Viking project:
Weight problem/back-up costs  1559

Scholastic cooperation:
American Institute of Aeronautics and Astronautics/NASA :

Scientific and technical information  180
Baylor College of Medicine/NASA :

MBIS   9949-2953
Bowman Gray School of Medicine/NASA :

Cerebral blood flow measurement  3444
California University/Columbia University/USGS/NASA :

SAFE   1065, 1066
• Charles Stark Draper Laboratory, Inc./NASA:

ASTP   179
CIT/NASA ;

JPL  3673
( 'onnecticut, University of/NASA : 

IA.0  _  3441, 3442, 3458
Ecological assessment studies, KSC  2459
Georgia, University of/NASA :

COSMIC   3457
Harvard University/NASA :

Spectrometer research  . 179
Ultraviolet telescope  179

Hawaii University/NASA :
Computer communication network/multi-processor or-
ganization investigation  180

Indiana University/NASA:
• • TAO  3442, 3458
Industrial Applications Centers-  3439-3442, 3457, 3458
Iowa University/NASA :

Hawkeye Explorer  1671
Johns Hopkins Applied Physics Laboratory:

Cardiac pacemaker 3448
Johns Hopkins University/NASA : 

BESMEX  2056, 2058-2060
SEASAT—A   1061

Louisiana State University/NASA :
Transportation planning  3920

Maryland University/Pittsburgh University/York Uni-
vc rsity/NASA :

• Stratospheric physics and chemistry research  606
MIT/NASA:

Apollo spacecraft  180
Stratospheric. research  605
X-ray astronomy experiment  180

New Mexico, University of NASA:
'TAO   3457, 3458
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Scholastic cooperation—Continued
Princeton University/NASA : 'page

SEC Orthicon  1440
Purdue University/Kansas University/Michigan Univer-
sity/JSC :
Earth resources research  2840

Purdue University/NASA :
LANDSAT data utilization  755

Rhode Island University/NASA :
SEC Orthicon  1441

Stanford University/NASA :
Biomedical Applications Team  3443,

3471-3484, 3930, 3945
Cardiology  3444, 3445

Texas A. & M./NASA :
Water pollution study    882

Texas University/NASA :
Lunar laser ranging  1297, 1298

Universities Space Research Associates/NASA :
LSI  J.    1294, 1295

I -niversity Corporation for Atmospheric Research/NASA :
( oronagraph   180

VI3IS/NASA :
Wave action prediction 1630

Wisconsin, University of/NASA :
m Biomedical Application Tea 3443,3930, 3945

Meterological information user impact study 286-347
Meteorological satellites benefits study  349

Schrock, Mr.:
General testimony:

AMPS program:
Funding level  1579

Schweickart, Rusty:
General testimony:

Applications Systems Verification Tests (ASVT) :
Objectives/capability   561

Earth resources survey program, OA:
Applications Systems Verification Tests
(ASVT)   561-563

Data collection platforms  552, 553
Data dissemination  562
Demonstration projects  561, 562
Institutional problems  559
LANDSAT follow-on investigations  549
LANDSAT versus aircraft effectiveness  559
Objectives/plans   547, 548 559-562
Practical applications/capability  547-549

Heat Capacity Mapping Mission (HCMM) :
Objectives/capability   562

LACIE project:
Interagency agreement  551
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Schweickart Rusty—Continued
General testimony—Continued •

LAND SAT—C : Page

Contract schedule/launch vehicle  560, 561
Objectives/capability   559, 560

LANDSAT 1:
Agricultural applications/crop surveillance  549-551
Mineral/energy exploration  554-556
Range management  556-559
Use in ERS program development  548, 549
Water resource management  551-554

Information requested by:
Winn Hon. Larry, Jr.:

I:LANDSAT data collection platforms  553
Schwenk, Francis C.:

Prepared statement  3202-3218
Space research and technology program, OAST  3202-3218

Advanced energy systems  3203-3215
Automated space operations  3216-3218
Future mission capabilities/characteristics_ _ _ 3202, 3303

SCI Systems, Inc.:
Cooperation with NASA:
Saturn launch vehicle  3815, 3820

Multiplexer circuit development  3781
Science Applications, Inc.:

Cooperation with NASA:
California Four Cities Program  3810

Scientific and technical publications:
"Cloud Particle Sampling"  4662
"Mathematienl Model for Two-Dimensional Multicompo-

nent Airfoils in Viscous Flow" (NASA CR-1843)  4668
Scientific Atlanta  1783
Scout launch vehicle

AEM utilization 
Capabilities  

952,1580
1613-1616

Cost  1617, 1618, 1620
Description/chart   1321.1322,1340, 1611, 1612
DOD/NASA cooperation 1321, 1613
Great Britain/U.S. cooperation 1619
History  1326,1327. 1611-1614
Launch schedule 1619
LTV Aerospace Corp./NASA cooperation:

Launch support services 1327
Management 1670
Program review 1326, 1327
Reimbursable launches/cost/table 1620
Utilization  1614, 1615

Scramiet (alpine)  4521
Screwworm Eradicstion Program  735.737.738
Scripns Institute of Oceanography 937,941
Sea of Tranouilitv :

Apollo 11 landing site 2733
Sea Use Council 1522
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Search and rescue programs: Page

DOD/DOT/NASA cooperation  1026
SEASAT (Specialized Experimental Applications Satellite) :

AAFE support  858, 881
Applications  501-503, 507-509, 511, 512
Capabilities   1521-1523
Cost benefit studies  573, 1120, 1121
Cost estimate  1522
Funding, fiscal year 1975  4058
NRL/NASA cooperation

Military benefits study  506
Objectives   499, 500
Preliminary Economic Assessment/charts  499-545
Users   1522, 1523

SEASAT—A:
Accomplishments  1061, 1062
Agena launch vehicle use  625
Applications   948, 950, 972
Battelle Memorial Institute/Econ. Inc./Ocean Data Sys-
tems/Ocean Routes, Inc./NASA cooperation:
Economic benefits study  1061

Benefits/table   652, 653, 1060
Budget adherence  4058
Capabilities  3595, 3596
Cost estimate  654
DOD/NASA cooperation:

Development  3595
EREP sensor use  803
Future plans  1063
Geodesy/oceanography applications  3871
GEOS—C applications    1049
Instrumentation:

Imaging radar/illustration  972, 1054, 1057, 1058
Microwave scatterometer/illustration  1057. 1058
Radar altimeter/illustration  1057, 1058
Scanning Multichannel Microwave Radiometer  972
Sensors/illustration   649, 652
Visable infrared scanning radiometer  1058

Launch date  654
LMSC program plans  648-654
Objectives   250, 251, 1052. 1055, 1056
Oceanographic applications    3961
Orbital configuration/illustration  1059
Scholastic cooperation   1061
User arrencies/chart  250,251.649

SEASAT—B   972,973
"SEASAT Preliminary Economic Assessment", text  499-545
SEA SAT Users Committee  1522
SEASAT Users Working Group, DOD/NA SA  500.

1121, 1124, 1522. 3394
SCR (See Selective Chopper Radiometer)
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SEI3 (Systems Engineering Building) (See Langley Research
Center)

SEC Orthicon (Camera tube) : Page

Applications   1441
Capabilities   1440, 1441
Development   1440, 1449
KPNO/NASA cooperation  1441
Rhode Island University/NASA cooperation  1441
Princeton University/Westinghouse/NASA cooperation  1440

Second Mobile Launcher  4090
Secondary Electron Conduction (See SEC Orthicon)
Sedlazek,Martin :

General testimony:
Applications program, OA:

Budget estimate  575
Segment Arrival Storage Area (SAS) (See Solid Rocket

Booster Processing Facilities)
Selective Chopper Radiometer, (SCR)  888
Self-Contained Atmospheric Protective Ensemble (SCAPE)   4076
SEM (See Scanning Electron Microscope)
Sensor technology  707-709,

881. 1439-1441, 3866, 3867, 3898, 3899, 3919, 3929, 3930, 3944, 3945
SEOS (See Synchronous Earth Observatory Satellite)
SEP (See Solar electric propulsion system)
SEPS (Solar electric propulsion stage) (See Solar electric

propulsion system)
SERT (See Space Electric Rocket Tests)
SESAME (See Severe Environmental Storms and Mesoscale
Experiment)

Severe Environmental Storms and Mesoscale Experiment
(SESAME)   931, 932

Severe Storm Research Program:
Budget request fiscal year 1976  576. 577

Shale  1755
Shark River, Fla  552
Sharp, Dr. Joseph:

General testimony:
Space biology and medicine:

U.S.S.R. cooperation  616-618
Shell Oil Co  3815
Shinnick, William A.:

General testimony:
Industrial applications centers:

Significance   3467, 3486
Prepared statement  3459-3462

Industrial Applications Centers  3459-3462
Operations   8459-3462

Shipping industry  501, 503, 511, 512
Shock and Vibration Information Center (SVIC) :

DOD/NASA cooperation  2919
NRL management  3919

•



4

247

Short-haul. technology,. OAST (flee ,.also Advanced . Medium
STOL Transport,. Quiet, Propulsive Lift Technology pro-
gram, Rotor Systems Resegirch - Aircraft, Tilt Rotor Re-

. search .Aircraft) : Page
Air transport technology  i ' . 4579, 4592, 4593

. _ 4763CARD . recommendation , , . ..
Foreign competition  '  . 458,0„'4593
Scope  ,  4181, 418,.4196,4O8

• Status * • . 4181;4609
Short-haul transport technology, OAST: '

Medium density transport  4480. 44H. -1515
Objectives   4462
Scope   4Th)
Short-haul transportation system components  4465, 4467
Significance  4463, 4464, 4467
System requirements . - 

Short Take off • and Landing aircraft (See Advanced Medium
STOL Transport; STOL aircraft)

Shranio, Dan: 

446i)

General testimony: •
Advanced technology: ,

Mar energy for hydrogen production  1755
ATS/CTS :

Comparison/duplication of effort 1738
Communications technology:

• Commercial market, satellites  1746
Cost/benefit • studies  - 1777 1778
Frequency saturation  ' 1775
High-powered broadcast satellites  1776, 1777
LeRC role  17741778
Transmitter Experiment Package (TEP)   1775, 1776

Disaster Warning Satellite System': .
• • Background/description/uses/costs   1778-1783

Significance/industry role  -   1782-1783
Space research and technology:

User follow-on  1734-1745
Television channel growth:

UHF/VIIF• •  • 1775
- Information requested by:

Mosher, Hon. Charles A.:
Disaster Warning .Satellite System 178382

Winn. Hon. Larry. Jr.: 
17

Disiiter Warning Satellite System 

1779-

-Shuttle (See Space shuttle..0MSF)
' Shuttle Approach and Landing Test Program .(See -Sptke •
: shuttle')
Shuttle Avionics Integration Laboratory (SAIL) ((' e also
Lyndon B. Johnson Space Center)  

0 2352-2355
Shuttle Avionics Test System  2355. 2357
Shiittle Carrier Aircraft Mating Facility (See Air Force Plant-
' No. .42; Flight Research Center) 

,

Shuttle' Experiment Definition Program  0 1108
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Page
Shuttle Interface Simulator (SIS)  2731, 2732, 2734, 2735, 2737
Shuttle Mission Simulator (SMS) (See Space shuttle)
Shuttle- Orbiter (See Orbiter)
Shuttle Payload Requirements and Analysis Group (SPRAG) _ 2637
Shuttle procedures simulator (See Space shuttle)
Shuttle Projects Office (See George C. Marshall Space Flight

Center)
Shuttle Transportation System Program  2116
SI&EC (See Space Information and Education Center)
Sikorsky, Division of United Aircraft Corp  4728, 4729
Simulation (See Flight simulation technology)
Simulators   2731, 2732,2734-2740
Singer Corp  2343, 2346, 2347
Sioux Falls. S. Dak  489, 3400
SIS (See Shuttle Interface Simulator)
SITE (See Satellite Instructional Television Experiment)
Skylab medical experiment program:

Experiments/results   2910-2917
Purpose   2910
Symposium/JSC  -  2910

Skylab program, OSMF (see also Earth Resources Experiment
Package) :
Apollo contributions  1820, 1821
ASTP utilization  1945
Astronauts   611, 612
Biomedical research  2933-2946
Conservation applications    440
EOD AP applications  248,249
EREP investigations  2847, 2848
Experiments:

Earth resources  3160
Medical experiments  2012-2014, 2033-2039, 2910-2917

Flight hardware status    1814
Instrumentation   248, 249
KSC support  2444
Martin Marietta Corp./NASA cooperation  171
McDonnell Douglas Corp./NASA cooperation  170
MEDICS utilization  • 3870
MSFC personnel reassignment  2499
Nascom support  . 3389
Navy/NASA cooperation  806
Occupational Medicine and Environmental Health Pro-
gram   2063, 2064

Pollution monitoring  3866
Radar altimeter utilization  1071-1073
RADSCAT applications  869
Recovery operations  191
Saturn TV utilization    2486
Saturn V utilization  2486
Shuttle applications _  2946
Solar research  1154-1156, 1200
Space processing experiments    1078-1100
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Skylab program, OSMF (see also Earth Resources

Experiment Packages—Continued 
Page

,
Support services contract  170,171

Technology transfer  2947,2949,3800,3809

Tracking Station support  3427

Skynet :
Great Britain/United States cooperation:

Launch services 55

Skynet-IIA   
214327 

Sky-net-IIB  
1330

Slidell Computer Complex (SCC), Slidell, La 2497,2498

Slidell Computer Facility. La  2089,3809

SLS (Sce Spacelab Simulator)
SMAB (Solid Motor Assembly Building) (See John F. Ken-

nedy Space Center)
Small Astronomy Satellite (See 'Explorer 42; SAS-C)

Smith. Delbert 1).:
Prepared statement  263-348

Agricultural impact, satellite meteorology  314-333

Horticultural crops  314-323

Lettuce growing  323-325

Pea growing/processing  325-327

Sweet corn production  327-333

Case studies, satellite meteorology  303-348

Agricultural impact  314-333

Commercial activities impact  333-348

Natural resources utilization impact  303-313

Commercial activities impact, satellite
meteorology  •  333-348

Common carrier trucking  346-348

Highway construction  336-343

Reduced operating costs  -  333-335

Residential home construction  343-345

General findings, satellite meteorology  297-348

Case studies  303-348

Key information flow  301-303

Weather sensitive parameters  297-300

"Multidisciplinary Studies of the Social. Economic
and Political Impact Resulting from Recent Ad-
vances in Satellite Meteorology"  263-348

Approach/objectives/user requirements  279-283

General findings  297-348

Introduction/seminars/research design/case
studies   284-296

Natural resources utilization  303-313

Outdoor recreation  309-311

Recreation industry  311-313

Water resources  303-309

Smith, James:
General testimony:

Malpractice suits:
Paramedics   665,666
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Smith, James—Continued
- General testimony—Continued.

