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MARAD - Maritime Administration
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MEDLINE - Medical Information Retrieval System

MENEBRUNE - Central Communication Processor for the ALOHA System
MHZ - Mega Hertz

MMW - Millimeter Waves

MOT - Ministry of Transportation (Canada)

MSHC - Mountain States Health Care

MSSCC = Multicolor Spin Scan Cloud Camera

NAFEC -~ National Aviation Facilities Experimental Center
NASA - National Aeronautics and Space Administration

NBC - National Broadcasting Company

NBS - National Bureau of Standards

NCAR - National Center for Atmospheric Research

NCAST - Nursing Child Assessment Satellite Training

NCER - Northern Center for Educational Research
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NOAA - National Oceanic and Atmospheric Administration

NORPAX - North Pacific Experiment

NPR - National Public Radio

NRL - Naval Research Laboratory
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OSU - Ohio State University
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P/N - Phase Difference Navigation
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PSSC - Public Service Satellite Consgortium
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R/V - Research Vessel
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SECA - Southarn Educational Communications Association
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SITE - Satellite Instructional Television Experiment (India)

SSB - Single Sideband

SSCC - Spin Scarn Cloud Camera

SSRA -~ Spread Spectrum Random Access

TDRE - Tracking and Data Relay Experiment

TEAM - Televised Education Applied to Montana

TET - Transportable Earth Terminal

TOT - Terminal of Tomorrow
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TSC ~ Transportation System Center
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TWT - Traveling Wave Tube

UA - University of Alaska
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VOLUME 2
SECTION 1
INTRODUCTION

All information contained in Volume One can be considered
as data relevant to the origin of the experiment, i.e. initial
data. In contrast, Volume 2 contains information relevant to the
results of the experiment.

The information contained in this volume is an outgrowth
of earlier work by the University of Dayton Research Institute
(see Accession No. 765 and 785) in compiling a data base of
uses made of the Applications Technology Satellites (ATS) and
the Communication Technology Satellite (CTS). The information
contained in this volume has come primarily from reports
written about the experiment or demonstration. The reports that
have been accumulated during the course of this work are identified
by an accession number and the titles of the reports are listed
in Section 3 of this volume. Over 750 documents have been
obtained and catalogued, of which, approximately 650 abstracts
have been made. The abstracted documents are presented in
Volume IV. All bibliographic material is stored on I.B.M. cards
and can be searched and listed for various categories such as
author and report title.

Another source of information on user experiments contained
in this volume is the users questionnaires. The questionnaires
were obtained from surveys of ATS and CTS users in 1976, 1977,
and again in 1979 and are presented in Volume III.

The information contained in this report is structured to
allow the reader to enter into the report at any place depending
on need and initial information, and thus proceed to any other
part of this report for further information.
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SECTION 2

SUMMARY OF USER EXPERIMENTS GROUPED BY
APPLICATION CATEGORY

This section contains a detailed summary of the applications
experiments on the gatellites. 1In Volume One the basic unit was
the experiment. However, many experiments had many diverse parts
and each part tended to reflect a different application of
satellite communication technology. These applications are the
important product of the satellite program and herice should be
Cclearly described and documented. Hence, the main emphasis
here is the application of the experiment. For example, the
HET experiment had many parts and further each part had many
different applications. This section is oriented toward
applications but enough information is given so that the reader
can tie each application to a particular experiment. Because of
the wide variety of applications, the experiments are grouped
into the following categories.

Aircraft Communications
Broadcasting
Communications

Data Transmission
Education

Health Services

Maritime Communications
Meteorology

Ranging and Position Fixing
Satellite Environment

Time and Frequency Dissemination
Wave Propagation

[SESESE S SH SH SR SR NN SN SY M)
L] L] L] * -
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Each of these categories is further divided into a number of
subcategories, which are listed in alphabetical order. For
instance, the education category is subdivided into adult,
college, CAI, government, library, medical, miscellaneous
education, and primary. Because of overlap in categories some
experiments are listed in more than one category. For instance,
ECG transmissions are listed both under Health Services and
Data Transmission.

2-1




The user experiments are listed in a tabular form which
includes the Jocation, experimenter, sateilite, dascription,
and time frame of the experiment. The numbers in the column
labeled REF.NO. refer to UDRI accession numbers of reports that
are pertinent to the experiment. The numbers in the column
labeled EXP.NO. refar to NASA experiment numberxs as listed in

Volume 1, Seaction 2.
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2.1  AIRCRAFT COMMUNICATIONS

This section contains those sexperiments dealing with
voice and data transmission to and from aircraft. A large
part of this experimentation waes directed toward the develop~
ment of air traffic control system. Experiments were
categorized as antenna design, multipath fading, and voice
and dats transmission.
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AT !CRAFT COMMUNICATIONS (CONT'D)

AGENCY
LOCATION OR BAT. DESCRIPTION TIME PRAME UD ACC. ':.f,"
SPONSOR 69 70 7] 7? 73 4 15 76 277 719 78 NO. °
1 1 1 i 1 i 1 1 i i
MHULTIPATIE FADING (CONT'D)
H«)cean Boeing LA'rs—s Sea-reflacted and direct data were ob- N 288,556 ] 251
{0OT/FAA tained for satellite elevatlons be-
tween 9° and 31*. Determination of
ultipath signal amplitude statistics,
ower spactral deusity, polarization
propertfes and selected fadlng charac-
teristics. FPading was in agreement
ith predictions.
Luorth poeing IATS-6 |reat probes of the oceanic multipath — 54%,552 | 657
Atlantic DOT/TSC wera conducted on elghteen occasjons, . 670,686 664
& U.S. DOT/FAA covering elevation angles from 31°* to 667,734
uSCG 32° and a varlety of sea ccnditicas. 177,178
Canada ultipath tests were also run for 844,900
ESA variable terrain conditions. .
Canada CRC ATS-6 [Measure low elevation sea scatter on [ ] See U.F.} 657
I~band and VHF signals and measure 2-030
signal fading at C-band and MMW.
VOICE & DATA TRANSMISSION
buenleru DOT/FAA ATS-1 A serles of alrcraft two-way commun- | S 28,2%4 185
emlsphere Arinc ATS~) Jlcations tests involving various 295
COMSAT ailrlines. Tests were parformed
Alrlines under normal flight conditions and
dur ing maneuvers to determine ailr-~
craft orfentation affects on
satellite communjcation.
JWestern EGeG ATS-1 JCo-unlcatlona experiments were ju = | 1,20,21 |232
Wemsphere conducted during a serles of auroral 281
€lights at high altitude and at
conjugate geomagnetic points In
opposite hemispheres. Satellite was
wsed to communicate with alrcraft,
fhorth ARINC ATS-3 JARINC/Airlines test over Atlantic - 174,176 185
Atlautic Jocean involving a TWA Boeing 707 240
equipped with a Bendix low-profile
\juasicircular polarized antenna and
nendix STACOM radijo equipment. Tests
were made during perjods of Intense
solar flare activity.