Starpahc :
Explanation/relocation/two-way Page

Communication  661-670
Smithsonian Astrophysical Observatory (SAO)  1049
Smithsonian institution, Washington, D C  17'9, 180
SMM (See Solar Maximum Mission)
SMMR (See Scanning Multichannel Microwave Radiometer;.
Scanning Multifrequency Microwave Radiometer; Scanning
Multispectral Microwave Radiometer)

Smog Chamber:
LMSC development/chart  633

SMS (Shuttle Mission. Simulator) (See Space shuttle
SMS (Synchronous Meteorological Satellite) :

Capabilities  699
Data collection station  1024
ETR support  2455
GATE applications  893
Hurricane tracking  106
Ice mapping use  561
NOA A/NASA cooperation  349
Radar imagery transmission  809

SMS-A:
NOAA/NASA cooperation  1328, 1329
Applications     908-925
Capabilities/achievements   239, 699, 895, 897, 3959
Communications applications  3964
NOAA/NASA cooperation  3344, 3346
NWS/NASA cooperation  699
OTDA support  3419
STDN support  3335, 3344, 3346
VISSR utilization  893, 894

Smylie, Robert E.:
General testimony:

Charge couple device (CCD):
Costs
Operation/King Radioutilization 

Space 
utilizaton

Space research and technologyprogram, OAST:
Advanced nuclear research stattis,  3298, 3299
Budget request adequacy-   3310
Heat shields  3306, 3307
Helium neon laser 3002, 3303
Overview/project selection  3301, 3309
Propulsion technology  3307, 3310, 3311
Space exploitation/CCD  3307, 3308
Space shuttle efforts___  3303-3305, 3303-3305, 3309, 3311
Space tug __  3306
Technology, R. & D    3301-3303
Unappropriated priority projects/Health Com-

mittee report .,._ 3310
Prepared statement  3184-3201

Space research and technology program, OAST  3184-3201

3308
3308
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Smylie, Robert E.-Continued
Prepared statement-Continued

Space research and technology program, OAST-
Continued rage

Emphasis, fiscal year 1976  3184, 3185
Earth orbital transportation systems  3191-3196
Future mission capabilities  3188-3190
Planning activities  3186, 3187
Space exploitation  3198-3200
Space exploration  3196-3198

Snow. William:
General testimony:

SEASAT-A :
Contract competition  648

)FI ( Spray-on Foam Insulation) (See Space shuttle)
Software Development Laboratory (See Lyndon B. Johnson
Space Center)

Solar array:
Applications  1787
Design improvements    1784, 1785
ERDA/NASA cooperation  3100, 3107, 3108, 3167
Manufacturing cost reduction  3265, 3266
Research   1571, 3152, 3876, 3888
TRW/NASA cooperation  1785

Solar cell (See Solar array)
Solar Collector Test Bed  3877
Solar Electric Propulsion (SEP) system:

Capabilities   1757, 3238-3241
Development status  3239, 3241
Feasibility   4052

Solar Electric Propulsion Stage (SEPS) (See Solar Electric
Propulsion system)

"Solar Energy for Earth: An ALkA Assessment"  3614
Solar energy research:

Auroras   1159, 1160
Commercial applications  3438, 3439, 3451
Earth-based power conversion  2159, 3875, 3876
Economic/social benefits  122, 123
Electrodynamic Explorer  1160, 1161, 1205
ERDA/HUD/NASA cooperation:

Solar Heating and Cooling Demonstration pro-
gram     3099, 3106

ERDA/NASA cooperation:
Solar cell array   3100, 3107, 3108

Heating/cooling technology  115,
2716-2722, 3165, 3614, 3876, 3877

HUD/NASA cooperation:
Solar heating and cooling units  3148

Hydrogen fuel  1754, 1755
ISEE applications - 1173, 1174
LaRC role  4069, 4070
Materials science contribution  2716, 2720
Microwave transmission/reception  3876
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Development plan
Objectives
Ozone studies 
Solar flare studies

Law 93-409)
Solar Heating. and Cooling Demonstration Program:

ERDA/HUD/NASA cooperrition
Solar heating and cooling of buildings
Solar Maximum Mission (SMM) :

ATM applications 

Solar energy research—Continued Page

MSFC support activities  2189
NSF/NASA cooperation  1771, 3118, 3864, 3874-3876
Ocean thermal energy conversion systems  3169-3170
OSO I applications  1156, 1157, 1181, 1182
Photovoltaic power  3615
"Program Plan-Solar Heating and Cooling Demonstration
Program"   2723-2725

Radio wave emission studies  1159, 1204

Skylab program:
ATM applications  1154-1156, 1200

Solar flares (sunspots)  1151,
1153, 1154, 1199, 1172-1174, 1215, 1413-1416

Solar Heating and Cooling Demonstration Act of
1974 0722, 2723

Solar heating and cooling of buildings  3144-3150

Solar ray technology  627-629

Solar Research, Development and Demonstration Act
of 1974 ' 2723

Solar-terrestial relationship  1150-1163, 1197-1207

Solar wind  1152, 1577, 1158-1161, 1203,-1205, 3616

Space-based power stations  3614-3616, 3875

Spacecraft power systems  3264-3266

Solar Heating and Cooling Demonstration Act of 1974 (Public
3099. 3106, 3148

  :1099, 3106
  3144-3150

1414

Capabilities/description   1413-1428
  689, 1418-1422
  690, 1138, 1157. 1158, 1202. 1413-1417

1173
1172-1174. 1215

Solar Research, Development and Demonstration Act of

1974   2722. 2723

Solid Motor Assembly Building (SMAB) (See John F. Kennedy

Snace Center)
Solid Rocket Booster (SRB) (See SPace shuttle)

Solid Rocket Booster Processing Facilities (See John F. K
ennedy

Snarl. Center)
Solid Rocket Motor (SRM) (See Space shuttle)

Solid rocket propulsion system  3238, 3242, 3243

Solid-state data storage  3254-3256

Sonicboom  1.857,4525

Sonic Boom Panel  1931

Sound Absorbing Material ( See Nacelle treatment program)

Sounding rockets (Ree alio Weather and climate program) :

Heat nipe, testing  3287

Investigations   1163. 1164. 1166, 1167. 1212, 3893

STACP processing experiments development 1109-1116
West Germany/United States cooperation:

Payload proposals  1164
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South Africa (See Johannesburg, S. Africa tracking station) Page
South America  248
South Bend, Indiana  3819
South Carolina  3801
South Dakota  489, 742, 744, 745, 3757
South Florida Regional Planning Commission  754
Southern Bell, Greensboro, N.0  43
Southern California Edison Co  1526, 3795
Southern California Gas Co  1526
Southern Illinois University  3819
Southwest Research Institute, San Antonio, Tex.:

Cooperation with NASA:
Biomedical Applications Team  3443, 3471, 3930, 3945

Soviet Academy of Sciences  1105
Soviet Union (See U.S.S.R.)
Soyuz spacecraft (see also Apollo-Soyuz Test Project) : •

Description   1959-1965, 1986-4989
Development status - 1945, 1947,1948
Safety analysis  1966-1968

Soyuz 16  1959, 1966, 1990
Space Act of 1958  3704-3717,4101
Space and Missiles Systems Organization (SAMSO)  1733,

1802, 1807, 1936, 2168, 2291, 2292, 2704, 2708, 3594
Space and Nuclear Research and Technology program,
OAST  -  3172 3637

Space Applications Board (NAE) 
Space applications program, OA:

Budget request, fiscal year 1976 
Flight schedules - 3634
Funding, fiscal year 1975    3634

• Purpose  , 3634
Systems utilization  572

' Unobligated funds  597, 580
"Space Benefits" (text)  3777-3858
Space biomedical research program  3932, 3933, 3947, 3948
Space Electric Rocket Tests (SERT) _,  1758
Space exploitation program, OAST:

Objectives   3264
Spacecraft technology  3238-3256,3264-3274, 3276

Space exploration program, OAST:
Goals     3237
Materials Research  3245, 3247, 3262, 3263
Payload technology  •3256-3264, 3275-3287
Thermionic power conversion • 3256-3264, 3275-3287

Space information and Education Center (SI&EC)  3247
Space laboratory (See Spacelab)  4006
Space Life Sciences Program, OMSF :

Advanced research and technology  1810. 1811, 2134
Bioinstrumentation  2021, 2044, 2046-2048
Biomedical experiments  2010, 2011. 2020, 2021, 2031-2039
Budget request, fiscal year 1976  2009. 2134
Life sunport systems  • 2017-2019, 2041-2045
NAS/NASA cooperation  2024
Objectives   2009

573, 574, 1119, 1120

237, 238, 3634
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Space Life Sciences Program, OMSF-Continued rage
Protective equipment/budget considerations  2024,2025
Review  1809-1811, 2030, 2031
Significance  2029,2064
S.R. & T./ERDA contract  191
Technology- application efforts  2022, 2023, 2025, 2026

Space Nuclear Propulsion Office  3814, 3820
Space Power Facility (SPF) , Plum Brook Station  4004
Space processing (see also Apollo-Soyuz Test Project; Materi-

als research; Space processing applications program) :
AAFE experiments  874
Applications studies  1124-1126
.1 STP applications  1100-1107, 1976-1979, 2521, 2528
A I FC support  2674, 2676
Payloads   2674, 2676-2680
Proceedings of the, Third Space Processing Symposium__. 1078
Sounding rocket experiments development  1109-1116
Third Space Processing Symposium  1078

Space processing applications program, OA (see also Space
processing) :
Accomplishments   1076-1079
Applications  567,569
Applications Systems Analysis report  1124-1126
ASTP experiments  567, 1101-1107.
Cost effectiveness requirements  971, 975
Description/development status  974-977, 1113-1116
Equipment design  976, 977
Experiments   567, 975, 1076, 1079-1099, 1109-1113
Materials research:

Crystal growth  567, 569, 1100, 2678, 2680
Electrophoresis   569
Metallurgy   2676, 2678, 2680

Rocket Experiment Project  1076, 1109-1113
Rockwell International Corp./NASA cooperation:

Crystal growth experiment  1100
Glass technology 1113

Skylab applications 1078-1100, 2678, 2680
STS applications  975, 1108, 1109

Space Processing Sounding Rocket Missions  1109-1116
Space program - • is,

,
17, 129, 130, 3203-3215, 3607-3611, 3613, 3709-3719,
3748-3750, 37523766

Space research and technology program, OAST:
Activities review  3184-3188, 3301-3311
Advanced propulsidn systeinS. development  3304, 3309, 3310
Automated space operations research  3189, 3192, 3216-3218
Budget request justification, 'fiscal year 1976  3295, 3296

- Charge coupled device (CCD) development/applications__ 3307,
3308

Earth orbital transportation technology  3192-3196
.Future mission capabilities technology  3188-3190
Laser energy conversion/transmission  3302, 3303, 3309

A
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Space research and technology program, OAST-Continued ?age
Materials research  3188, 3189, 3303, 3306, 3307
Objectives   3202,3203, 3301, 3306, 3307, 3309
Space exploitation technology  3198-3200
Space exploration technology  3196-3198
Space shuttle activities  3304, 3307
Space shuttle budget request, fiscal year 1976  3310, 3311
Space technology applications research  3298, 3299
Space tug development  3195, 3304, 3306

Space science and applications technology:
Environmental effects research 2927-2932
Life sciences payload program, JSC 2946, 2947
Lunar science 2920-2925
Mobile Biological Isolation System (MBIS) '2949-2953
Skylab biomedical studies:

Blood research 2938-2940
Caloric requirements/mineral fluid balance 2933-2935
Exercise capacity 2938, 2941, 2942
Review/significance  4946
Sleep  2935-2937
Time/motion  2938, 2943
Vestibular system 4943-4946

Space physics 2925-2927
Telecare  2947

Space Science and Engineering Center (See Wisconsin, Uni-
versity of)

Space Science Board ( SSB) , NAS__ 1177, 1432, 1433, 1441, 1447, 1931
Space shuttle, OMSF (see also Orbiter; Reusable Surface In-

sulation system; Shuttle Transportation System Program;
Space tug; Spacelab) :
Advanced development activities  2107, 2108, 2162, 2873
Aerodynamic Test Range support  3385
AF/NASA cooperation:

IUS     1805, 1806, 1826, 4056
Support activities    1866,

1867, 2453, 3502, 3503, 3541, 3542, 3602, 3603, 4053-4057,
4072, 4081

Air Force Plant No. 42 support 
Approach and landing test facilities management 
Appropriations and budget:

Budget breakdown 
Budget cut impact, fiscal year 1976 

1863,2461
1929

3603
1824,

2007,3680,4034,4035
Budget increase impact 2512
Budget request, fiscal year 1976 

1822-1824, 2137, 2442,2874, 3296,3297,3603,4041,
1546,
4042

Budget request justification 1778,1779,1796,  3541.
Budget requirements, fiscal year 1976 1838

ATM applications study 1461,1469
Avionics system 1844,1915,2129,4083
Benefits  1822,2008
Boeing 747 aircraft applications 1845

5-77T--75 17
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s ce shuttle, OMSF-Contintued
Canada/United States cooperation: Page

Remote manipulator system  2008
Capabilities  960-964, 2531, 2532
"Cargo to Shuttle Interface Data Book"  2697
Checkout control and monitoring system (CCMS)  2451
Components   2531
Construction of facilities:

Budget request  3494, 3500, 3513, 3517, 3523, 4061, 4071
Facilities, fiscal year 1975 and prior  3519-3521
Facility projects  1853,

1854, 1900, 1928, 1929, 2593, 2594, 3500-3503, 3505, 3506,
3511, 3512, 3519-3522, 4061, 4071, 4072, 4075, 4076,
4078-4081, 4090

Contracting and procurement:
Contract distribution  2262
Contractor selection  1797, 1798, 1830, 1869
Contractors   2871, 3611
External Tank (ET)  171,

1539-1546, 1797, 1800, 1852, 1853, 1899, 1926-1928, 2331,
2340, 2533, 2575, 2577, 2580, 2587, 2589-2593, 2752,2756,
2809-2814, 2871, 4008

Launch Processing System (LPS)  4044
Main engine (SSME)  170,

1747, 1797, 1800, 1847, 1848, 1889-1892, 1918, 1919, 2533,
2553, 2555, 4043

Software   1905
Solid Rocket Booster (SRB) 2536, 2563, 2567, 2568, 2571
Solid Rocket Motor (SRM)  1797,

1800, 1850, 1851, 1896, 1897, 1924, 2569, 2964-3096, 4084
Support activity  2544, 2548, 2557, 2559
Systems intergration  170, 4041
Thermal Protection System (TPS)  655

Cost factors:
Cost effectiveness 
Estimates  
Fuel cell technology
Increases  
Inflation impact 
On-orbit servicing 
Status 

Critical Design Review (CDR)
Current status 

4053, 4055
1907,2571, 2573, 3524, 3525, 3679, 4037

  2107, 2108, 2131
2809-2814,4087

1822-1824
713, 714

4037, 4038
  2556
2864, 2865, 2868, 2869

Defense Contract Administration Service support  1846
Description/benefits   1831, 1832, 1906
Design   1839, 1840, 1876, 1907, 1908, 2773, 2775
Design, Development, Test and Engineering (D.D.T. & E.)