AIRCRAFT COMMUNICATIONS (CONT'D)

AGENCY
LOCATION OR DESCRIPTION TIME FRAME up Acc. | EXP.
SPUNSOR 69 70 71 72 13 24 75 7 18 19| wo. wa.
| 1 i 1 1 i | | ] 1
VOICE & DATA TRANSMISSION (CONT'D)
paclfic ARINC Fiight tesls of the 566 STACOM trans- = 13 195
Novthwest Adclines clever and a S00 watt transmitting
an Am power amplifier during predelivery of
Boeing 747 to Pan American. Comsuni-
catlon with ground station was througl
ATS-1 and ATS-3. Volce communication
was classlifled as good to strong.
Hoxth General A number of experiments to evaluate 37,236 261
Awmer ica Electrlc communlcations reliability and IEE——— 569,632
position flxlng accuracy. 640
Westeon Telcom, Inc Test of effectiveness of satelllite 30
Hemlsghere in malntaining volce communication e
between two alrcraft and between an
alrcraft and a ground station In
opposite hemispheres. Performance
was marginal.
u.s vesting - Piret successful [.-band voice test. 670 657
house Involved communication bLetween ground by 664
HASA/GSFC statlon and alrcraft Canadlan Jet-
FAA star. Other communication Involved
Canada an FAA KC-115 and an ESA Comet.
ESA
HOrth Boe ing Four volce wodulation techalques were 549,552 ] 657
Atlantic DOT/TSC tested: (1) adaptive narrowbound fre- [ 670,686 | 664
& U5, DOT/EAA quency modulation (2) Hybrid to. 1 687,734
usc; (Q-M/PSK) {3} Oybrid Ho. 2 (PLM/PSK) 776,178
Canada {4) Adaptive delta volce modulation. 209
ESA All modems except (1) achleved In 244,881
excess of 701 pPB work intelligibility 988
at 43dp-nz.
HosLh Boelug Five digital data modems, each o 949,552 | 657
AvLlautic DOT/TSC opuerating at 1200 bite/sec, were 670,686 | 664
& U.S. LOT/FAA evaluated at L-band for bit-errocr- 687,734
uscaG rate and error burst behavior. 176,778
Canada Hodem performance was evaluated over . 844
LSA a range of Flight geomutrics and

carrler-Lo-nolee power density ratio
uslng operational slaot-dipole
antennas.
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AIRCRAFT COMMUNICATIONS (CONT'D)

cquipped with slde-looking radar s
transmitted via GOES satellite to
HASA/LRC. Data §Is annotated to show
fce coverage and thicknesg and trans-
mitted via CTS to Barrow, Alaska.

AGENCY . ACC
LOCATION on SAT. DESCRIPTION TIHE FRAME mlo ‘ z“‘.f'
SPONSOR 69 70 7} 72 73 14 15 76 s 5 i :
— 1 g 1 ] | 1 i i $
VOICE & DATA TRAHSMISSIOH (CONT'D) -
nHorth Canada/CHC [AT1S-6 | Improved verglons of voice sodulation | ] 98
Atlantlc technlques tested during the previoua
year were tested and comspared to a
narrowband frequency modulation
system under varylng couditions.
Alsuka HASA/LRC “TS ice flow data gathered by a C-1130 740,780 C?S—Zj
879
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2.2 BROADCASTING

Broadcasting experiments refer to one-way satellite
transmissions in which the audience was not expected to
respond. Most of these experiments were run in conjunction
with established broadcast stations. Both audio and video
broadcasts have been transmitted.

The Satellite Instructional Television Experiment
(SITE), which was conducted by the government of India, was
perhaps the most extensive effort in broadcasting. Consider-
able broadcasting experience was also obtained in Alaska.

SUPITEIN
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BROADCASTING

LOCATIOUN

AGENCY

BEPONSOR

SAT.

DESCRIPTION

2 7

TIME FRAME

3 74 15 16 77 18 1:
1 1 1 L1 1

UD ACC.
NO.

BXp.
NO.

Bawal}

Alaska

Alaska

fndla

B.8.C.

Hughes
ceB

Univ., of
Hawall

State of
Alaska
NER

State of
Alaska

Government
of India

ATS-1

ATS-1

ATS-1

ATE-6

BROADCASTI NG

Video Lroadcast [ 1560 yummer
alympics from i zlco Clty to Europe.

A transcontinental jnterconnection
experiment using AT8-1 and ATS-)

to relay ETV programs bLetween East
and West Coasts. Primary objectlve
was (0 evaluate tha performance of

a transcontinental patelijte link
for video. Becondary objective was
to evaluate reception by medium size
receivers §n urban setting. Demon-
strated both objectives.

fRadio station KTUH bLroadcast voice
maessage from Cancellor of Unfversity
of Nawail*via ATS-1 to South Paclific
area. Marked the beqlnning of
PEACESAT network.

HNPR-KUAC !nterconnect carrcied the
program "All Things Conaijdered” to
Alaskan villages. Prograsming was
marginal because of technical
difficulties. Voice communication.

Local news from the villages in
Alaska aid world news broadcast to
villages in Alaska pnetwork. Volce
communlication.

The Satellite Instructlional Tele-
visfon Experiment (SITE). Speclal
p(O?(i-l developed in Indla on

family planalng, agriculture, and
nationalleam were Lroadcast daily to
approximately 2400 rural villages.
Purpose was Lo evaluate effect of TV
in promoting rural develogment. Over
1200 hours of programs were broad-
cast.

1,58

28,38
158,159

12

34,46
6]

49

255,532
518,706
004,826
896,98)

235

217

227

647
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BROADCASTING (CONT'D)

LOCATION

AGENCY
On
SPONSOR

SAT.

DESCRIPTION

TINE FRAME

€9 70 71 72 1)} 74 75 176
i i (1 | i | 1 i

UB ACC.
NO.

Lyp.
NO.

Puertoe Hico
Vicgin 1s8ls.

Sout hwestern
u.8.

.5. Samoa

Wout fndies

Alaska

Projoct
ook -Ugp
Inc.

NASA/GSKFC
HUK (JAPAN)

COMSAT NBC

COMSAT
SECA

PSSC

Univeraity
of the West
Indles

Alsska

CTs

CTS

ATS- 3
ATS-6

ATS-6

BROADCASTING (CONT'D) .

Uroadcast bhealth, education, and
cultural and maral programs to

ftuerto Rico and Virgin lslands

rural population. To explore concept
of using TV to bring higher atan-
dard of llving. Programs accompanied
Ly work materfals. MNo fateractive
capabllity.

burfirg the Adv. Grd. Rec. Equip.
Experiment (AGREE) Thirteen sets of
low-cost ground equipment were tested
for satellite use. 2.5-m, l.6-m

and 1.0-m antennas and assoclated
recelvera were tested.

Bicentennlal TV transmiesion from
Yellowstone Natfonal Park to NBC
In NY for "Glorlous Fourth® programs.

Trancmitt:d Scottish games from
Grandfather Mta., ¥8.C. to Southern
ETV network.

The Samoa Feed (SAMFYE) Experiment
invclved the delivery of public
broadcasting prograsming dlrectly
to Samoa. Station KVIK was the
local distributor.

Broadcast educational programs to
cittzena in West Joadles. One-way
video and wwo-way audio.

In Lthe Alaska Feed Expeoeriment (ALFE)
Pulilic Broadcasting System programs
are broadcaet to Palrbanks and
Aunchorage during prime time,

764

780,792

923

923

897,922

530,922
97

660

crs-2u4

34)
672

13
€6)

661

4

;
|
i
|
|




——
1-2

BROADCASTING (CONT'D)

AGENCY
LOCATION oR SAT. DESCRIPTION TIME FRAME voaee- | Bt
SPONHSOR (1] 0 1 72 13 74 25 16 17 18 7% ‘ -
L 1 i | 1 i 1 1 1 A ]
BROADCASTING (CONT'D)
u.s r.C.C. CTS Terminal of Tomorrow {(TOT) was &n | 8i? Ccrs-
outgrowth of project AGREE. During
the experiment flve recelve only
terminals were tested for T.V.
reception. Accowplished first
satelllte-to-home T.V. reception.
Eastern U.5.] PSEC crs Congress repragentaiives in Washing- | TR Crs-24
Station ton, D.C. and local leaders in
wMVS Mllwaukee discussed economic issues.

WMVS broadcast the program to the
public on channel 10.

s it DA s Sl i S

b B i




2.3 COMMUNICATIONS

Many of the ATS demonstrations involved the use of the
satellite in a support role to a scientific experiment. Other
demeonstrations were basically of a conference nature and could
not be properly called education. ATS and CTS support and
conference activities are summarized in this section. Alse
included in this section are satellite communications demon-
strations that involve library services, transportable terminals
and video relay.
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COMMUNICATIONS

are in bBaltimore, Maryland, and
liza, Ohlo.

AGERCY
LOCATION oR BAT. DESCRIPTION TIME FRAME Puo s | ey
SPONHSOR 9 70 22 1 14 15 16 1M Tf 11 :
Ji | 1 1 1 i 1 1
COHFERENCE
Alaaka State of ATS-1 A serles of programs sponsored by [ 43, 148 ) 227
Alaska native organlzations. Two-way voice
communication ¢n issues of interast
to Alaskan natives,
pacitic univ. of ATS-1 JA large number of and varjety of PR | 120,206 | 23Z
Hawaf i perscn-to-person voice communications 210,219 § 297
PEACESAT have bLeen transmitted over PEACESAT 577,745
Network Hetwork. International Involvement. 822
Topice guch as carpentry, living
poets, denque faver, computess,
cultural diiferences, etc. have been
subjecte for discussion. Most
exchanges Involved aseveral persons at
two or more stations In the network
communicating about & common topio.
Australia HiN ATG-1 [Sclentiat to sclentist conferences [ U.F.
u.s. ATS-13 Jinvolving researchers in itsolated 2-034
fleld study sites.
u.8, and tat. Inst. JATS-} JMeygularly scheduled voice cosmunj- L] 530 295
Pacltic of Allergy cutions belween research scientists
and Infect. {u disease control. Over 100
Diseasga sclentiats in U,3, and Pacific area
have purticlpated.
Alasks ' UET/LAMT ATS-6
Nor Lhwest HL/Le cTs Two-way interactive multiplex audio | —J 505,516 j CcT5-1
u.s. and video satelllite communications 555,562
ware used to {nterview Alaskanp €52,65%0
applicanta to the UKW medical school. 780,792
tastern U.5. [Wesling- crs rull duplex video Lo allow indi~ PN | 555,562 | CT8-15
house viduals to meet face-to-face without 700,792
NASA/LRC ithe problem of travel. Terminals 823




El!||||-IIllIlllIIlIIl!llllllllllllllllllllIllllllllIllIllllIIlIIlIlIIIIIIIlIl:--llII-n---I.I---------------!-1

P1-2

COMMUNICATIONS (CONT‘D)