2569, 3602, 3603, 4056
Development status:

Review  1829-1831, 1867, 1904, 1936, 1937, 1995
Display   3611

4
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DOD/NASA cooperation  1801,

1802, 1824, 1866, 1867, 1935-1937, 4051, 4053, 4056, 4072
DTMO support  2832, 2834
Edwards AFB role  4044
Engineering co-op program  2511
Environmental effects  1851-1861,

1929-1933, 2927-2932, 4038, 4041
Equipment standardization  1807, 1808
ERSP utilization considerations  811
ESRO/U.S. cooperation  2210
ETR support  4053
External Tank (ET) :

Configuration/chart   1541,
1542, 2773, 2774, 2778-2780, 2782, 2'791-2808

Contracts   171, 1539-1546,
1797, 1800, 1852, 1853, 1899, 1926-1928, 2331, 2340,2533,
2575, 2577, 2580, 2587, 2589-2593, 2752, 2756, 2809-2814,
2871, 4008

Cost evaluation  2587, 2589, 2809-2814, 4043
Description   1851, 1852, 1898
Design  2587, 2588
Development status  • 1542,

1543, 2575-2595, 2759, 2776, 2784, 2787-2791, 3520, 4040,
4042, 4044

Facilities construction  2593, 2594
MAF development  1539, 1540, 1852, 1853, 1927, 1928
Preliminary Design Review (PDR)  2283
Solid Rocket Booster (SRB)  2533
Spray-on Foam Insulation (SOFI)  1852, 1926
Support contractor activity  2767-2773
Systems tests  1853,

1864, 2281-2284, 2536, 2539, 2544, 2546, 2548, 2752, 2755,
2757, 4042

Thermal Protection System (TPS)  2281.
Facility projects:

Avionics Integration Laboratory, JSC  1845,
1847, 1915, 2129, 42014331

Contractor operation factors 
ET development  2533-2535
IUS   1824
Launch facilities conversion, KSC____ 1853, 1854, 1900, 1928
Launch processing system, KSC  1854, 1855
Life sciences payload program  2946-2948
Main engine (SSME)  2533, 2535
Michoucl Assembly Facility (MAF) _  1539,

1540, 1543, 1852, 1853, 1926-1928, 2762,2763, 2765, 2766
MSFC  1853, 1922-1924, 4080
NS TL   1848,

1853, 1858, 1863, 1922, 1927, 1928, 1934, 2386, 2598
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Plans   2597-2609
Radiant Heating Test Facility  2129
Software Development Laboratory, JSC  1915
SRB development  1922-4924,

2533, 2535, 2536, 4074.-4076, 4084, 4085, 4090
SRM development  4075, 4076, 4084, 4085
Thermal Protection System  2129, 4083
Vibration and Acoustic Test Facility, JSC  4083, 4084

First Captive Flight (FCF )  2872
First Manned Orbital Flight (FMOF ) 2872, 4037
FRC support  1855, 2450, 2461,3296, 3356
Fuel cell technology  2129-2132
Funding:

Air Force contribution  4057
Budget cut impact, fiscal year 1975  4034, 4035
Launch capability  1824
Requirements, fiscal year 1972-1975  2874, 4072
Vandenberg facility  1935, 1936

Future plans/significance  1821, 1822
Goddard Workshop, 1972  4045
Hardware status  1736, 1844, 1845, 1853
Industrial cooperation  1905, 1924
Interim Upper Stage (IUS) :

AF/NASA cooperation  1753,
1805, 1826, 2166-2168, 2171, 2291 2702, 2704

AF studies  4056
Cost estimates  3601, 4055
Development status  4052
DOD/NASA. cooperation  3601, 4051
Funding  1824, 2172, 3598, 3601, 4051, 4054
"IUS Payload Requirements Document"  2697
Mission profile 
MSFC management 
Purpose  
SAMSO support activities

JSC support activities

2702, 2703, 2706
2704

2702, 2703
2291, 2292, 2704
  1844,

1845, 1866, 1867, 2110, 2536, 2844, 2848, 2866, 2867,
2946-2948, 2956

Justification   3540
KSC support activities  1832,

1853-1855, 1871, 1900, 1928-1931, 2449-2453, 2459-
2466, 4072

LaRC support  1640, 1641, 1637-1653, 1670
Launch capabilities  626, 1800, 1801, 1824
Launch processing system (LPS)  2450, 4044
Launch schedule  3668
"Lead center" management concept  2119, 2125
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Long Duration Exposure Facility (LDEF)  1648,
1649, 1670, 3288, 3289, 3291, 3400

LST deployment  636, 646, 647, 1572
MAF support  1852, 1853, 1927, 1928, 2533, 4085
Main engine (SSME) ;

Contract  170,
1747, 1797, 1800, 1847, 1848, 1889-1892, 1918, 1919,
2533, 2553, 2555, 4043

Controller and actuator  1847,
1848, 1889, 1892, 1912, 1918, 2278, 2281, 2533

Costs  4043
Description   1847,

1888, 1892, 1916, 1918, 1919, 2377-2384, 2533, 2549, 2551
Development status  1849,

1918-1922, 2250, 2549, 2550, 2557, 2559, 3519, 4043
Funding requirements  2428-2430
Hardware .A847, 1848, 1889-1892, 1912, 1918, 2433, 2435-2438
High pressure systems utilization  3301
Manpower status  2432
NSTL testing  1863
Plans   2559
Subcontractors   1847, 1848
Support contractor activity  1918, 1919
Systems tests  1848,

1849, 1853, 1863, 1919, 1922, 1927, 1928, 2402-2426, 2435-
2438, 2536, 2544, 2546, 2554, 2556, 2597, 2598

Turbopump  1848, 1891, 2433
Welding  2278

Main Propulsion Test Article  1853, 2544, 2546, 2556
Management concept  1867
Mated Vertical Ground Vibration Test (MVGVT)  2544
Mission planning and payloads integration/charts  2694

2695, 4045, 4046
Mission profile  1832-1834, 1870, 1871, 4045
MSFC support activities  1850,

1853, 1862, 1922-1924, 1927, 1928, 2119, 2488, 2515,
2533-2536, 2539, 2554-2558, 4045, 4080, 4084

NSTL support activities  1848,
1853, 1863, 1927, 1928, 1934, 2541, 2546, 4043

OAST funding  3304, 3310, 4040
Orbital Maneuvering System (OMS)  1841,

1846 1909 2334 2338-2340 4041
OTDA funding  4040
Passenger selection criteria  607-616
Payloads:

Advanced Technology Laboratory (ATL) __ 1649-1652, 3291
Applications program utilization  960-962
Capabilities   1835, 1873
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Payloads-Continued. rage

Definition studies  978
Development status  570, 571, 976
DOD/NASA cooperation  4053
Long Duration Exposure Facility (LDEF )  1648,

1649, 1670,3288, 3289, 3291, 3400
Life sciences payload program  2946-2948
Plans   1645-1647
SMM   1419-1422
Space technology payload program  3307

Payload Integration and Mission Analysis  1806-1808
Personnel   1798, 1835, 1836, 2255-2257, 2260, 3296
Preliminary Design Review (PDR)  2450, 2561, 2563
Program management structure/chart  2866-2868
Program Requirements Control Board  1834
Program review  2728, 4040
R. & D. funding  4072
Rack mounted computer (BT-1)  2557
Reaction Control System (RCS)  2340
Remote manipulator system  2008, 3300
RIC, Space Division participation  2250,2275-2294
RL-10 engine status  1736
S.R. & T./ERDA contracting  191
Safety   126, 127, 2134,2137, 2140
Santa Susana facility support  4043, 4072
Saturn V applications  2533
Scheduling adjustments/projections  2275, 4044
Shuttle Approach and Landing Test Program    4056
Shuttle/Carrier Aircraft Mating Facilities  4061, 4080, 4081
Shuttle Mission Simulator  4041,4081, 4082
Shuttle Payload Requirements and Analysis Group
(SPRAG)   2637

Shuttle Procedures Simulator  4041
Shuttle Requirements Review  2563, 2564
Skylab applications  2946
Software development  1844, 1845
Solar Maximum Mission (SMM)  1419-1422
Solid Rocket Booster (SRB) :

Applications   2533, 2548
Component Manufacturing and Assembly Facilities__ 4084,

4085
Contractor selection/status 1850, 1894,1895,2536
Contracts  2536,2563,2567,2568,2571
Cost estimate 4042
Description  1849,1922-1924,2451,2452
Design  2564, 2567,2568,2571
Development status 2561-2573,4040,4042
Facilities construction 3502,3503, 3511,3512,3544
Facility projects 4074-4076,4084,4085,4090
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Solid Rocket Booster ( SRI3) -Continued ?age

Hydraulic Power Unit  2567, 2569
MAF support activity  4085
MSFC support activities  1850 2514, 4042
Preliminary Design Review (PDR)  2561, 2563
Structual testing  2539
Thrust Vector Control (TVC) System  2567, 2569

Solid Rocket Motor ( SRM) :
Cal Doran/Laddish Corp./Rohr Corp./Thiokol Corp./
NASA:
Heat treating test  2564, 2569

Contracts  1797, 1800, 1850, 1851, 1896, 1897, 1924,
2569, 2964-3096, 4084

Design changes  1839, 1908
Development status  1851, 1924, 4042
Facilities construction  4035, 4075, 4076
Facility projects  4084, 4085
Ground test firings  2563
Preliminary Design Review (PDR)  2564-2566
Propellant/cost estimate  4043
Support contractor activity  1850, 1851, 1896, 1897,

1924, 2564
Thiokol Corp./NASA cooperation  2571, 2599

Space Transporation Systems applications  4045
Space Transportation Systems Committee  1802
Spacelab applications  3611
Special requirements review  1840
Spray-on Foam Insulation (SOFT)  1852, 1926
STDN support  3356, 3358
Support activities  1637, 1845, 1846, 1905, 2269-2274
System weight reduction  1839, 1840
Systems Integration:

External Tank contract  2810
Integrated Vehicle/capabilities  2275,2277,2278
Schedule adjustments  2275

Systems tests:
Aerodynamics testing  1638, 1639, 1644, 1645, 3222
Approach and Landing tests (ALT)  1934,

2450, 2461, 2872, 2873
Avionics system  1844, 4083
Design Verification Testing  2553
Electronics   2129, 2134-2136
External Tank (ET)  185a,

1864, 2281-2284, 2536, 2539, 2544, 2546, 2548, 2752,
2755, 2757, 4042

Ground test program  1861-1864, 1901, 1933, 1934
Main engine ( SSME)  1848,

1849, 1853, 1863, 1919, 1922, 1927. 1928, 2402-2426,2435-
2438, 2536, 2544, 2546, 2554, 2556, 2597 2598
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Main Propulsion Test Article  1853,
1934, 2539, 2544, 2546, 2556

Manned Orbital flight tests  1934, 1935
Mated Vertical Ground Vibration Test (MVGVT) __ 2539,

2544, 2547, 2548
Memory margin system test  2557
OMS engine  1846
Shuttle Systems Analysis and Test, JSC 2536
Simulators  2731, 2732, 2734, 2735, 2737
Static structural testing  1863, 1864, 2544
Thermal Protection System (TPS)  1843
Vibro-acoustic testing  1860
Vibration testing/chart  4080, 4083, 4084
Wind tunnel testing  1639, 1862, 4042

TDRSS support  3422,3429, 3430, 4056
Technology applications  3219-3225
Test facilities  2870
Thermal Protection System (TPS ) :

Contract   655
Development status  1845, 2582, 2583, 4040
External Tank applications  2281
Facility projects 1640, 1641, 1644,2127, 2129, 2130, 4083

LMSC support  654, 655, 657-659
Materials research and development  1912-

1914, 1916, 1917, 2755,2781,2783,2802
MSFC participation 2576,2577
RSI tile system 1640-1644
Silica tiles applications  1842,1843, 1885,1886
Test facility 4151

Titan III motor comparison 2536
Titan III utilization 2451,2452
Training aircraft 1995
Vandenberg AFB support 1832, 1866,1871
Waste disposal technology 2041,2042
Water treatment research 2041, 2043, 2044
Woods Hole Summer Study of 1973 4045
WSTF support 1846
WTR support  4045,4053, 4055,4072
Zero-G Atmospheric Cloud Physics Laboratory 907,

2680-2683
Space shuttle main engine ( SSME) (See Space shuttle)
Space storable propulsion system  3238, 3240, 3241
Space Technoloay Applied to Rural Papago Advanced Health
Care ( STARPAHC) project:
Cost/program status  668
Future applications  668-670
HEW/IHS/NASA cooperation  21, 120, 661, 663, 665, 666,

668-670,2023
LMSC program review  632, 633, 661, 663-666, 668-670
Malpractice considerations  665,666

Space Technology Shuttle Payloads Program, OAST  3400, 3401
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Space Test Program (STP), DOD 
Space Transportation System (STS) (See also Space shuttle;
Space tug; Spacelab) :
Advanced mission studies program
Advanced technology 
AF/NASA cooperation 
Budget request, fiscal year 1976 
Capabilities/plans 
Definition studies 

• DOD/NASA cooperation 
Equipment standardization 
Mission models 
Orbital and ground operations 
Payload integration and mission analysis

Page

3596

  2159-2160
2162,2163, 3232-3235
1802, 1867, 3594, 4057

1999
1997-1999,4049

2160
1866, 1867, 2000, 2002, 2161

1807, 1808
2006, 2007
2003,2004
1806-1808,

1999-2003,2670, 2684, 2686-2699, 2728, 2925, 2959, 2960,
4045-4047

Propulsive Upper Stage  1805, 1806
Public opinion  2005
Shuttle technology  710, 713. 714. 2116, 3219-3225, 3228 4045
Space processing applications program utilization  975,

1108, 1109
Space tug technology  3226-3232

Space Transportation Systems Committee, AF/NASA  1802,
1866, 1936, 3594, 4072

Space tug:
Advanced mission studies program__ 2156,2160, 2161, 2167-2172
Capabilities   2167, 2168
Composite materials technology  1747-1752
Description/development plans  1805, 1806, 1825, 1826
Geosynchronous orbit possibilities  2160
IUS interrelationship  2169-2172
Mission profile  1747, 2703-2708
OAST technology development  3192-3196, 3226-3232, 3304
Propulsion subsystems  1747, 1748, 3306, 3320
Solar Energy Propulsion Stage (SEPS)  4052
STS utilization  2161

Space Ultra-reliable Modular Computer (SUMC)  2731
Spaceflight Tracking and Data Network, STDN, OTDA :

AE-3 support   3345-3347
ASTP support    3349-3353
ATS 6 support  •3342-3344
Contracting   172
Geographical configuration  3420, 3421
GEOS-C support  3353, 3354
GSFC management  714-720
•LAGEOS support  3355, 3556
Nimbus 4 support  1005
SMS 1 support  3344-3346
Space shuttle support  3356, 3358
Upcoming missions support  3349-3358
Viking project support  3420
Workload review/chart  3338-3349
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Spacelab (see al8o High Energy Astrophysical Spacelab
(HEAS) facility) : ?age

Advanced Technology Laboratory (ATL)  1649-1652, 3291
ASSESS  2188,2189, 2201, 2210
Capabilities   570, 571, 964, 965, 1998
Command and Data Management Subsystem
(CDMS)   2223, 2238

Communications program applications  964-967, 970
Concept Verification Testing (CVT)  2190,

2202-2204, 2244, 2245, 2728-2742
Contractors     2198, 2208, 2216, 2234-2236, 4050
Cost estimates 1579
Critical Design Review (CDR)  2627
Data management  2245, 2246
Description   1803, 1826, 2176, 2178,2219-2229
Design   2289, 2619-2625, 2627, 2629
Development status  1463,'

1464, 2192-2195, 2206, 2236-2241, 2611-2617
ESRO development 
ESRO/ESTEC cooperation 
ESRO/NASA Spacelab Working Group
ESRO/U.S. cooperation:

Construction responsibilities 1803-1805,

2234, 2289
2289
2232

2179-2181,2184, 2187,2197-2200
Contractor selection 2683
Critical Design Review (CDR) 2627
Design compatability , 2210
Development orientation meetings 2616
Future plans 2230
International Agreement for Spacelab 2639
Joint Program Plan (JPP) 2639
Joint User Requirements Group 2210,2211, 2637
Large instrument pointing system 1453
Management relationships/chart 2644, 2645
Memorandum of Understanding 2639, 4049
Participation/development  2683, 4049
Payloads  1178, 1180,2231, 2232
Requirements  2216, 2217,2627, 2639

Experiments  ' 571, 1079, 1081,2178, 2179, 2947, 2948
Funding  1804
Implementation 4049
Instrumentation   967, 1178, 1218,2177, 2185,2289, 2291
Joint User Requirement Group (JURG) 2210,2211, 2637
Life sciences research 2039, 2040
MSFC support 

2488, 2503, 2627, 2629,2635-2644,
2183,

2671, 2672
OA responsibility 4050
OSS responsibility 4050
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AMPS ___ 1179, 1455, 1456, 1466,1576,1579, 2672,2674, 2675
Atmospheric and space physics 1454-1457
CORE  2015, 2016,2039, 2040
Eqnipment design 2185, 2186
High energy astrophysics 1457, 1458
Infrared astronomy 1458-1460, 1467
Orbiter dynamic loads 2289
Planning 

1184, 1185, 1452-1454,2231,2232, 2671,
1180,

2672, 4090
Solar physics 1461-1463 1469 1470
Space processing 2676-2679
Ultraviolet/visible astronomy 1460,1461, 1468

Plans 1178
1179, 1184, 1185,2243,2244, 2614,2646-2648

Preliminary Requirements Review 
2216,2217,2616,2617,

1178,
2641, 2647

Program Requirements Document 2639
Research advantages 1177, 1178
Science payload program 1451-1451
SEASAT-A applications 972
Shuttle Payload Requirements and Analysis Group
(SPRAG)   2637