AGENCY
LOCATION on SAT. DESCRIPTION TIME PRAME UD ACC. | EXP.
SPONSOR €3 70 71 12 73 4 15 16 17 1 19| WO Mo.
| i 1 I ] i i 1 1 ] i
CONFERENCE (CONT'D)
u.§. NASA C186 Two-way video was used for tele- aaEERn] 780,792 C'l's-lﬁ
conferencing between NASA Ames, Lauis
Goddard, and leadquartera. Effects
of atmuspheric conditions on
performance were studled, as were the
use of encoders and decoders.
Canada rublic cTS A scries of seminars was held bhetween = 720
u.8. Service Canadlan and U.8. governmental
Commission officlale. Btudles were in Ottawa
of Canada and Syracuse. Toplcs covered
inciuded inter-governmental
relations, health care delivery,
and International communicatjons.
Weatern U.S. Navy AT8-1 ] The purpose of this experiment is to _F 530 n
lemispheve determine the viability of a satel-
lite communication network for use by
the Naval Fleet Analysis Center.
voice link between California and
Puerta Rico.
Eastern U.S. ] George CcTs hemonstration of videoconferencing [ 780,792 | CTS-2%4
Washington between congressperson, thelr staffs 839,851
Univ. and Lheir constjtuentas. Application 879,945
areas Include hearings, constituent
group meectings, and personal dlalogue
betlween congressperson and
constiluents.
u.8. Assn. of cTsg Experiment to determine §f satellite SR 516,040 ) CTS-7
American will provide mechanism to mobillze ’
Med. Col. seleclted experts on short nctice to
uew appraise materials submiited for
inclusion In the NIM flles,
n.s. NIN/ZLIC CTS lse of two-way video to allow NN 516,840 ] CTYS-7
Hatlonal selectad youth teams from different . 048,849
Institute parts of Lhe country to discusse
un Druyg common problems in drug abuse
Abus.y prevention programs.

L




COMMUNICATIONS (CONT'D)
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AGENCY
LOCATION OR SAT. DESCRIPTION TIME FRAME UD ACC. | EXP.
SPONSOR 69 70 71 72 13 14 75 16 77 18 19| Wo. wo.
] i ] 1 1 A /] 1 i i /]
CONFERENCE {CONT'D) .
bi.s. | JUVARY CTS pethesda and L.A. wera involved in a 849,849 JCTS-?
0.T. HWash- drug abuse conference. Presenters
ington wera from Hloward V. and Kazi liouge.
toundation Two-way audio-video.
u.s NI/ CTs Presenters in Bethesda and Menlo Park 848,849 JCTS-7
Last-Wast interacted on Orlental and Indlan
Acadeamy healing methoda. Participants were
of Nealing red. Mealth Agency Adm. and Uni-
Arts versity Faculty. Two-way audio-
video tor presenters, one-way for
several hogpitals In California.
u.s NEW/LuC CcTS Two three hour sessions and one six 848,849 J CTS-?
Inst. For hwour sesesion on the family. Audience
fedlatrics was health professlionals in Alaska,
Cal., Colo., and Wash., D.C. Two-way
video and audio, some one-way video.
hlaskae HET/YANE CTS Inleractive programs directed toward 555,562 c-rs—uf
Northwest i/ recrultment of mlnoritles. Programs 700
u.s. direcled to students and parents.
Easlern U.S.|Satelllite JCTS PROJECT ADJUNCT uses high-speed 180 CTS-26
Businesns digital communications. Tele-
Systicems conferences are set up for partici-
pating companies using twc-way video,
Capability includes data proceusln«i,
document dlst., and electronjc mail.
Western U.S.JVA CTS tndividual and conference commsuni- 555,562 jCTsS-11}
cations belween hospitals in net- 780
work. Emphasis on lwo-way video
transmission. HMobile unils make
production possible at any hospital
in the network.
Western U.5. f1rasc crs Demonstration of officlals intecested 9 CTS8-21}
tur. of in the possibility of uslng sat.
Reclomation communication to coordinate tLheair
efforte througho .. the country.

e




COMMUNICATIONS (CONT'D)

AGENCY

91-¢

LOCATION OR SAT. DESCRIPTION PIME FAANE wusm BXP.
5PONSOR 2 73 74 15 16 17 18 19 . No.
'y S | ] ] i i
CONFPZRENCY (CONT'D)
U.8. Trust ¢S8SC ATS8-1 | The Dept. of Interlor Sat Proj. (DISP PEaREN] 897 13
Territories JbeplL. of ATS-6 |is a multi-disciplined educational 639
Interlor program for the Trust Terr. 21 ViP
radio terminals. ATS-6 Is to Lo used
tor video conf. in late 1978,
u.s NIN/LIC crs info. dissemination and exchange at 'Y 848,845 } CT8-7
scc. for annual meeting. Anahkeim and
Neuraacl- Bethesda were the two-way sites
ences involved.
racific PSSC iy v Demonstration in connection with | 83
hept. of inaugural celebrations of newly
Interlor -ppo?nted Governor Salpan. Video
HASA taped addresa by Pres. Carter
wulcoming the Governor.
V.5. Canada |Ontaslo Ccrs OECA conducted a conferance on using R 37
Educ. Cum. sat. coms. in education. Speciflc-
Auth. Pro- ally the teaching of recading to
ject Inter- primary students.
change
PSSC
Easlarn U.S. | NIW/LIBC CTS Informatlion dissemination and 8 0048.,.849
Greatler exchange at annual meeting. Clava- 277,89
Cleveland land and Bethesda were two-way sites.
Housp. SECA siles were one-way video with
AHBOC. return audjo by phone.
Callfornia unbv. of TS A conferance hoeld In San Diego on s 87
Maryland Callt. off-shore ol drilling. Represen-—
PSSC tative of DOJ add:essed caonference
via sat. from offlce I Bathusda.
Washington, {JCET CcTs Puring che 1978 meating of AAAS a ] a7
B.C., Callf JPrssc conf. was held to discuss the

washinglon

potential of gat. com. for mesting
educational needs. Full-duplex
facilities were used. Ancther
gcuslon lnvolved the Forum for the
adv. of atudenis {n Sc. & Tech.
discuzaing Lthe uae of sat. as a tool
of sclence,
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COMMUNICATIONS (CONT'D)

— —
AGENCY
LOCATION OR SAT. DESCRIPTION TIME FRAME UD ACC. g“‘o"
SPONSOR € 70 71 72 13 4 15 16 18 19| YO g
1 1 1 i )| | 1 1 1
CONFERENCE (CONT'D)
Colurado AlD CTs ODemonatration to exchange Info. on ] 097 CTs-2)
Wast Iondice JU. of W. 1. solar energy between staff of Solar
rssC Energy Res. Inst. in Colo. and
educators on UWI campuses.
Indlana Inddiana (o il A demonsiration for THETS aimed at [ ] 37 CTrs8-21
Callfornia Jiligher Ed. assessing Lhe potential of sat. com.
Talocom in the flald of professional cont.
System educ.
PSSC
Maryland NOAA cTs A demonstration on the use of sat. -, 897 CT8-2)
Colorado PSSC telecom in lleu of travel to oconduct
business. Two-way audio and video.
Noith N.C.A. & cTs A demonstration involving industrial [ ] 904
Carolina T. Unilv. and univ. sites. Included in the
Ontarlo, network were N.C. ALTU., Jackeon,
Can. ,Mlss- $.U., Stanford U. and Bell Northern
isslppl Res. in Canada. Capability between
Calitoinia sltes vari-d from full duplex to
one-way audio video with telephone
talkback.
Appalachia AESP/ARC ATS-3} JAESPE persannel conducted a tele- ] 917 673
ATS8-6 Jconference hetween aits directors
and advisory board members. One-way
video with Lwo-way audio.
Appalachia AESP/ARC ATS6-) [Four seminars on ene(gx and fiscal ] 937 £33
Frostburg ATS5-6 Jconservation In educational jnsti-
Stata Col. tutlons was conducted. 15 gites.
(me-way video and two-way audio.
Appalachia AESP/ARC ATS-) A seminar to provide information [ ] 37 673
u. ot ATS-6 Jabout U.C.'s non-residential degrees
Cinclunatl progras In healih planning and
adm. One-way video with two-way
audio.
Ry . R
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COMMUNICATIONS (CONT'D)
AGENCY
LOCATION oR SAT. DESCRIPTION TINE FRAME U0 acc. '::‘
SPOMSOR €% 70 7) 22 1} 14 IS 1 T 18 9 : -
4 1 ' ] 1 i 'y L ] ;] ]
CONFERENCE (CONT*D) .
Alabawra ::l. Alabama {CTS The demonstration was held to giva 887 CcTrs-21
g Educ. Oppor “Wigh school and college students an
Centor opportunity to use sat. com. and
NASA/LERC obtaln career information from MASA
LSS engrs & scientists.
Colosado Kin/uuc cTrs *ull duplex video-audio was used to 952 cTs8-21
aryland u. of enable rural health planners in
Colorado Buthiegda and Denver tou discuss
Med. Center biomedical comsunicatlions.
rseC
Southarn Southern crs SOC leaders in Fort Worth and 952 CT8-21
u.s. Baptist Hashville were involved In a demon-
Conv. stration of teleconferencing. One-
PSSC way video with two-way audio.
Callfornia UNICON, Inc]CTS Teleconfarence between sclience fictios 952 Crs-21)
Maryland PSSC wifiters, motion picture apecialists,
and attendees at UNICOH 1978 annual
wcating.
Minnesata A.A. Of CTS nemonstration of teleconferencing 952 CTS5-21
School Adam. glven for AASA Summer convention.
PSSC DIEW secretary J. Califano gave
an address to the convention via sat.
Interactive capabllity also demon-
strated. .
Hcbraska Mmy Corpa JCTS Teleconference involving 3 div, 512 CTS-21
Viiginia of Engineer offlces concerned with water control.
Wash., b.C. JPSSC Full duplex video and audlo.
u.s. Auver. Hous- JCTB Selected scsslons at AUA convention 932 CcTrs-21
pital were transmitted to adm. at approx.
Assoc. 250 hoapitala. Demonstration in-
rSSC volved both CTS and Westar I, 4 CTS

trangporable terminals, 10 recelve-
only terminals, and tle-in with @
tevrestrial networks.
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COMMUNICATIONS (CON''*'D)
AGENCY .
LOCATION OR SAT. DESCRIPTION TIME FRAME uD ACC. 3’:- _
SPONSOR 69 70 71 72 13 74 75 16 17 718 19| NO. o . i
1 1 1 | i '} ] 1 1 i B
CONFERENCE (CONT 'D) .
Maine Med. Cfere JCTS Demonstration to assess the polential ] 952 crs-2 f
Hew Hamp- bev., Inc. of interconnecting hosplital televislio: §
shire PSse networks for cont. educ. and resources 3
Vermont sharing. Interactive through trans- i
portable terminals. ;
Western uUnited CTS buring a U.N. conference on technical [ ] 879
tlemisphere Natlons cooperation among developing countrie :
NASA held in Argentina, the speakers were ;
transmltted to N.Y. translated into
the flve official U.N. lanquagea and
returned via CT3S to the audio headsetd.
Yastern U.S. |pPSsc CTS Speciallsts and students of U. of ] 877 cTs-21
Libr. Info. Michigan and GS¥FC participated in a
& Tech. two-way discussion of wmanagewment
?’ Assoc. of informatlion.
E; u.s. National CTS Offices of afflliated womens groups hi pm] 780 CTr5-27
Womensg slx cities will use satellite for
AssN. inter-organizational cowmunications.
Approved but not implemented.
tastern U.S Jrssc Crs Congresslional rep in Wash. D.C. and pjan CTS-21
Statlon tocal leaders in Milwaukee discussed
WMVS economlc lesues. Program was
broadcast over WMVS for public
viewing.
Western U.S. [Pssc T8 Church offlcials conducting hearingas gjo81? CcTS-21
Alaska u.S. Cath. on communications. FSSC used C18 to
Conf. transmit one-way to remote sltes.
Testimony from Catholics at remote
sites was thru land-lines.
u.s. GTE Laba CTS Experiment Lo evaluate GTE designed Bj8”M? CTs-1)
terminals and use equipment in A
teleconferencing.
Easlern U.S. JPSSC CTs Full duplex video conference between 8 877 cTs5-2)
N. Carolina leylslatures In Raleigh and b.C.
siscussion was about pending telecom.
legislation.
L _ S y
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COMMUNICATIONS (CONT*'D)