Significance   1177
Space shuttle applications___ 570, 571, 1826, 1834, 2219, 2227, 3611
Spacelab Pallet Simulator (SPS) 2732, 2734, 2736, 2737
"Spacelab Payload Accommodation Handbook"  2641
Spacelab Payload Requirements Document  2697
Spacelab Simulator (SLS) 2731, 2732, 2734, 2736, 2737
Systems Requirements Document (SRD)  2639
Systems Requirements Review (SRR) 2641, 2644, 2647
TDRSS support  3422
Telescope utilization  2925
Users  2197, 2198, 2617-2619, 2625-2627
X-ray investigations  1457, 1458
Zero-Gravity Atmospheric Cloud Physics Laboratory_ 2680-2683

Spacelab Critical Design Review (CDR)  2627
Spacelab Pallet Simulator (SPS) 2732, 2734, 2736, 2737
"Spacelab Payload Accommodation Handbook"  2641
Spacelab Payload Requirements Document  2697
Spacelab Preliminary Requirements Review  1178,

2216, 2217, 2616, 2617, 2641, 2647
. Spacelab Science Payload Program 1451-1454
Spacelab Simulator (SLS ) /illus..  2731, 2732, 2734, 2736, 2737
Spacelab Systems Requirements Document (SRD)  2639
Spacelab Systems Requirements Review (SRR) 2641, 2644, 2647
Spacelab Working Group, ESRO/NASA  2232
Spain   1329, 1330, 1515, 3801, 3429

•
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Spar Aerospace Products, Inc.  992
Spatial Interferometer  1459
Specialized Experimental Applications Satellite (See
SEASAT)

Spectroheliograph solar physics experiment  191
Spectrometers (See also Backscatter Ultraviolet Spectrometer;
Gas Chromatography-Mass Spectrometer; Laser Absorption
Spectrometer) :
Contract activity  179

Speer, Dr. F. A.:
Prepared statement 2649-2667 -

HEAO project  2649-2667
Budget request, fiscal year 1976  2667
Milestones  2662-2664
Organizational structure  2667
Rationale/objectives  2651-2654
Satellite Operations/significance 2654-2662

Sperry Rand Corp  2087,2096
SPF (See Space Power Facility)
Spin technology  4668, 4669
SPRAG (See Shuttle Payload Requirements and Analysis
Group)

Spray-on Foam Insulation (SOFT) (See Space shuttle)
SPS (See Spacelab Pallet Simulator)
SR (See Scanning Radiometer)
SRB (Solid Rocket Booster) (See Space shuttle)
SRD (See Spacelab Systems Requirements Document)
SRI (See Stanford Research Institute)
SRM (Solid Rocket Motor) (See Space shuttle)
SRR (Systems Requirement Review) (See Spacelab)
SSB (See Space Science Board)
SSM (Support Systems Module) (See Large Space Telescope)
SSME (Space Shuttle Main Engine) (See Space shuttle)
SST (See Supersonic transport)
St. Johns, Newfoundland tracking station  3341, 3427
St. Louis, Mo  3455, 3468, 3819
St. Louis Police Department  3822
St. Luke's Hospital, Denver Colo  2061,2062, 3932, 3947 i
Stability augmentation system (SAS)  4772
Staged Combustion engine cycle  1748
Staged premix configuration (See Emission control studies)
Stall/spin research  4109, ,

4179,4368, 4369, 4383
Stamper, Malcolm T.

Letter from Milford, Hon. Dale:
Construction of facilities  4724

Stanford Cardiac Cathetorization Laboratory  3445
Stanford Medical School:

Cooperation with NASA:
Biomedical Applications Team  3443, 3930, 3945
Cardiology   3444, 3445
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Stanford Research Institute (SRI) :
Cooperation with Federal Railway Administration/
NASA: Page

Train-track dynamics  3447
Cooperation with NASA:

Applications Teams  3445
Stanford University:

Biomedical application team  3443, 3471, 3930, 3945
Cooperation with NASA:

Stanford University Biomedical Application
Program   3471-3484

Stanford University Biomedical Application Program/NASA :
Goals/objectives    3473, 3474
International Biomedical Electrode Conference  3478-3481
Instrumentation development projects  3474
Personnel   3471-3473
Planned conferences  3481
Portable Cardiac Ultrasonoscope  3475-3477
Pressure Sensing Devices Mounted on Cardiac

Catheters  3482, 3483
Program evaluation  3483-3484

Stanford University Hospital  3480
Star explosion (See Supernova)
Star formation  1569, 1168, 1169, 1213
STARPAHC (See Space Technology Applied to Rural Papago
Advanced Health Care project)

Star Tracker for Economical Long Life Altitude Reference
(STELLAR)  3250-3252

State, Department of:
Cooperation with NASA:

CCIR/ITU conference participation  3391
Staten Island, N.Y  3451
Stationary Power Systems  3118
Statistical Reporting Service (See Agriculture, Departmemnt of)
STDN (See Spaceflight Tracking and Data Network)
STELLAR (See Star Tracker for Economical Long Life Alti-
tude Reference)

Stelling, Brig. Gen. Henry B., Jr.:
Biography   3592-3593

Stickle, Joseph:
General testimony:

Vortex turbulence:
Time element  1679

Stimnson, Edward W.:
General testimony:

General aviation:
Advanced materials and structural design tech-
nology   4646

Aerodynamic technology  4644
Aircraft avoidance systems  4650
Avionics system technology  4645, 4646, 4648
Budget request  4643, 4644, 4653
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Stimpson, Edward W.—Continued
General testimony—Continued

General aviation—Continued Page

Industry/government relations  4643
Insignificant R. & D. projects  4649
Large airport use  4652, 4653
Low-cost flight director/costs  4650-4652
NASA responsibilities/role/R. & D.__ 4642, 4643, 4649
Operating systems and procedures  4646, 4647
Propulsion systems technology  4644, 4645
Recent developments/summary  4642 4648
Significant R. & D. projects  4649
System technology studies  4647

Information submitted:
"Current Status of General Aviation Technology":

Text   4654-4672
Letter from Milford, Hon. Dale:

Construction of acilities  4724
Prepared statememnt  4613-4641

General aviation  4614 1641
Accomplishments/NASA role/summary 4614-

4617, 4625, 4626
Advanced materials and structural design tech-
nology   4623, 4624

Aerodynamic technology  4619, 4620
Avionics systems technology  4622
Budget request, fiscal year 1976  4618
"The General Aviation Story. . ." (pictorial over-

view)   4627-4641
NASA general aviation program  4619-4625
Operating systems and procedures  4624
Propulsion systems technology  4620, 4621
Research and Technical Advisory Council
(RTAC)   4617, 4618

System technology studies  4625
Stofan, Andrew J.:

General testimony:
Atlas/Centaur launch vehicle:

Financial losses from failure  1734
Centaur launch vehicle:

AC-33 launch failure  1730, 1733-1735
Helios solar probe  1731, 1732
LeRC support  1730-1736
Significance/work force  1732, 1733

Stoffen, Dr. G. A.:
General testimony:

Mars (planet):.
"Riverbeds"   1659-1662

Viking project:
Lander   1663, 1664
Scientific community's role_  1657-1664
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STOL aircraft (see also Advanced Medium STOL Transport;

V/STOL ; VTOL) : Page

Air traffic compatability  4466 4469,4510-4512

Airlines research recommendations  4772

Current status  4609

Development justification  4108, 4528

DOD/NASA cooperation:
Fund sharing  118, 119

Laser velocimetry  4538, 4550

Noise reduction  4468

Operating systems requirements  4512

QSRA applications  4473,4513-4515

Stormfury Project (See Project Stormfury)
STORMSAT (Storm observing satellite)  238,

239, 351, 576, 699, 700, 929

"Stove-Pipe" arm  3928, 3929, 3943, 3944

STP (See Space Test Program)
Stratosphere:

Aircraft exhaust effects  4525-4527

ARC research  600-606

ASTP investigations  1976

High-Speed Interferometer use  832

LaRC research  1590-1611

MIT/NASA cooperation:
Mathematical modeling research  605

Nimbus-G investigations  359, 818, 819, 3895

Ozone studies  131, 132, 357, 362, 1931-1933

Pollution studies  2927,2929, 2931, 4232-4234, 4253

Remote sensing investigations  832
Research:

Climatology   834, 836

Measurements  829, 832, 1590-1600
Modeling  834
Objectives   596-600, 826-828
Pollution impact  827

Space shuttle effects  1859-1861

U-2 aircraft applications  361, 829
Stratospheric Aerosol and Gas Experiment (SAGE) (See
AEM-B)

Stratospheric Aerosol Measurement (SAMH)  822, 1590-1595

Stratospheric jet wake experiment 4233,4234, 4242, 4253
Strip mining (see also Land pollution)  787-794,3956
Structural Test Article (See Space shuttle)
Structures technology  4108,

4109, 4179, 4194, 4623, 4624, 4646, 4649, 4663-4666, 4671, 4672
STS (See Space Transportation System)
STS Utilization Planning ( SUP) (See George C. Marshall
Space Flight Center)

"Student Journal of the American Institute for Aeronautics
and Astronautics"  4153, 4158
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Common carrier trucking
Highway construction 
Reduced operating costs 
Residential Home Construction 

General findings, satellite meteorology
Case studies 
Key information flow 
Weather sensitive parameters 

"Multidisciplinary Studies of the Social, Economic
and Political Impact Resulting from Recent Ad-
vances in Satellite Meteorology"  263-348

Approach/objectives/user requirements  279-283
General findings  297-348
Introduction/seminars/research design/case

studies   284-296
Natural resources utilization  303-313

Outdoor recreation  309-311
Recreation industry  311-313
Water resources  303-309

SUP (STS Utilization Planning) (See George C. Marshall
Space Flight Center)

Superconducting Magnetic Mirror Apparatus (SUMMA)
(see also Lewis Research Center)  3208,3209,3211

Superconductors   1766,1767,3188,3189,3303
Supercritical aerodynamics (see also Aeronautical research and
technology program)  4173,4174,4190,4202

Subsonic Tunnel: rage
Public opinion  4724 4731

Subways (See Metroliner ; Montreal subway; Rapido Train;
Turbotrain)

Sullivan, Indiana  3897
SUMC (See Space Ultra-reliable Modular Computer)
SUMMA ( Superconducting Magnetic Mirror Apparatus) (See
Lewis Research Center)

Summer Hire Program, MAF  2818
Summer Study of Space Applications  1119-1120
Sun (See Solar energy research)
Sundstrand Aviation  2331,2334-2336
Sunnyvale, Calif  1917,3450
Suomi, Verner E.:

Prepared statement  263-348
_Agricultural impact, satellite meteorology  314-333

Horticultural crops  314-323
Pea growing/processing  325-327
Sweet corn production  327-333

Case studies, satellite meteorology  303-348
Agricultural impact  314-333
Commercial activities impact  333-348
Natural resources utilization impact  303-313

Commercial activities impact, satellite meteorology_ 333-348
346-348
336-343
333-335
343-345
297-348
303-348
301-303
297-300
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Supercritical wing: Page

AF/Navy/NASA cooperation • 1709, 1710
AMST   1711-1712
Definition    4418, 4442

3578Export laws 
F-8   70, 75, 1709, 1710, 4108

F-111A/TACT program  4418, 4419, 4442  4445
1711F-111/TACT program 

Fuel conservation advantages 74, 1683, 1689, 1710
GAW-1 airfoil comparison  4399
General aviation use  1712-1714,

4179, 4605, 4619, 4620, 4644, 4671, 4672
Industrial interest/utilization  1711 1712 1715 4211
P-2C   75
Systematic investigation request (text)  4708-4723
Research status  408, 1708-1711,4108
T-2C 

Supernova  1139, 1143, 11719120
Supersonic Cruise Aircraft Research (SCAR), OAST:

  4504, 4505, 4519
4495, 4500-4503, 4518, 4519
3500,4495-4500; 4518, 4519

4510
4462, 4464, 4494,1495, 4518

4182, 4196, 4208
  4498-4500

• Aerodynamics
Aircraft development status
Applications 
Current emphasis 
Objectives  
Purpose 
Stratospheric emissions impact research

Supersonic
transport (SST) ____127, 604, 605, 1668, 1681, 4107, 4522, 1523, 4526

Supplemental Appropriations Act of 1975
(Public Law 93-555)  3551, 3564, 4092

Support services contracting (See Contracting
and procurement)

Support Systems Module (SSM) (See Large Space
Telescope)

Supporting Research and Technology ( S.R. & T.) :
Contractors   191
Earth resources survey program studies/

progress   810, 2840
Launch vehicle and propulsion program 1336-1338
Physics and astronomy programs  1167-1172, 1213, 1214
Plans   1253-1256
Plans   1253-1256

Surface Composition Mapping Radiometer  954
Surface Profile Radar  871, 872
Surface Propulsion Systems 3120, 3121
Surface water management  3951, 3955
Susquehanna River basin  3820
SVIC (See Shock and Vibration Information Center)
Sweden 248, 2629, 2633
Swedish_ State Power Board   3795

55-777-75-18
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Swigert, John L., Jr.:
Comments:

OTEC program:
Energy transfer 

Inquiries:
ATS—F :

Backup satellite 
Avionics Development Laboratory (ADL) :

SAIL configuration 
Criminal technology, apprehension and detection

trol research:
Funding  

External Tank:
Control weight problem 

Geothermal program definition project:
Solar heating:: and cooling 

Main Engine project, Rockwell International:
Test firings 

Mars sample return mission:
Funding estimate 
U.S.S.R. cooperation 

Non-NASA programs:
Funding  

Orbiter program, Rockwell International:
Employment reductions 2368, 2369

schedUle slippage  2297-2300

Construction of test module  679
Corrosion problems/power module repair 

Ozone depletion:
Space Shuttle/SST effects 

Pioneer Venus project:
Orbiter mission/experiments 
Probes  

STARPAHC :
Two-way communication 

Venus (planet) :
Cloud cover/thermal effects  591, 594, 596

Viking project:
Back-up program costs  1559
Energy transfer time  1548

3781, 4009

Page

673

27

2352, 2353
con-

1528

Funding reductions/eliminated tests/

( )TEC program:

Letter from Griffin, Gerald D.:
R. & P.M. reprograming of funds 

Switzerland
Symington, Hon. James W.:

Comments:
Aeronautical R. & D. de-emphasis 
Communications satellites:

Users versus NASA role 
Data distribution:

1541

1527

2403

1561
1563

1525

677

604

592
593

665

3538

566

Problems/viability for user agencies  566, 574
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Symington, Hon. James W.—Continued
Comments—Continued

Earth resources survey program, OA: Page

Benefits/world problems applicability  33
LACIE project:

DOD interest  41
Office of Applications (OA) :

10 percent budget cut effects  579
Space processing applications program, OA:

Electrophoresis   569
Space program:

Public benefit awareness  574
Inquiries:

ATS 6 Alaska health care experiment:
Cost effectiveness  26, 27
Legal responsibility/liability  21

Climatology:
Grazing/land use effect  558

Communications satellites:
User agencies' role  565, 566

Data transfer to user agencies:
Viability   565, 566

Earth resources survey program, OA:
Cost sharing by users  34
LANDSAT vs. aircraft effectiveness  558

Heat Capacity Mapping Mission (HCMM) :
Mineral/petroleum detection  563

LACIE project:
Crop inventory effectiveness  41

LANDSAT satellites:
Working life  34

LANDSAT 1:
Advantages over aircraft  558
Effectiveness in India  33

Lunar Sample Curatorial Facility, JSC:
Security/international cooperation  3538, 3539

Range management:
Overgrazing effects  558

Space Applications Board, NAE :
Space applications evaluation report  574

Space processing applications program, OA:
Coagulants/anticoagulants   569

STOL aircraft:
Technology status/commercial development  118

Symphonie   2455
Symphonie-A   1330
Symposium on air traffic control:

U.S.S.R./U.S. cooperation  4573, 4591
Synchronous Earth Observatory Satellite (SEOS) ____ 351, 929, 931
Synchronous Meteorological Satellites (See SMS ; SMS—A ;
SMS-1)

1737Syncom satellite 
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Page

Systematic Aid to Flow on Existing Roadways (SAFER) ____ 3827
Systems Development Laboratory (See Jet Propulsion Labo-

ratory)
Systems Engineering Building (SEB) (See Langley Research
Center)

Systems Requirement Document (SRD) (Bee Spacelab)
Systems Requirements Review (SRR) (See Spacelab)
Systonetics, Inc.