AGENCY Ub ACC
LOCATION CR SAT. DESCRIPTION TIME FRAME wo. | EXF-
SPONSOR €9 10 71 12 13 14 15 16 1 18 19 wo.
1 1 y | i | | 1 1 ) | 1 1
LIBRARY SERVICES
Alaska State of ATS-1 [Experiment to test fcasibility of [ 49,140 r 3y
Alaska providing library services via satel-
lite and determine demand for gerviced
for rural Alaska.
South Unfv. of ATS-1 (Library services between Suva, Hew USRS " SN 212,217 § 235
raclfic Hawail Zecatand, New Gulnea, and Hawall. 218
Two-way volce, facsimile and tele-
type have been used.
u.5 Westing- ATS-6 |The VIDAC (video, audlo, compressed) - 820 612
house system was used to transmit data in
HET/VA a Mbrary medlical informatlion
delivery system between VA hospitals.
Rocky Univ. of CT8 SALINET (Satellite Library Infor- maamaam) 555,562 JCTS-9
Mountainug Denver nation Hetwork) offers trainin
HET program for librarians In a-llg
towns and supply libracy services in
Rocky Mountain area. Still in
planning.
SUFPORT
— L
vaciftic HCAR ATS-1 |Satellite was used to provide 1. 100,177
Line reliable communications during an 193
1slands experiment to obtain a cusprehensive
plcture of the oceanic part of the
equatorial trough zone. Data were
correlated to photo from ATS-1.
Western EGLG ATS-1 [Satellite used to provide communi- J- m [ ] £,20,2i § 232
lemlap:here cations between two alrcraft a 281
serles of flights to collect auroral
data a conjugate geomagnetic points
in opposite hemispheres.
Atlantic tlorida ATS-3 ]satellite was used to provide rell- - 191,86b
Barbados St. Ualkv. able communicatlons belween the
fsland HCAR varlous statjons in an experiment

to measure epergy faput into the
atmosphere at the ocean surface.

g
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COMMUNICATIONS (CONT'D)

AGENCY

LOCATION oR SAT. DESCRIPTION TIME FRAME el B
SPONSOR 6% 70 71 72 13 4 15 I6 7 18 79 °
i i [ [ i | i i 1 J | ]
SUPPORT (CONT'D)
racific NASA ATS-1 [ATS-1 was used as a voice commun- m 1 202
ication link bLetween ground control,
Apollo 1¥, and recovery ships.
Soma fading was experienced. .
weslern HASA ATS-3 JVolce communlication from U.8. to ] 530 230
Hemlsphizre Wallope stations {n Peru, Chile, and Canada
Max Planck during Barium Ion Cloud Project.
Institute
Antarctica Thalassa, ATS-1 JVoice communlications and data trane- . 203 299
Inc. ATS-3 Imisslion for the research ship Calxpso
durfng it's voyage to the Antarctlc
peninsula.
vacific EGLG ATS-1 [Provide voice communication for the m 3 281
fall rocket program of the los
Alamos iLaboratory.
sering Sea Ju.s8. ATS~1 |Satellite was used by U.S8. and - 4,202 290
USSR U.5.8.R. sclentists to coordinate
an experimoent dealing with atmo-
spheric, sea and lce conditions in
the Bering Sea.
vaclfic Atomic ATS-1 Jouring later part of 1973 a ground (] 25 291
Amchitka Energy station was eatablished on Amchitka
leland Commlssion Island to be uwaed on periodic
revisits to the fsland. ATS-1 was
usced as the communication link.
Project Zurita.
Ocean NOAA ATS5-3 [voice and data transmission In ] Jol
Wisconsin support of the GATE projeck.
Tradsmisslons between research ships
and growd statfon at Unjversity of
Wisconsln,
Suouthern Texas ATS-3 [voice communlicatlion support during RS Savniam | S 30 106
Ocean AtM Univ. futernational Southern Ocean

Studles.
operation.

This is a multi-ship

S T AR AR
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COMMUNICATIONS (CONT'D)
AGENCY
LOCATION OR SAT. DESCRIPTION TIMNE FRAME Uo Acc. | ERP.
SPONSOR 69 0 7 72 73 14 75 16 17 78 7? " *
4 1 1 1 t [ i 1
SUPPORT (CONT°D)
Adaska NASA/LRC T8 Ice flow data for the north slope m 748,780 §CT8-22
of Alaska is gathered l){ alrcraft 792
equlpped with slde-louvking radar
and sent Lo NASA/LRC via GOES
satellite. Data ip annotated to show
ice coveraqge and thickness and then
transmitted vla CT5 to Hacrrow, Alaska.
Southusn f.amont- ATS-3 Jvolce communication between ground - See U.F.} 317
Ocean Doherty statlon and ship ARA ISLAS ORCADAS 2-015
Geo. Obs. conducting experiment In the Atlantic
sector of the Southern Ocean.
Antarctica Stanford ATS~) [voice communication belween stations menesssams| 530 324
Canada at Blple Statlon, Antarctica, and
Roberval, Canada. These conjugate
ptations are investigating whistler
phenumenon.
racific Wooda Hole A'I‘S—§ voice communication between ground _F 5130 322
Galapagos Ocean Inst. station and research ship XHORR
conducting experiments in Galapagos
area.
North Texas ATS-3 Jvoice and data communications between st 530 jos
Atlantlic AsM research vessel GYRE in North 325
Atlantic and shore base in Texas.
paciflc Univ. of ATS-1 lvolice and data communication bLetween - 530 329
Califtornia regearch vesse)l In Paciflc and
NSF ground station in Callfornia.
Havy
Moatana Montana ATS-3 Juse satellite for rellable volce and [ | 530 330
Div. of facsimile transwission between base
Forestry camp and Fire Control Center during
forest fire,
Atlantic Texas ATS-3 Jvolce and data communication with ] 9,530 292
ALH research vessel CLIPPER during data
collection voyage.