T-2C aircraft 
T-38 aircraft  2148, 2149
Table Mountain Astronomical Observatory, Wrightwood,

Calif.  
TAC (See Technology Application Center)
TACT (See Transonic Aircraft Technology Program)
TACV (See Tracked Air Cushion Vehicle)
Tate, Thomas N.:

Inquiries:
Large Space Telescope (LST), :

Size   1568
Martin Marietta Corp.:

Employment statistics  1539
Solar exploration:

Payload budget expectations, 1976-1982  1586-1587
Space program:

Project priority selection   1587
Viking project:

Personnel   1559
Rover configuration effects  1560

Tampa Bay, Fla  882
Tananarive, Madagascar tracking station:

Illustrations     714, 716, 718, 720
Tape recorders:

LANDSAT utilization  862, 864
TCV (See Tenninal-Configured Vehicles)
TDRSS (See Tracking and Data Relay Satellite System)
Teague, Hon. Olin E.:

Comments:
Interagency cooperation:

Necessity   81
Space program:

Public benefits  13
Transportation research:

Outlook   134
Inquiries:

Amputee/fracture technology:
Carbon implant development  67

ATS 6:
Alaska health care experiment area  20, 21

1710

1515
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Teague, Hon. Olin E.—Continued
Inquiries—Continued

Flat construction wiring cable: Page

Safety   48
Space program:

Technology utilization/NASA charter  81
Letters from:

Fletcher, James C.:
Budget request/operating, plan  4034 4036
Plum Brook Station status  4004, 4005

Griffin, Gerald D.:
Jet Propulsion Laboratory C. of F. cost increase__ 4006
Michoud Assembly Facility C. of F. status  4008

"Tech Brief":
"Mathematical Model for Two Dimensional Multicompo-

nent Airfoils in Viscous Flow" (NASA CR-1843)  4668
Technical consultation and support studies:

Adverse propagation and interference effects  1012-1015
Frequency sharing  1008-1012
Intersystem interference and satellite spacing  1002-1008
Program objective  1001, 1002

Technicolor Graphics, Inc.:
Cooperation with Pan American World Airways/RCA/
NASA:
KSC operations support  2078

Technology and Economics Inc.:
Cooperation with NASA:

_Applications Team  3445
Technology Applications Center (TAO) Albuquerque, N.
Mex. :
Future plans  3468
Heat Pipe Technology Short Course  3465
Purpose/activities   3460-3462, 3467, 3468

Technology Applications program, OA:
Budget request, fiscal year 1976  79, 80
Funding, fiscal year 1975  79, 80
MIUS project  1127
NSF/NASA cooperation  79

6 Review/achievements  1126-1129
Water quality monitoring system (WQMS)  1127

Technology transfer (see also Technology applications pro-
gram) :

t ACTS applications  1121
Aerospace applications  3157-3159
Apnea monitor  3931, 3946
Apollo computer software  3436
ATS user experiment benefits  563, 564
Cardiology   3444, 3445, 3448, 3481, 3468, 3931, 3946
Clean room technology  3927, 3942
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Technology transfer-Continued Page
Commercial applications  80-82,

3438, 3439, 3440-3442, 3449, 3450, 3457, 3458, 3781-
3792,3818-3820

Crystal manufacturing  567, 569
CTS user experiments benefits  1740-1741,1743
Electric utilities applications  3794-3797
Electrophoresis   569
Environmental quality applications  3799-3801
Fire protection and safety  2458,

3446-3449, 3453, 3468,3469, 3810, 3811
Flat conductor cable  42-49, 3449, 3450
Food production/processing applications  3803-3805
Government services applications  3807-3811,3822-3828
Heat pipe technology  3441, 3464-3466, 3790, 3815
Industrial cooperation  658
Land management  748, 3808, 3809
Manometer tipped catheter  3482
Medical applications  49-51,

66-68, 632, 633, 2060-2063, 3444, 3468,3481, 3931, 3945
Meteorological applications
Mobile Biological Isolation System (MBIS)
Modeling/computer simulation 
Nuclear applications 
Petroleum/gas technology applications____ 3451,3452, 3813-3816
Planetary quarantine program  2056,2058
Prosthetics devices  2458,

3448. 3458. 3468. 3469. 3915, 3916. 3928-3930. 3931. 3943-
3945, 3946

STARPAHC program/chart__632, 633, 661, 663-665,666, 668-670
• SEC Orthicon  1441
• Solar energy research  3439, 3457, 3614-3617
Spacecraft sterilization  3932, 3947
STIMS   3823
Telemetry/medical applications 2947,2949, 3452, 3453, 3481
Tenderometer   3805
Thermal Protection System materials applications/

illustrations   657
Thermal stress detection  3914
Train-track dynamics  3447
Videofile system  3822
Waste disposal development 

• 
572

Water resources management  1127, 3808,3809, 3931, 3946
Technology Use Study Center 3457, 3458
Technology utilization program, OIATU (see also Biomedical
• Applications program; Biomedical Applications Team; In-
dustrial Applications Centers; Medicine; Scientific and tech-

• nical publications; Technology applications program, Tech-
nology transfer) :
Applications engineering projects___ 3447-3450, 3488, 3468, 3469
Biomedical aspects 3443-3445, 3452, 3453
Budget request, fiscal year 1976__ 3434, 3454-3456, 3485, 3491, 3640

  3809
2949-2953
3930, 3945

3796
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Technology utilization program, OIATU-Continued rage
Commercial applications  3438,

3439. 3440-3442, 3449, 3450, 3457, 3458
DOC/NASA cooperation:

Applications seminars  3485
DOT/HEW/HUD/NASA cooperation:

Technology applications  3468
Funding, fiscal year 1975/chart  3640
Information dissemination  3439-3443, 3457, 3458
Objectives   3437
Personnel   3485, 3489
Program evaluation  3454
Public service aspects  3445-3447, 3450-3453
Publications activities  3438, 3439, 3457
Purpose   3456, 3457, 3640, 3862, 3863
Review   3435, 3436
Seminars:

OMBE/NASA cooperation  3442, 3443
Stanford University/NASA cooperation:

Standford University Biomedical Application
Program  ,_  3471-3484

"Technology Utilization Program Annual Report"  3453
Tectonic plate motion program  248,

1041-1044, 1064-1068, 3355, 3356, 3960
Teflon   3819
Teir, William:

Prepared statement  2701-2708
Shuttle Upper Stage program  2701-2708

Interim Upper Stage 2704-2706
Objectives/capability   2702-2704
Space Tug  2706-2708

Telecare, Inc.:
Cooperation with NASA:

Telecare system  2947, 2949
Technology transfer  3452, 3453

Teleconferencing   1027, 1028
Teledyne-Brown Engineering Co.:

Cooperation with Computer Sciences Corp./Planning Re-
search Corp./Sperry Rand Corp./Worthrop corp.!
NASA:
MSFC research/test operations  2087

DTMO support  2096
Telemedicine   16-28, 661, 663-666, 668-670
Telemetry On-line Processing System (TELOPS)  3397, 3399
Telescopes (see also Apollo Telescope Mount; Energetic Gamma
Ray Explorer Telescope; Gamma ray telescope; Infrared
Telescope Facility; Large Space Telescope; One meter cryo-
genic telescope; One meter high resolution ultraviolet/visible '
telescope; One meter wide-field survey telescope; Three meter
diffraction limited telescope; Ultraviolet telescope) :
Digicon   1169, 1170, 1214
Ground based/LST comparison  643-645
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Telescopes—Continued Paige

Infrared measurements  1165, 1210
Sensor improvement  1169, 1170, 1214
Stellar astronomy  3256, 3259
Ultra violet/spectrometer research contract  179

Television:
Apollo-Soyuz Test Project  3389
ATS—F transmission  629, 630
Charge coupled device  3307, 3308
Medical applications___ 665, 666, 668, 3870, 3924, 3925, 3939, 3940

TELOPS (See Telemetry On-line Processing System)
Temperature-Humidity Infrared Radiometer (THIR) :

Images   902,905
Tenderometer   3805
Tennessee   2170, 3809
Tennessee Valley Authority (TVA)  3796
TEP (See Transmitter Experiment Package)
Tepper, Dr. Morris:

General testimony:
Earth observations aircraft program, OA:

Objectives/accomplishments  360, 361
Global Atmospheric Research Program (GARP) :

Data acquisition and analysis  258
Interagency/international cooperation  258, 259
Weather forecasting accuracy/economic savings__ 255-

258,261, 349
Nimbus—G:

Payload/instrument development  358
Pollution monitoring program, OA:

Air pollution ground program/R, & T./plans_   355,
356, 359

EPA/NASA cooperation  357
Ocean measurements  357, 358
Stratospheric measurement    357
Water pollution supporting research_  35'9, 360

Severe storm program, OA:
Atmospheric and Oceanographic Information
Processing System (AOIPS)  353, 354

Capabilities   349, 350
Status/supporting research  350, 351

Weather and climate program, OA:
Classes of weather phenomena  255
Climate change research  354, 355

351, 352
258, 259

Interagency cooperation/funding 
Medium range forecasting 

Terminal Configured Vehicle (TCV) :
FAA/NASA cooperation  1667, 1673-1677
Fuel conservation  3886, 3887
Objectives/plans   1667, 1673-1677
Operating systems experiments  4273,4274, 4293, 4311
Langley Research Center project   3385
Research   4108
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Page
Terracon   1783
Tetersboro Airport, N.Y.4651
Texas  467, 745, 782, 803, 1783, 1943, 2840, 3820, 3956
Texas, University of:

Cooperation with NASA:
Lunar laser ranging  1297, 1298

Texas A. & M. University:
Coo_peration with NASA:

Water pollution study  882
Remote sensing center  556, 735

Texas Instruments, Inc  1094, 3785
Texas Water Development Board:

Cooperation with COE :
Water treatment  3809

LANDSAT band-ratioing and computer processing tech-
nique use  760, 764

Texas Water Rights Commission   3809, 3954
Thailand:

Cooperation with United States:
LANDSAT 1 data utilization  441

Thematic Mapper:
Development   812

"The Theory of Wing Sections," excerpt  4713-4715
Thermal control    2163
Thermal Protection System (TPS ) (See Orbiter; Space

shuttle)
Thermionic power generation  1765
Thermo Systems, Inc  3820
Thick wing  -   77, 1694-1696
Thiokol Corp. : -

Cooperation with Laddish Corp./Rohr Corp./NASA :
SRM   1797, 1800, 1850, 1851, 1924, 1925, 2564, 2569

Cooperation with NASA:
Space shuttle test operations  2548
SRB  2536
SRM   2571, 2599, 4084

Cooperation with Rockwell International Corp./NASA :
SRB  2561

Wasatch Division:
Cooperation with NASA:

SRM contracts  2970-2973
Corporate organization  2962, 2963
Division facilities  2965
Information requirement descriptions report, re-
submittal schedule  2976

Major subcontractor  2977, 2978
Procurement plans  2980
Shuttle program SRM project schedule  2981

SRM:
Case development/charts  3001-3017
Dollar expenditure  2975
Ground test/charts  3068-3073

-777--75 19
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Thiokol Corp.—Continued
Wasatch Division—Continued.

SRM—Continued Page

Igniter development/charts  3054-3067
Maintainability/charts   2997-3000
Manpower expenditure summary  2974
Manufacturing/charts   3074-3096
Nozzle development/charts  3018-3028
Project activities/history  2967
Project organization  2964
Project requirements 2968
Propellant insulation/liner materials  3029-3053
Technical requirements/design/charts  2982-2996
Work breakdown structure  2969

Subcontract releases  2979
THIR (See Temperature-Humidity Infrared Radiometer)
Third Annual Young People's Conference  3699, 3713
Third Earth Resources Technology Satellite Symposium____ 725
Third Space Processing Symposium  1078
Thole, John M.:

• General testimony:
Launch vehicle and propulsion program, OSS :

Atlas Centaur launch vehicle  1502
• Centaur launch vehicle  ' 1505

Delta launch vehicle  1500-4502, 1505
Launch plans  1506
Launch record  1503, 1504
SMS 1/operational life  1504
Scout launch vehicle  1499, 1500
Titan-Centaur launch vehicle  1502-1503

Solar Maximum Mission (SMM) :
Shuttle compatible payload concept  1373

Space shuttle:
Launch vehicle reliability/reduced payload costs 1508

Titan III C launch vehicle:
AF/NASA cooperation  1505

Thompson, James R.:
Prepared statement:

Spa 0P, Shuttle Main Engine (SSME) project,
MSFC   2549-2559
Cost/contract status  2558
Design and development advancement  2549,

2551, 2552
Major issues and concerns  2559

• Management/subcontractors  2549,2553-2555
Project responsibilities/contractors/program
data   2549, 2550
Recent accomplishments/technical status  2557, 2558
Schedule overview  2553, 2556
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Thompson, Robert F.: Page

Prepared statement  2863-2874
Space shuttle program, JSC :

Budget summary, fiscal year 1972-76  2873, 2874
Contracts  2870, 2871
Management  2886, 2867
Milestones/fiscal year 1976 activities/status  2864,

2865, 2872, 2873
System configuration  2868, 2869

Thorton, Hon. Ray:
Comments:

Space program:
Civilian spinoffs -  81

Three meter diffraction-limited telescope  1459
Thrust chamber test stand (Coca 4B) MSFC  2554, 2556
Tilt Rotor Research Aircraft (TRRA) :

Army/NASA Cooperation  111
, 1706, 4180, 4181, 4195, 4207, 4413, 4415, 4439

Budget request, fiscal year 1976  4414, 4439
Contract award  4415, 4440
Design   4414, 4415, 4439, 4440
Plans   4415, 4440

Timmons, Ken:
General testimony:

- Large Space Telescope -(LST) :
Capabilities/size   1568, 1572, 1573
Cost estimation efforts  1571, 1572
Definition/advantages/utilization  1564-1569
International cooperation  1570
Lower cost options/contractor competition___1569-1571
Public benefits/justification  1574

Martin Marietta Corp.:
LST activities  1564-1574

Tioga Dam  3820
Tiros-N:

Development   259
France/Great Britain/United States cooperation:

Instrumentation -  352
Payload   352,900

GARP Global Experiment  259
Instrumentation   897
Launch plans  897
Payloads  -  900

Titan Centaur launch vehicle:
Characteristics   1730, 1731, 1732
Development/contractors   1732, 1733
General Dynamics Corp./Martin Marietta Corp./NASA :

Development   1732
Helios support  1222, 1235
Helios utilization  3316, 3325
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Titan Centaur launch vehicle—Continued ,.- Page

Launch record/schedules/chart  1731, 1733

MJS-77 support _,_,  1236

Proof flight test failure   1731

SAMS0 support -  1733

Utilization  2455

Viking support  1236

Viking utilization  3316

Characteristics   1731

Titan I Centaur launch vehicle:
Proof flight test failure    1731

Titan II Centaur launch vehicle:
Characteristics ,_   1732

Launch record  1731

Titan III launch vehicle:
Space shuttle motor comparison -  2536

Titan III-C launch vehicle:
AF/NASA cooperation  1335, 1336, 4074, 4075, 4084

ATS-6 application — 241, 985, 1335

Exhaust effects  1858

Titan III-C:
Vehicle record - — 1335, 1336

Titan III-D launch vehicle:
Exhaust effects  1858

Titan III-E Centaur launch vehicle:
Description  -  1324

Exhaust effects  1858

Vehicle record  1333-1335

Titan III-E failure review committee    1333, 1334

Titan Program:
Air Force contracting  191

TLI 900:
Applications   633

TPS (Thermal Protection System) (See Orbiter; Space shuttle)