COMMUNICA'PIONS (CONT'D)

AGENCY uD acc. | exe.
LOCATION OR SAT. DESCRIPTION TIME FRAME NOo. N0
SPONSOR 69 70 71 72 713 14 15 16 17 18 19 :
s 1 1 1 | i 1 1 1 [ 1
SUFPORT (COHT'D)
Peun- American CT8s The CTS was used by the Red Cross (] 736,879 jCrsS-6
sylvania ked Cross during the Johastown, Pennsylvania
flood. Officlale un2d the commun-~
ication link to coordinate theilr
operation. Resldents were algo
permitied to use It to talk to
relatives.
North Office of ATS-3 jVoice and data communication between [ 530 332
Atlantic Hav. Nes. research vessal ENDEAVOR and Univ.
Gulf Stream | HSE of Rhode Island.
Univ. of
Riode
Island
Encwetak £HDA ATS-) }jVoice and data communication between —J 530 215
Enewetak and Las Vegas, NHevada. 336
Facsimile and volce privacy units
to be used.
Atlantic Univ. of ATS-3 [ voice and data cossunlicationa between —r 530 307
Hiami Unlversity of Miami and oceanographic
ships.
Ocean ATE5-6 JGEOS altimseter data used In real-time _h 530
measure of sea states Is transmitted
through ATS8-6 to ground dtatlion,
Pexu Adventures |ATS-3 JVoice communjcations belween research e 342
Unlimited groupg working in the junglea of
Peru,
u.s. HASA/LERC CTs Sitmulated alrport dlsaster. Alrport ] 7y
in Hbh hooked-up with Burn Center
in Texas. Two-way audlo-video
allowed paramedics to perform under
dirzction of apeclalists.
Antarctica NSk ATS-3 JVvolce comsunications to coordinate [ 43
research operations between Siple
and Palmer slatfons.
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COMMUNICATIONS (CONT'D])

LOCATION

AGENCY
OR
SPOHSOR

BAT.

DESCRIPTION

TIME FPRAME

6% 70 N 1? 73 14 75 18 17 18 72
i | i i i 1 i [ { i

8D ACC.
NO.

EXP.
NO.

Appalachia

Eastern
0.8,

Canada

AESP/ARC

HASA/GSFC

NASA/GSFC
HUK (Japan)

COMSAT

Dell
Canada
Telesat/
Canada

NASAR/G3FC

HASA/ARMES

ATS-)
ATS-6

ATS-§

CTs

CcTs

CTs

ATS-6

TERMIRAL EVALUATION

Evaluation of equipment performance
during the AESP experiment in
Appalachia.

The Televislon Relay Using Small
Terminals {(TRUST) experiment demon-—
strated that high quality television
can be recelved by low-cost, direct-
recaive ground stationa.

buring the Adv. Grd. Rec. Equip.
Experiment {(AGREE) thirteen sats
of low-cost ground equipwment were
tested for satellite use. 2.5-m,
1.6-m, and 1.0-m antennas and
assoclated recelvern were teated.

Experiment to show that a highl{
transportable, small earth station
can qulickl establish rellable
comminication In disaster plituations.
Communicatlions between COMSAT and
American Red Cross Meadguarters in
Washington, D.C.

Evaluatlion of the deyres of
portabllity of a 1-m antenna mobila
station operating at 12 and 14 GHz.
Brected, operated, and dissembled
at four far north locatlions.
Transmission guallty was high.

A portable L-band voice tranacelver
that Eits fin a bolefcase was deslgned
and bullt using commercially avall-
able parts.

Hoblle analysls and Yelecommuni-
cations Experiment (HATE) used

an outflitted van for a moblle
satellite terminal, Capabllity was
demonstrated., Van destroyed by flre
in 1976.

938

596,766
597

780,792

555,736
180,792

7017

985

€12

618

crs-21f

Cr8-6

CTE~-4a

" e




S§T-¢

COMMUNICATIONS (CONT'D)

LOCATION

AGENCY
OR
SPOHSOR

SAT.

DESCRIPTION

TINE FRAME

69 70 72 72 13 14 15 16 17 790 19
1 1 | i i i [ | 1 i '] |

uD ACC.
NO.

EXP.
NO.

FCC

GTE lLabs

cTs

Ccrs

TERMINAL, EVALUATION (CONT®D)

Terminal of Tomorrow (TOT) was an out
growth of project AGREE. During the
experiment flve recelve only termi-.
nals were tested for guality of T.vV.
reception. Accomapllshed the flrst
satellite-to-howme T.V. reception.

Evaluation of GTE designed earth
terminala. Included were loopback
teats and two-way conference with
LERC personnel.

] 847

- 877

Irs-33
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2.4 DATA TRANSMISSION

Many of the ATS user experiments involved the trans-
mission of digital data. Experiments of this type are
summarized in this section. Some of the experiments included
in this section are also included in other sections. For
instance, transmissicn of ECG's would occur in this section
and the section on Health Services.

Most of the ATS user experiments dealt to some degree
with the transmission of digital data. For instance, teletype
and facsimile transmissions were used extensively in the
Maritime experiments, while transmission of ECG, x-ray and
heartbeat were demonstrated in the medical experiments. The
ALOHA computer communications network demonstrated the
feasibility of using satellite links to provide computer-to-
computer and terminal~to-computer communication. Data
transmission experiments are grouped into the following
categories: buoy interrogation, computer, ECG, electrowriter,
facsimile, information retrieval, materials distribution,
noise characteristics, pulse code modulation, slow scan video,
teletype, testing, video compression, and x-ray.

2-26
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DATA TRANSMISSION

AGENCY
LOCATION on SAT. DESCRIPTION TIME FRAME ®occ | Bxe-
SPONSOR 69 70 71 712 73 74 75 16 77 18 79 : NOo.
s i i 1 | 1 | 1 1 1 i
BUOY THTERROGATION
u.s. HASA/GSFC | ATS-1 ]The VIIF transponder on ATS-1 was used |l 248
ESSA to interrogate four hydrologic plat-
torms In Maryland, Arkansas, Cali-
fornla, and Oregon. System per-
formed satisfactorily.
vermula General ATS-3 |Data transmisaelon from a Sea Robin [ ] 23,0868 220
Electric buoy was accomplished by the use of
NASA/GSFC a transmitter-recelver-responder used
OUR/NAVY for VIF ranging. On command data was
transmitted from the buoy to a
ground station. Two data rates were
tested: 2441 Hps and 105 bps.
North General ATS-1 | Interrogation of data from unmanncd [ ] X 251 239
Pacific Dynamica buoy by ground station at Mcjave,
usco Californla. S8ystem performed
adequately but reliabiliiy was less
than deslred for an operational
system.