Tracked Air Cushion Vehicle (TACV)   3909

Tracking and data acquisition program, OTDA (See also

Antennas; Deep Space Network; NASCOM ; Spaceflight

Tracking and Data Network; Tracking and Data Relay

Satellite System) :
Activities

' 
fiscal year 1974  3334, 3335

Advanced systems  — '3402-3405, 3407

A pronautical research support • 3381-3385

Budget request, fiscal year 1976/chart  • 3412-3418, 3639

Data processing  3394-3397, 3399-3401, 3402

DOD/NASA cooperation:
Tracking network use ..   3334

Facilities management    3331-3334

Funding, fiscal year 1975/chart  3639

Purpose/chart   3639

Responsibilities   3328-3330

Services rendered  3330, 3331

Sounding rocket support  3378-3380

Station closures  3336, 3337

Subcommittee program review  3337, 3340
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Tracking and Data Relay Satellite System (TDRSS) :
Appropriations and budget: Page

Budget cutback/justification  3428
Budget request, fiscal year 1976/justification____ 3423, 3426

ATS support  3964
Construction of facilities  4103
Contracting   3410, 3411, 3413
Data management  3427
Description/capabilities/implications   718 720, 3421-3423
Funding, fiscal year 1975 ,  334422,5
International agreements 
Leased services  3423, 3428, 3430-3432
Mission planning and payloads integration  4046
Operation/concept   3407-3410'
Personnel reduction  3425, 3427
Plans  3427, 3428
SMM utilization  1420,
Space shuttle applications  4056
Space shuttle support  3422, 3429, 3430
Spacelab support  3422
System design/justification  3429, 3430
Tracking station closures  3420, 3427

Tracking station (See Ascension Island tracking station; Ber-
muda tracking station; Canary Islands tracking station; Can-
berra, Australia tracking station; Carnarvon, Australia
tracking station; Corpus Christi, Tex. tracking station; Fair-
banks, Alaska tracking station; Goldstone, Calif. tracking
station; Guam tracking station; Johannesburg, South Africa
tracking station; Kauai, Hawaii; Laser ranging stations;
London, England tracking station; Madrid, Spain tracking;
station; Merritt Island, Fla. tracking station; Quito, Ecua-
dor tracking station; Rosman, N.C. tracking station; Santi-
ago, Chile tracking station; St. John's, Newfoundland
tracking station; Tananarive, Madagascar tracking station)

Tractor roll-over protection system (ROPS ) 
Trans-Alaska pipeline  507, 511, 512, 

3804
3464

Transformed Vegetation Index  735
Transit navigation satellite  1322
Transmitter Experiment Package (TEP)  r 1.7769 1 /

Transonic Aircraft Technology (TACT) program:
AF/NASA cooperation  1711, 4108, 4413, 4418, 4439, 4442
Airfoil comparison   4430

A.'. Capabilities   4419, 4420, 4431, 4445
F-111 wind tunnel tests  4419, 4443
F-111A modification  4418, 4442
Program completion, fiscal year 1976  4420, 4145
Status   4418-4420, 4442  4445

Transonic Research Tunnel (TRT) , LaRC
Cost revision/construction deferment  3525, 3532, 4069
DOD/NASA cooperation  4152, 4153, 4167, 4168
NATO interest  4692
Public opinion  4724-4731

Transponder panel  994
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Transportation, Department of (DOT) (8ee al8o Climatic Im-
pact Assessment Program; Federal Aviation Administra-
tion) :

Cooperation with AMTRAK/NASA : 'Page

Railroad passenger car specification  2050
Cooperation with DOC/DOD/DOI/EPA/ERDA/
NOAA/ NSF/NASA :
Oceanographic research  3962

Cooperation with DOD/FAA/NASA :
Aeronautical research and technology program/fuel
• conservation   1334

Cooperation with DOD/NASA :
Rescue program  1026

Cooperation with DOI/ERDA/NASA :
E.R. & D  3115

Cooperation with EPA/FAA/NASA :
Noise reduction research  3903

Cooperation with EPA/HUD/NASA :
Pollution control  3902

Cooperation with EPA/NASA :
Surface propulsion systems  3120, 3121

Cooperation with FAA:
ATC automation  4273

Cooperation with FAA/NASA :
Air traffic control  4763
Noise abatement program  4115

Cooperation with NASA:
Applications engineering  3448
Automotive aerodynamics  3912
CARD Policy Study  3902, 4115, 4133, 4598
Climatic Impact Assessment Program (CIAP)  361,

879, 3900, 4523
Drag reduction studies  .  3911
Ground transportation systems  3868, 3869
Joint DOT/NASA CARD Implementation Office__ 4115
Joint DOT/NASA Noise Abatement Office  4115, 4133
Medium density transport study  4481, 4515
National transportation goals  3911
Railway systems studies  3447
SAM II development  1590
Technology applications  3468
Traffic management  3964

Cooperation with NFS/NOSA/Office of Naval Research:
Arctic Ice Dynamic Joint Experiment  2060

Improvements/"Outlook for space" 1980-2000  3757
LACATE balloon test participation  832
Supersonic aircraft emission studies  4526, 4527
Transportation needs/goals  3908
Transportation systems center:

Cooperation with FAA/NASA :
Wake vortex research  4278, 4279

Wind turbulence study  4550
Transportation Safety Systems, Inc  3827
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Transportation Systems Center (See Transportation, Depart-
ment of) Page

Traveling Wave Tube (TWT)  992
Tritonius Lacus (Mars landing site)  1238, 1664
'Tropical Winds, Energy Conversion and Reference Level

Experiment (TWERLE )  900
Troposphere:

Definition   836
Measurement programs/improvements  837, 839, 841
Model development/pollution studies  837
Nimbus—G studies  818, 819
Objectives   836, 837, 839, 841
Sensor utilization  839, 841
Studies   839, 841

TRRA (See Tilt Rotor Research Aircraft)
`TRT (See Transonic Research Tunnel)
Trucking industry:

Meteorological information impact  346-348
-Truszynski Gerald M.:

General testimony:
Apollo Soyuz Test Project (ASTP) :

ATS 6 support  3427, 3429
Spaceflight Tracking and Data Network (STDN) :

International cooperation  3429
Support contract renewal  3428

Tracking and data acquistion program, OTDA:
Budget request/cut effect  3423-3425, 3428
Data processing  3427
Network modifications/review  3420, 3421
Network operations budget request/work shifts__ 3426
Personnel level  3425
Responsibilities/activities summary, 1974____ 3419, 3420
Spaceflight tracking efforts, 1976  3426
Stations closure/use of equipment  3427

Tracking and Data Relay Satellite System (TDRSS ) :
Backup ability  3428
Capability/objectives   3421-3423
Contract procurement plans  3430
Leasing vs. ownership  3430-3433
Military utilization  3433
Outside consultation  3433
Possible delays  3431, 3432
Two vs. three satellite system/coverage  3429, 3430

Information requested by:
Winn, Hon. Larry, Jr.:

OTDA budget cut effects  3428
Prepared statement  3328-3418

Communications, OTDA  3386-3391
Advances  3391-3394
International activities  3390, 3391
Mission support  3388-3390
Operational system  3387, 3388
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Truszynski, Gerald M.—Continued
Prepared statement—Continued

Data processing OTDA 
Capability improvements 
Image data processing 
Requirements trend 
Support terminations 

Deep Space Network (DSN) 
Helios support 
Mariner 10 support 
Mariner Jupiter/Saturn (MJS-77)
support  

Pioneer 6-9 support 
Pioneer 10 support

Page
3394-3402
3397-3399
3399-3401
3395-3397
3401,3402
3358-3378
3369-3371
3365-3369

3374-3376
3360,3361
  3361

Pioneer 11 support  3363-3365
Pioneer Venus support  3376-3378
Radio science  3371
Viking support  3373,3374

Funding requirements, OTDA  3413-3417
Advanced systems  3416
Operations   3414,3415
Systems implementation  3415,3416
Tracking and Data Relay Satellite System
(TDRSS)   3417

Spaceflight Tracking and Data Network
(STDN)   3340-3358

Apollo-Soyez Test Project support  3349-3353
ATS support  3343,3344
Atmosphere Explorer support  3346,3347
Commerical/international mission support  3347-3349
GEOS—C support  3353-3354
Laser augmentation  3355,3356
Space shuttle support • 3356,3358
Synchronous Meteorological Satellite
support   3344-3346

Tracking and data acquisition program, OTDA  3328-3418
Activities, 1974  3334,3335
Advanced systems  3402-3407
Aeronautical research support  3383-3385
Communications   3386-3394

• Data processing  3394-3402
Deep Space Network (DSN)  3358-3378
Funding requirements  3413-3417
Network modifications  3336,3337
Objectives•   3328-3330
Services rendered  3330,3331
Sounding rockets support  3378-3382
Spaceflight Tracking and Data Network
(STDN)   3340-3358

Subcommittee review  3337-3340
Tracking networks/other facilities  3331-3334
Tracking and Data Relay Satellite System
(TDRSS)   3407-3413

TRW Controls  3795
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Page

TRW Systems Group  3801
Cooperation with NASA:

Apollo software  3815, 3828
Computer software/Apollo program  3791, 3801

TRW System, Inc.:
Contract awarded  3714
Cooperation with Bechtel Corp./LMSC :

OTEC program studies  671
Cooperation with Erno/Grumman Aerospace Corp./Mc-
Donnell Douglas Corp.:
Spacelab con8ulting services  2216, 2633

Cooperation with NASA:
Apollo computer software  3436
Solar cell research  1785
TEP power supply  992

HEAO role  2262, 2667
Viking instrument package development  1554, 1656

Tucson, Ariz  663, 664, 3955
Tug (See Space Tug)
Tullahoma, Tenn  2170, 3603
Tullahoma, Tennessee wind tunnel facilities, AF:

Orbiter testing  4065
Tulsa, Okla. (See Rockwell International Corp., Tulsa Division)
Tunable Laser IR Heterodyne Radiometer:

Air pollution detection applications  865
TUO (Office of Technology Utilization) (See Office of Industry

Affairs and Technology Utilization)
Turbopump test stand (Coca I) , MSFC  2556
Turbotrain   3915
Tuskegee, Ala.:

Health care system  668, 669, 670
TVA (See Tennessee Valley Authority)
TVC (See Terminal Configured Vehicle)
TWA Service, Inc. (TWAS)  4007, 4008
TWAS (See TWA Service, Inc.)
TWERIE (See Tropical Wind, Energy Conversion and
Reference Level Experiment)

Two-segment landing approach:
Development   4220-4223,

4238, 4245-4246, 4256, 4257, 4258-4261, 4266
FAA/NASA cooperation  4220,

4221, 4222, 4245, 4246, 4256, 4258, 4261
United Airlines/NASA cooperation  4221, 4245

TWT (See Traveling Wave Tube)

U.K. (United Kingdom (See Great Britain)
U.S. Air Force (See Air Force, Department of)
U.S. Air Line Pilots Association:

Cooperation with British Airways/Civil Aeronautics Au-
thority, U.K./FAA/NTSB/Pan American Airways/
United Airlines/NASA :

Aircraft accident research 4275
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U.S. Army (See Army, Department of)
U.S. Coast Guard (See Coast Guard, U.S.)
U.S. Department of Agriculture (See Agriculture, Departmentof)
U.S. Forest Survey (USFS) (See Forest Survey, U.S.)U.S. Geological Survey (See Geological Survey, U.S.)U.S. Navy (See Navy, Dept. of)
U.S. Postal Service (See Postal Service, U.S.)
U.S.S.R. (see also Apollo-Soyuz Test Project; Soyuzspacecraft) :

Cooperation with United States: Page-
Apollo-Soyuz Test Project  1104,

1105, 1811, 1940-1945, 1955-1959, 1966-1969, 1982-1987,2116, 2445, 2520, 2850-2853, 3897
"Cosmochemistry of the Moon and Planets" conference_ 1309Joint Safety Assessment Reports  1990Joint working group  616-618, 1990,2023Tracking agreement  945ERS study/commercial impact  485Space program:
Comparison with United States  3713-3715Symposium on air traffic control, U.S.S.R./U.S  4573, 4591Weather satellite station closings  653U.S.S. Vanguard  258, 893United States Steel Corp  562U-2 aircraft:

Stratospheric studies  361,
489, 492, 600, 601, 605, 829, 882, 3897, 4234, 4253, 4254, 4523Strip mining/LANDSAT data analysis  788, 790Water pollution studies  848UDC (See New York Urban Development Corp.)

Uhuru satellite (See Explorer 42)
Ultraviolet absorption  2929Ultraviolet astronomy  695, 696Ultraviolet ray:

ASTP investigations  1971-1973,4048Ultraviolet telescope  179, 2925Ultraviolet/Visible Astronomical Facility:
Establishment plans  1460, 1461, 1468Underground Coal Energy Extraction Technology:
DOT/NASA cooperation  3120Union of Soviet Socialist Republics (See U.S.S.R.)

United Aircraft Corp. (see also Pratt and Whitney Aircraft)
United Aircraft Corp., Sikorsky Div.:

RSRA contract  4416) 4441United Aircraft turbo railroad passenger car  2050
United Airlines:

Cooperation with British Airways/Civil Aeronautics Au-
thority, U.K./FAA/NTSB/Pan American Airways/
U.S. Air Line Pilots Association/NASA :

Aircraft accident research  4275
Cooperation with NASA:

GASP implementation  4233,4241, 4252
Two-segment approach evaluation  4221, 4245
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United Kingdom (See Great Britain)
United States Geological Survey (See Geological Survey, U.S.)
United States Steel Corp. (See United States Steel)
Universities (See individual states)
Universities Space Research Associates

Cooperation with NASA: Page

LSI  1294,1295
University Corporation for Atmospheric Research:

Advanced Orbiting Solar Observatories:
Contract awarded  180

Upjohn Co  2755,3781
Upper atmosphere  2522,2524,4525-4527
Upper Surface Blowing (USB) principle  4474 1477,4512-4514
Uranus (planet)  1583,3361
Urban Systems program, DOT  3827
USA (See Army, Department of)
USACE (See Corps of Engineers)
USAF (See Air Force, Department of)
USB (See Upper Surface Blowing principle)
USB/Aero Commander aircraft  4476-4478

USCG (See Coast Guard, U.S.)
USDA (See Agriculture, Department of)
USDA Research Center  3804
"The Use of the Earth Resources Technology Satellite (ERTS)

for Crop Production Forecasts"  407

USFS (See Forest Survey, U.S.)
USGS (See Geological Survey, U.S.)
USN (See Navy, Department of)
Utrecht, The Netherlands  2927

V

V/STOL aircraft (see also XV-5A)  4687,4725,4726

VA (See Veterans' Administration)
VAB (See Vehicle Assembly Building)
Valles Marineris (Mars)  1237

VALT (See Vertical Automatic Landing and Takeoff program)

Vandenberg AFB, Calif. (see also Western Test Range)  1832,
1866,1871,1930,1931,1935,1936,2453

Variable-cycle engine technology:
Evaluation   4182,4196

Varian Associates  1783
A VAS (See VISSR Atmospheric Sounder)

Vecchietti, George J.:
Prepared statement  137-236

Annual Procurement Report, fiscal year 1974  137-236

Appendices   212-236

Awards placed outside United States  208

Awards to educational and other nonprofit institu-
tions   179-187

Contract with Cal. Tech, for operation of JPL___ 188
Direct awards to business firms  151-178

Distribution by type of contractor  145-150
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Vecchietti, George J.—Continued
Prepared statement—Continued Page

Forward   139
Glossary  210,211
Introduction  142
Negotiation authority  189, 190

Prepared statement
Annual Procurement Report, fiscal year 1974:

Prime contract awards placed in labor surplus
areas   202-207

Procurement activity by installation  209
Purchases and contracts placed with or through

other Government agencies  191, 192
Summary  143,144
Table of contents  140, 141
Total procurements  145
U.S. geographical distribution of NASA procure-
ments  - -  193-201

Awards to educational and other nonprofit institu-
tions   179-187

Distribution by type of institution and award__ 179
Major awards  179, 180
One hundred principal institutions  181487

Vehicle Assembly Building (VAB), KSC  3500,
3502, 3667, 3764, 4072, 4073

Vela pulsar  1148
Velocimetry ( See Lasers)
Venus (planet) (Se al8o Mariner 10; Mariner Venus/Mercury
(MVM-77) fly-by mission; Pioneer/Venus project) :
Atmosphere   595, 596
Earth/Mars atmosphere comparison  587-591
Mariner 10 investigations  1232, 1516, 1517, 3365-3367, 3746

Vermont  3800, 3801
Vermont, University of  3800
Vertical Assembly Building (See Vehicle Assembly Building)
Vertical Automatic Landing and Takeoff (VALT) program  1667
Vertical Takeoff and Landing aircraft (See VTOL aircraft)
Vertical Temperature Profile Radiometer (VTPR)  895
Very High Resolution Radiometer (VHRR)  895, 897
Very Long Baseline Interferometry (VLBI) technique__ 1065-1067
Very Lovir Frequency (VLF) area navigation systems:

FAA/NASA cooperation - 4373
Veterans Administration (VA) :

Cooperation with NASA:
Applications engineering 3448
ATS 6 development 4058
Communications satellites 3964

Technology transfer applications 3930,3945
Veterans Administration Hospital, Owens, III  3612
Veterans Administration Medical Seminars 997
VFR (See Visual Flight Rule)
VFW 614 aircraft 4580,4593
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VFW-Fokker/Erno, Bremen, West Germany: Page

Contract awarded  2615, 2616.
Cooperation with ESRO :

Spacelab   2180,,
2198, 2208, 2214-2218, 2234

Cooperation with Grumman Aerospace Co./McDonnell
Douglas Corp./TRW, Inc,/NASA :

Douglas Corp./TRW, Inc./NASA :
Spacelab   '2216

VHRR (See Very High Resolution Radiometer)
Vibration and Acoustic Test Facility (See Lyndon B. Johnson
Space Center)

Vic (See Visitors Information Center)
Videofile System  3822
"Views of the Scheduled Airlines on a Responsive NASA 

Research and Technology Program," text__ 4607, 4608,4759-4776
Viking Mars mission (See Viking project)
Viking project:

Biology experiment/instrumentation  1241
Budget projection  1242
Components/testing   104
Cost   1242. 1556, 1559, 1561
Electronic failure prevention  3252, 3254
ETR support  3420
Instrumentation   1239, 1241
JPL role   1518, 1519
Lander:

Contract   170
Development  1240, 1656
Final testing  1222, 1223
Scientific equipment  1551, 1656, 1657

Landing sites/chart  1237, 1238, 1664
Launch schedule  1223,

1237, 1548, 1730, 1736, 3668
Mission profile  1236-1242, 1519, 1549-1551
Objective     1236
Orbiter:

Development  1549, 1550
Final testing  1222, 1223

Planetary quarantine  2053
191
3420

S.R. & T./ERDA contracts 
STDN support 
Technical difficulties   1554, 1555, 1564, 3543
Titan/Centaur support  1236VIMS (See Virginia Institute of Marine Science)

Virginia   770, 1612, 3901Virginia Institute of Marine Science (VIMS) :
Carcinogenic substances studies/EPA funding  850Cooperation with NCAR/NOAA/Woods Hole Oceano-graphic Institute/NA SA :

Oceanic current studies  3901
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Virginia Institute of Marine Science (VIMS) —Continued
Cooperation with NASA: Page

Wave action prediction  1630
Gas Chromatography-Mass Spectrometer use  850
Langley Research Center support  850

Viscous-flow program:
"Mathematical Model for Two-Dimensional Multi-com-

ponent Airfoils in Viscous Flow" (NASA—CR-1843)   4668
Visible and infrared scanning radiometer  1057
Visible and infrared Spin-Scan Radiometer (VISSR) __ 893, 894, 929
Visitor Information Center (VIC), KSC:

Status  4006-4008
VISSR (See Visible Infrared Spin-Scan Radiometer)
VISSR Atmospheric Sounder (VAS)  929
Visual Flight Rule (VFR)  4221
VLBI (See Very Long Baseline Interferometry technique)
VLF (See Very Low Frequency area navigation system)
Voight, Susan:

Biography  
General testimony:

Integrated programs for Aerospace-Vehicle Design
(IPAD) :
CDC STAR-100 advanced computer  4569, 4570
Contractual development readiness  4570, 4571
Current design procedures  4565
Data management systems  4568
Minicomputer studies  4568, 4569
Reliability/management plans  4567
User provisions  4566

Prepared statement  4552-4564
Integrated Programs for Aerospace-Vehicle
(IPAD)

Background/reliability/management  

CDC STAR-100 advanced computer 
Contractual development readiness 
Current design procedures
Data organization  4558,4559, 4561
Minicomputer studies  4560, 4561, 4563
User provisions  4554, 4555, 4557

von Konn, Clifton f.:
General testimony:

Aeronautical research and development:
Activity level/emphasis  46074609
ATA/NASA cooperation  4606-4608
Budget request, fiscal year 1976  4607
Evaluation committee establishment  4611
Refan/SAM program  4609, 4610
STOL/VTOL aircraft  4609

Information submitted:
"Views of the Scheduled Airlines on a Responsive
NASA Research and Technology Program:
Text   4757-4776

Design
  45524564

4551

4552, 4556,
4557, 4559
4562, 4563

4564
4552-4564
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?age
Vortex diffuser  4331
Vortex research (See Aviation Safety Technology Program;
Wake vortex research)

Vredefort, Africa  1302
VTOL aircraft:

Air traffic compatibility
Airlines research recommendations
Navy/NASA cooperation:

Fighter aircraft development  4453
VTPR (See Vertical Temperature Profile Radiometer)

  4467, 4469
4772

Wake vortex research (see also Aviation safety research and
technology program) :

Aircraft safety  4204, 4256
Airline recommendations  4765, 4772, 4773
Current emphasis  4177, 4192, 4262, 4324, 4325
Description   1677
FAA/NASA cooperation  4262, 4272, 4325, 4550
KSC participation  4550
LaRC activities  1678, 1679
Laser velocimetry  4536-4537 4538 4542, 4543 4547-4550
Reduction/tracking __4234, 4276 4279, 4295-4300, 4312-4316, 4325
Tracking and data acquisition support  3383, 3385
Wind tunnel applications  4110

Walker Plumbing and Heating Co., Columbia, S.0  3438, 3457
Wallops Flight Center, Wallops Island, Va.:

Activities review  3649
Aeronautical research 
Aladdin project 
Atmospheric investigations 
Budget request, fiscal year 1976 
Equal opportunity evaluation
Funding, fiscal year 1975 
GEOS-C support 
Ground instrumentation
Personnel management evaluation
Radar altimeter development 
Research runway utilization 
Scout launches 
Sounding rocket support
Wake vortex research 

3384, 3385
3379, 3380

3893
3651

  4027, 4028
3651
1047

  3378, 3383
  4027, 4028

1057, 1061
1672, 4318, 4319

1322
  3378-3380

1678
Wallops Station, Wallops Island, Va. (See Wallops Flight

Center, Wallops Island, Va.)
Waltham, Mass  1024
Wankel automobile engine  4531
Wanner-Isofi Co  3814
WARC (See World Administrative Radio Conference)
Washington  987, 1662, 1740, 3956
Washington, D.C____ 355, 839, 865, 1625, 3380, 3611, 3622, 3801, 4651
Washington University, St. Louis, Mo  1032
Washington, University of  239, 985, 986
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GSFC research
LANDSAT data 
LaRC research 
Modeling 
Remote sensing studies 

Water Pollution Control Act of 1972 
Water Quality Monitoring System (WQMS)
Water quality research  357, 769-773, 841, 882, 1600-1606, 3801

841, 882, 1600-1606, 3801
Water resources management__ 416-420, 427, 551-554, 760-769, 3460.
Water treatment (see also Activated Carbon Wastewater Treat-
ment System)  2041, 2043, 2044, 3807, 3808

WB-57 aircraft  361
WB-57F aircraft  879•
Weather and climate program, OA (see also Global Atmos-

pheric Research Program Meteorology; Severe Storm Re-
search Program) :
AAFE support  867,868'.
Argentina/Brazil/United States cooperation:

EXAMETNET 943, 945
ATS-6 utilization  926
Budget request, fiscal year 1976, 1975/comparison  575, 576
Climate history studies  935
Cloud research  570, 907
Disaster forecasting  255
DOC/NOAA/NSF/NASA cooperation:

Project Stormfury  931
DOD/ERDA/NASA cooperation:

CMRN  943
GARP support  886-888, 890-897
GATE support  256
Geostationary satellite support  908
NAS/NCAR/NOAA/NASA cooperation:

Climate change research  945, 947
Nimbus 5 utilization  888-892
NOAA/NASA cooperation:

Severe storm research  902
Objectives   886
Plans   897-900, 945, 947-950
Program cost reduction  575-577
Progress   935-945
Severe storm research  900, 902-907, 926-932
SMS 1 photographs  908-925
Stratospheric studies  237-239
U.S.S.R./U.S. cooperation:

Meteorological satellite tracking  945 

Wastedisposal technology (see also Activated Carbon Waste- Page
water Treatment System)  572, 2041, 2042, 3884'Wastewater treatment  1121, 1126-1129Water pollution (see also New York Bight; Pollution monitor-
ing program; Red Tide) :
EPA/NOAA/NASA cooperation 359, 708, 709, 817, 818, 843

  707-709
359, 360, 848, 3896

1629-1635
3901, 3902

841-850, 4155
3807, 3808
572, 1127
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Weather and climate program, OA—Continued ?age

Weather anomaly studies  932
Zero-Gravity Atmospheric Cloud Physics Labora-
tory  2680-2683

Weather forecasting (See Meteorology; Weather and climate
program)

Weather satellites (See Meteorological satellites)
Weather Service Offices (WSO)  1781
Weightlessness:

ASTP mission  4048
EOPAP gravity field experiments  1069

-0 Skylab mission  2740
Space processing  2678.
Zero-Gravity Atmospheric Cloud Physics Laboratory_ _ _ _. 2681

Wells William G., Jr.:
domments :

Aeronautical research and technology program,
OAST:
AACB study  4159, 4160
Budget request, fiscal year 1975/1976 comparison

4139, 4140,
Reorganization possibilities  4679'

Inquiries:
Aeronautical research and technology program,
OAST:
Budget request trend  4210,4213:
Construction of facilities  4706, 4707
Evaluation committee establishment___ 4605, 4610, 4611
Foreign competition/data restrictions  4606
Testing method/utilization  4687"

Aviation safety research •and technology program,
OAST:

Clear air turbulence 4325
Funding level/restraints  4324-4326
Wake vortex research  4324

Construction of facilities:
Advisory board evaluation  4676
Budget requests  4691
Duplication/utilization   4677-4679'
Industry/NASA cooperation  4675.
Modifications timetable/cost  4685, 4686 4688, 4689'

Fuel conservation technology program, OAST: .
4 Fuel savings projections  4353, 4354_

General aviation technology program, OAST:
Budget request  4653
Management   4408, 4409,

Laminar flow control:
AF/NASA cooperation  4352

Military aeronautics research and technology:
Required NASA approval  4454

Propulsion Systems Laboratory, LeRC:
Modifications plan/industry capability  4700-4705

55-777-75 20
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Wells, William G., Jr.-Continued
Inquiries-Continued

Wind tunnels: Para

Classification/sizes/cost   4679-4683,4700
Construction costs/schedule/sites  4694, 4698, 4699
Effect on U.S. capability  4695-4698
International cooperation/utilization  4691-4694

Wessels, R. R.:
Prepared statement:

Space shuttle facilities:
Status/charts :   2597-2610

West Germany (See Germany, West)
West Point-Pepperell, Inc  3781
West Virginia  787, 865
Westar  2455
Westar A 1328, 1329, 3348
Western Airlines  3805
Western Electric Co  43, 3450
Western Fire Equipment Co  3790
Western Test Range (WTR) , Vandenberg AFB, Calif.:

Funding   4072
Launches 1047 1054, 1322, 1326, 1329
Planned launches  2456
Space shuttle facilities 1824, 3509, 3595, 3598-3602,

3723, 4045, 4053, 4055
Spacelab ground operations  2642
Unmanned launches, CY 1974, 1975  2455
Weather studies  2277

Western Union Telegraph Co.:
• Cooperation with NASA:

Westar launches 
Westar-A   1328, 3348
Westar-B   1329

Westford, Mass  253, 1067
Westinghouse Electric Corp.:

Communications research  1741
Cooperation with GE/NASA :

ECAS   3119
SEC Orthicon  1440

Technology utilization  3781, 3786, 3796, 3797
Wet Wall Insulation System  3814
Wheeler, Dr. John A.:

Prepared statement  3463-3466
Trans-Alaska Pipeline  3463-3466

Heat pipe technology  3464-3466
White dwarf  1139, 1140
White Sands Proving Grounds, N. Mex  1111
White Sands Test Facility (WSTF) , N. Mex. :

Construction of facilities
DTMO support
Space shuttle support

2455

  2152, 2153, 4071
  2832, 2833

1846, 1916, 2334, 2340, 2870
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Page

Wichita, Kans  1704
Wichita State University____  4716
Widnall, Dr. William S.:

Comments:
Goddard Space Flight Center GSFC) :

Budget request  686
Inquiries:

AMPS program:
Funding level  1579

Space shuttle:
Control problem  2438
Payload size  1563, 1564

Solar Maximum Mission (SSM) :
Delay effects  690

Viking project:
Weight problems  1559

Wildlife management  3957
Wilkes-Barre, Pa  113
Williams, Francis L.:

General testimony:
Earth and Ocean Physics Applications Program
(EOPAP) :

Objectives/major areas   247
Ocean dynamics  247,248
Satellite sensors capabilities  248-250
Tectonic plate motion theory/measurement

techniques   248, 251-253
LAGEOS satellite:

Launch plans/earthquake prediction  253, 254
Measurement techniques  254

SEASA.T program:
Cooperative user funding  250

SEASAT—A :
Remote sensor development/user selection  251

Wilson, James E.:
General testimony:

External Tank:
Funding  1546

Inquiries:
Appropriations and budget:

Type of equipment deferred  3670
Atlas/Centaur launch failure:

Effects on Viking project 1735
ATS/CTS : 

Comparison/duplication of effort  1738
Electric propulsion technology:

Electric thruster/nuclear rockets, comparison  1759
Lewis Research Center (LeRC) :

Fs eilitv construction budget request  1769
LST/STORMSAT :

Platform stability/pointing accuracy  700
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Wilson, James E.—Continued
Inquiries—Continued

Space research and technology: Page

User follow-on 1743,1744
Wallops Station:

LaRC use 1672
Winblade, Roger L.:

General testimony:
General aviation:

Aerodynamic efficiency 4393-4395
Airfoils; definition/development/

utilization  4399,4400
Avionics research 4396,4399
Environmental related efforts 4397,4398
Industry/government cooperation 4390,4391
Low cost flight director 4399
Management/organizational changes, OAST____ 4408,

4409
Overview   4398, 4399
Proximity Warning Indicator (   4407
Research and technology development program__ 4391,

4392
Safety record/improvement research  4392,

4393, 4400, 4401
Stall/spin accidents  44C6, 4407

Information requested by
Wydler, Hon. John W.:

General aviation accident cause statistics  4401-4406
Prepared statement  4361-4389

General aviation  4361-4389
Advanced Technology Light Twin (ATLIT)
program  4372, 4373

Aerodynamic efficiency efforts  4369-4371
Aircraft crash worthiness studies  4366, 4367
Avionics integration studies  4373, 4374
Definition/significance   4361, 4362
Environmental impact studies  4374-4376
Foreign competition  4363, 4364
NASA role/responsibility/activities  4364, 4365
Operational loads environment studies  4367, 4368
Research and technology development program__ 4365,

4366
Safety problems  4362. 4363
Stall/spin studies  4368, 4369
Summary/charts/illustration   4376-4389
Terminal area operations studies  4367
Very Low Frequency (VLF) navigation  4373

Wind Electric Power Generation  3904
Wind energy research    116, 3100, 3108, 3877
Wind River Mountains  544-764
Wind shear  4262, 4263
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W ind tunnels (see also Full Scale Subsonic Wind Tunnel; High
Reynolds Number Tunnel; Transonic Research Tunnel) : Page

Construction/cost considerations_ _ _ _ 46754684, 4689, 4706, 4707
DOD/NASA cooperation  3543
Drag reduction research  4330
40 by 80 foot wind tunnel  3525, 3532, 3533
France/United States cooperation  4643
General aviation use  4332, 4620, 4644, 4666
Great Britain/United States cooperation  4693
Military aircraft utilization  4180,4281, 4685, 4695-4699
SCAR applications  4498
Space shuttle testing  4042
Transonic wind tunnel  3497, 3498

Windmill energy program  3167, 3172
Wing (See Airfoils; High-efficiency wing; Supercritical wing;
Thick wing; Vortex diffiuser)

Winglets   1684, 1689, 1713, 1714
Winn Hon. Larry, Jr.:

domments :
Apollo-Soyuz Test Project (ASTP) :

Follow-on activity  1993
Applications program, OA:

Public data dissemination  574
%Applications Technology Satellites:

Experimental basis/public impact  564
Program termination/cooperative funding prob-
lems   242,243

Budget cut adjustments:
Personnel morale/job brokering  3681

Data distribution:
Problems/viability   566, 567, 574

Disaster Warning Satellite System:
Significance   1782, 1783

Earth resources survey program, OA:
Institutional problems  559

ICE WARN project:
Shipping lines interest  563

LACIE project:
International acceptance  35

Meteorology:
NOAA/NASA cooperation  700

Polution monitoring program, OA:
Stack emissions  356

Range management:
Nonacceptance   559

Research and development (R. & D.) :
User versus NASA role  566, 567

Space research and technology:
User follow-on  1745, 1746

STARPAHC :
Relocation to India  663

Weather and climate program, OA:
Short-term weather forecasting  355
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Winn, Hon. Larry, Jr.—Continued
Inquiries:

AOIPS : Page

GSFC prototype  353
Apollo-Soyuz Test Project (ASTP) :

Backup program  1993
Phasedown/manpower/expenditures   1993
U.S.S.R. launch facilities/accessibility  1986

Applications program, OA:
Funding request/timetable  352

Appropriations and budget:
Personnel/facilities reduction  3683
Transition period request  124

Atlas/Centaur launch failure:
Viking project impact/costs/review board__ 1734, 1735

Atmospheric research:
Aerosol bottles/air conditioners  694

ATS-G :
Backup satellite  240
Follow-on budget request  241

• ATS 6 :
Alaska medical care/India education programs  26

• ASTP support  3428
Operational life/transfer to India  241
Transmitting antenna  630

Charge Coupled Device (CCD) :
Operation/King Radio utilization  3308

Communications satellites:
Radio interference  570

Construction of facilities:
Cost variance authority  3579-3582

CTS (Communications Technology Satellite) :
Follow-on to ATS 6/comparison  1737-1739, 1742
Personnel exchange expenses  1769

Data Collection Platforms (DCP) :
Significance/number   552, 553

Data acquisition and analysis:
Delays 701-704

Disaster Warning Satellite System:
Background/description/uses   1778, 1779

Earth resources survey program, OA:
Budget request/plans  577, 578
Data collection platforms   552, 553
Flood prediction  554
Foreign use reservations  559
LANDSAT vs. aircraft effectiveness  558
Potential economic benefits 363, 497
Water resources surveillance  552

Energy research and development:
Duplication of effort 3168, 3169

A
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Winn, Hon. Larry, Jr.—Continued
Inquiries—Continued

Global Atmospheric Research Program (GARP) : Page

Atlantic Tropical Experiment  258
Data acquisition and dissemination  260
Interagency cooperation  259
Weather forecasting accuracy/economic benefits_ 349

ICEWARN project:
Funding support  562

Integrated Utility System (IUS) :
Energy/water/sewage savings 124, 125

Jet Propulsion Laboratory (JPL) :
Cal Tech financial relationship  1530
Civilian projects  1515
NASA investment breakdown  3673

LANDSAT—C :
Contracting/schedule/launch vehicle 560, 561

LANDSAT 1:
Aircraft data comparison 246, 558
Water depth measurement  552

Large Space Telescope (LST) :
Life expectancy/periodic service  647

Lewis Research Center (LeRC) :
C of F budget request  1769
Cooperation with ERDA  1771
Earth energy R. & D  1773, 1774

Manned space flight:
Man's adaptability limitations  614

Martin Marietta Corp.:
Contracts/proposals   1535
Employee transfer  1540
Organization  1573, 1574

Nimbus—G:
Schedule slippage impact/costs 358, 359, 3668, 3669

Office of Aeronautics and Space Technology (OAST) :
Future testimony/weather studies  3299

Office of Applications (OA) :
10 percent budget cut effects  578, 579

Office of Energy Programs:
Reimbursable activities  3167, 3168

Orbiter program, Rockwell International:
Engineering value analysis/costs  2302, 2303

Ozone depletion:
Accuracy/timetable   362, 363
Air conditioners/spray cans  606
Space shuttle/SST effects  603-605

Pioneer/Venus project:
Budget request, fiscal year 1976  619

Pollution monitoring program, OA:
EPA coordination  357
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Winn, Hon. Larry, Jr.—Continued
Inquiries—Continued

Remote sensing: vage
Red Tide phenomena  708,709

Research and Program Management (R. & P.M.) :
Civil service personnel/consultants  3563, 3564
Increased utility expenditure  3562
Real property rental  3562

Rockwell International Space shuttle program:
External Tank thermal protection system  2284
KSC projects/cost allocation  2287-2289
Spacelab scheduling/materials  2291, 2292
Status/schedule  2402
Test stand location  2394

SEASAT program, OA:
Long-range plans/cooperative funding/users_ __ _ 250

Severe storm program, OA:
Forecasting time  350

Solid rocket booster/solid rocket motor:
"Wobble" control  2286

Space biology and medicine:
U.S.S.R. cooperation  618

Space research and technology program, OAST:
Space shuttle activities  3311
User follow-on  1742-1746

Space shuttle:
Cost projections/training aircraft  1995
ISTB test firing  2386
Main Engine hurdles/material acquisition  2437
Remote manipulator  3299, 3300
Rockwell International testing  2415, 2416
Training aircraft cost/status  1995

Space tug:
Duplication of effort, propulsion system  1754
Size   3306

Spaceflight Tracking and Data Network ( STDN ) :
International cooperation  3429

STORMSAT :
ATS 6 hardware utilization  700
GSFC definition studies  699,700

Stratospheric research:
OA role  361

Tracking and data 'acquisition program, OTDA :
Advanced systems budget request/personnel  3425
Budget cut effects  3428
Commercially operated tracking system impact  720
Tracking station reduction  718

Venus (planet) :
Runaway greenhouse effect  596

Viking project:
Biological package units  1554
Launch/mission control responsibilities  1529
'Spacecraft   1556
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Winn, Hon. Larry, Jr.—Continued
Inquiries—Continued

Water resources management: Page

Flood forecasting  554
Weather and climate program, OA:

Budget request  576
Climate change research/establishing norms__ 354, 355
Interagency cooperation  351

Winslow Co  3791
Wisconsin   769, 3611
Wisconsin, University of:

Cooperation with NASA:
Biomedical Application Team__ 3443, 3471, 3487, 3930, 3945.
Meteorological information study  286-347, 349, 3611

Space Science and Engineering Center:
Meteorological information study  286-347-

Washington, H. W.:
Letter to Milford, Hon. Dale:

Construction of facilities 4726, 4727
WMO (See Meteorological Organization)
Woll, E.:

Letters to Milford, Hon. Dale:
Construction of facilities  4726

Women 2010, 2011, 2031-2033, 2475-2477, 2509-2511
Woods Hole, Mass  1578,
Woods Hole Oceanographic Institute:

Cooperation with NCAR/NOAA/VIMS/NASA :
Oceanic current studies  3901

Woods Hole Summer Study of 1973  4045
Worker Trainee program (See George C. Marshall Space
Flight Center)

Working groups, DOD/NASA  3186, 3187
Working groups, U.S.S.R./U.S  1793, 1990'
World Administration Radio Conference (WARC) L  1008,

1009, 1013, 1014, 1777, 3391
World Food Conference 35,734
World Geophysical Year, 1985  3767
World Meteorological Organization (WMO)  890, 3960
World Weather Program  890, 3960
World Weather Watch (WW-VV")  895
WQMS (See Water Quality Monitoring System)
W. R. Grace and Co  3458
WS0 (See Weather Service Offices)
WSTF (See White Sands Test Facility)
WTR (See Western Test Range)
WWW (See World Weather Watch)
Wydler, Hon. John W.

Comments:
Advanced transport aircraft technology:

SST engine configuration  4522
Information dissemination:

Limiting foreign access/Freedoms of Information
Act   3575, 3576
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Wydler, Hon. John W.—Continued
Comments—Continued

Langley Research Center (LaRC) : Page
Problems/operations/morale  4160, 4161

Microwave landing system:
Installation schedule  4257

Military aeronautics research and technology:
NASA utilization  4452

Noise reduction research:
JT8D refan application  4259
NASA role in Federal rulemaking  4267
OAST research status  4264
Two-segment approach  4259-4261

Personnel:
Federal Government salary freeze  4156

Subcommittee on Aviation and Transportation R. & D.:
Authorization bill, 1976, hearings  4106

Inquiries:
Advanced transport aircraft technology:

Climatic impact assessment
Nitric oxide emissions
Sonic boom phenomena
SST engine configurations  4522
YF-12 test panels  4521, 4522

Aeronautical research and technology programs, OAST:
Budget request, fiscal year 1975/1976 compari-
son   4139, 4140

R.&T./R.&D. terminology  4356, 4357
Appropriations and budget:

Revisions, Authorization bill, 1976  3582
Construction of facilities:

Composite model/metal finishing shops, LaRC  3528
Orbiter approach/landing test facility, FRC,
Palmdale  3535

Fuel conservation technology program, OAST:
Safety   4357-4359

Facility utilization  3535, 3536
General aviation:

Aircraft avoidance systems  4650
Large airport use  4652, 4653
Low cost flight director  4650
Proximity Warning Indicator (MITI)  4407
R&D. efforts/problems  4606, 4649, 4650
Safety problems/accident cause statistics  4400,

4401, 4406 4408

  4522-4524
  4524, 4525

4525

Information dissemination:
Limiting foreign access  3576

LACIE project:
International acceptance  35

Microwave landing system:
Installation schedule  4257
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•i

Wydler, Hon. John W.—Continued
Inquiries—Continued

Military aeronautics research and technology: rage

DOD/NASA cooperation  4450-4453
VTOL aircraft  4453

Noise reduction research:
Research plans/quiet engines  4264, 4265
Wake vortex hazard/wind sheer effect 4262, 4263

"Outlook for Aeronautics" study:
CARD study comparison  4139
Origins/purpose   4138

Personnel:
Minority employment of engineers, LaRC/
NASA   4161, 4162

Rotor systems research aircraft program:
Funding/responsibilities   4451

Tracing and Data Relay Satellite System (TDRSS) :
Contract procurement plans  3430
Leasing versus ownership  3430-3433
Military utilization  3433
Possible delays  3431, 3432
Two versus three satellite system/coverage __ 3429, 3430

Transonic Aircraft Technology Program (TACT) :
Funding/responsibilities  4451

Two-segment approach:
Capability   4258
Test flights/safety  4260,4261, 4263

Wind energy research and development:
Financial grants  3172

XV-15 tilt rotor research aircraft:
Funding/responsibility   4451

Wyoming   562, 764
Wyoming, University of  775, 778, 826

X
X-band   3374, 3376

ASTP investigations  4048
Astronomy   180, 696, 697
HEAO investigations  1146, 2651, 2654, 2657, 2659, 2667
Great Britain/United States cooperation:

X-ray source observation  1137, 1144
LSMC screen technique development  634
Netherlands/United States cooperation:

Star emission measurements  1137
Satellite investigations  1144, 1145, 1973, 1974
Spacelab investigations  1457, 1458

X-ray Telescope Facility (See George C. Marshall Space Flight
Center)

X-24 aircraft  4183
X-24B aircraft  3383
X-24C aircraft  4506, 4507, 4520
Xerox Data System  3786
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Page
XV-5A aircraft  4687
XV-15 tilt rotor research aircraft  4414,4415,4448-4451

Yardley, John F.:
General testimony:

Apollo-Soyuz Test Project (ASTP) : 4
McDonnell Douglas labor strike effect  1822
Personnel   1993
Status   1821,1822
IT.S.S.R./United States future activity  1993 111

Interim Upper Stage (IUS) :
Development/capabilities   1826

Manned space flight program, OMSF: Ar
Achievements (film documentary)  1818-1821

Space Shuttle:
Assessment board  1825
Contingency landing site  1916
DOD cooperation  1825,1935
Environmental impact  1933
Personnel/budget   1822
Prime contracts  1994,1995
Subsystem test firing schedule  1919

Spacelab :
Development/status   1826

Information requested by:
Fuqua, Hon. Don:

Space Shuttle deferrals/OMB reduction fiscal
year 1976  1825

Unobligated balances, fiscal year 1975, OMSF  1994
Prepared statement  1790-1817

Manned space flight program, OMSF  1790-1817
Advanced Development .,.  1808,1809
Advanced missions studies program  1812,1813
Apollo-Soyuz Test Project (ASTP)  1792,1793
Development, test and mission operations
(DTMO)   1811,1812

Interim Upper State (1175) /Space tug  1805 1806
Payload Integration and Mission Analysis  1806-1808
Personnel changes  1813,1814
Research and development, budget request  1817
Skylab hardware  1814
Spacelab   1803-1805
Space life sciences program  1809-1811
Space Shuttle  1796-1802
Space Transportation System ( STS)  1794-1796

Space Shuttle  1796-1802
Assessment board  1801
Budget request  1796,1797
DOD/NASA cooperation  1801,1802
Inflation effects  1798,1799
Status     1797, 180&
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Yardney Electric Corp.:
Cooperation with NASA: Page

Silver-zinc cell development  1786
Yazoo lawnmower  2949
YC-14 aircraft  4211
YC-15 aircraft  4211
Yeutter, Dr. Clayton:

Biography  28
General testimony:

LACIE project:

411 
Cost sharing  37,38
International acceptance/trade implications  35, 36
Experiment elimination  41
Significance/justification/objectives  39-41
Trade impact  38

Earth resources survey program, OA:
Agricultural use/economic implications  31-33
Cost sharing  34
User effectiveness  33, 34

Prepared statement:
USDA remote sensing  29-31

Corn Blight Watch Experiment  29, 30
LACIE project  30,31
LANDSAT use  30
Significance in food production  29

1-F-12 aircraft   3383,
4108, 4234, 4253, 4254, 4450, 4495-4500, 4518, 4519, 4521, 4522

YF-16 aircraft  70, 4108, 4180, 4207, 4452, 4454, 4455
YF-17 aircraft  4452
Yonkers, N.Y  48
York University:

Cooperation with Maryland University/Pittsburgh Uni-
versity/NASA:

Stratospheric chemistry and physics research  606
Yuma, Ariz  4110, 4219, 4244

1 Zaire   43
Zeller Corp  3782
Zenith Radio Corp  3781
Zero-G Atmospheric Cloud Physics Laboratory, Space

• Shuttle   907, 962, 963, 2680-2683
Zero-gravity (See Weightlessness)
Zonal Earth Energy Monitor Mission  948
Zone forming fungi  1981
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