Horway Norway ATS-) | Interrogation of unmanned ocean buoy || 28,29 233 1
(scoMB-1) located outside Bergen by 1
ground station at Oslo. ?

u.s. Slerra ATS-3 | Wweather radar data was Lransmitted s 6,7,530§ 287

Resaarch from remote unmanned radar iunstal-
Cogn. lations to data center for analysis.
Wnrricane surveillance.
Antarctica Desert ATS-1] Transmission of wealher radar output mssenmy | 530 318
Research ATS-3| from Pilmer Statlon, Antayctica to
Inst. data cuenter In Nevada.
COMPUTER
raclfic tniv. of ATS-1] Experiment in advanced methods of EREERERRETEERamN | 50,218 | 305
Hawall random access communications with 225,222
univ. of large compulers. Computlng facil- 228
‘Alasba ities at Univ. of Nawail and Unlv. of
Alaska were coanected to computer at
Ames Research Center computer via
ATS-1 link to form ALOMA nelwork.
wellington, New Zealand joined 127).
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DATA TRANSMISSION (CONT'D)

LOCATION

AGENRCY
OR
SPONSOR

SAT.

DESCRIPTION

6%
1

TIME FRAME
72 73 14 15 6 M
1 i (] 1 1

70 71
| |

1’ 7;

UD ACC.
NO.

EXF.
NO.

Alaska

South
racific

Southern
v.S.

Canada

Weglern
u.S8.

Univ. of
WashiingLon
Med. School

PEACESAT
NIN

Southern
Rag. Med.
Consortium

Canada

Univ of
Wisconsin

ESSA
GSFC

ATS-1

ATS-1

AT8-)

CcTS

ATS-1

ATS-1
ATS-]

ECG
ECG's sent from Alaskan bush to
Unlversity of HWashington uvalng a
one-lead Parameter Cardiac Bcreener.
During Jun.-Aug. 1972, ten trans-
missions were good quality, 3 were
marginal, and 7 were unacceptable.

ECG's were transmitted from Hawall
to New Zealand uaing the Xerox TC
400 telecopler. Real-time trans-
wmissions using a twelve lead ECG
were also made.

Transmiassion of ECG signals from
ambiulance into the emergency room
of a hospital.

ECG's and heart beats were trans-
aitted batween two Canadian hospitals
as part of a telecomunications

exper iment .

ELECTROWRITER

The Victor Electrowriter Remote
Blackboard (VERB) was tested over
the ATS-1 link between Univ. of
Wisconsin and Stanford for possible
use in Alaska. VERD can be used to
transmit written or drawn messages.
Acceptable transmiaaion.

FACSIMILE

Disgsemination of meteorological data
from a central station to a large
network of exlsting APT statlons.
Over 11,000 WEFAX weather chart

and 10,000 satellite picture recep-
tions were evaluated. Ninety-five
percant of the receptions were usable.

40,271

66

530

710,711

410

130,192

227

235

193
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DATA TRANSMISSION (CONT'D)

AGENCY
LOCAT1ON OR SAT. DESCRIPTION TIME FRAME unuscc BXP.
SPONSOR 69 70 71 72 713 24 15 6 17 I8 19 : no.
[ ] | 1 i | i 1 1 | ] 4
FACSIMILE {(CONT'D)
Atlantic uULCeG ATS-1 [A large number of facelimlile trans- e
& Paclfic MARAD A1S-) fmlaslons were made during maritime
Gen. Elec. JATS-6 |experiments. See Maritime Communi-
Hesting- cation, Sectlon 2.7,
house
Soulh PEACESAT ATS8-1 JLibrarfies at Universajty of tlawaii and SRR § 212,217 | 235
racific University of SBouth Paciflc use ATS-1 210
to transmit book orders using a xerox
Lelecopler.
Weslern Univ. of ATS-1 | Three typens of facsimile machines . 40
u.s. Wisconsin were tested over the ATS-1 1link
between Univ. of Wisconsin and
Stanford. A Xorox 400 Telecopler, a
Litcom Coloxtax photocopler and a
Scanatron M4-2 Copler.
u.s California JATS-1 |Project SEARCH experiment was per- el 14,172 258
Crime Tech. formad to evaluate effectiveness of 280
Research satellite communication to transmit
Foundatlon fingerprinte from California to FBI
files in East. Facsimile and video
were used.
Eastern COMSAT CcTS A facsimile graphics channel is NSRRI 736,780 | CT5-6
uv.s. included as part of the communi-~
cations link In the smal) earth
terminal demonstration. 7The demo
eéxplores the use of satellite
communication In dlisaster vellef.
Alaska MASA/LERC lCTS lce flow data gathered by a C~110 = 740,780 | CTS-22
with slde-looking radar ls trans- [ ¥ 1)

mitted via GOES sat. to NASA/LERC.
Data is annotated to show lce coverag:
and facslimile transmitted via CTS

to Barrow, Alaska.
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DATA TRANSMISSION (CONT'D)

AGERCY
LOCATION OR SAT. DESCRIPTION TIME FRAME uD 'acc EXP.
SPONSOR € 70 71 32 13 74 75 16 77 19 73 . wo.
1 ' | ] 1 [ i i 1 1
INFORMATION RETRIEVAL
Weatern Stanford ATS-1 JAs part of MEDLINE {nformation anmm smmsceum | 276,275 | Crs-?
u.8. uw TS retrjeval system check out data from 276,780
Alaska UA Stanford’s medical library was trans- 792,840
HIN mitted via satellfite using teletype.
Vemonstrat fon was judged successful.
Appalachia NET/ARC AT5-6 ]voice, teletype and faceulimile used [ ] 754 612
to obtaln reference materials o
Appalachia project.
Alaaka 1NS/InC ATS-1 jratient records in Tanana Service [ ] 508,511 | 00
unit are stored In computer in 572,573
Tucson, Arizona. Records were 579,6%0
obtained via ATS-1 using a teletype |
terminal.
Eastern teorge CTSs The use of information retrieval 780 Crs-25
u.s. wWwashington techniques via satellite is part of
Univ. a teleconferencing demongtration for
congress persons and their staff.
MATERIALS DISTRIBUTION
Western ueT/ ATS-6¢ [Materials distribution service con- L a2 612
u.s. rederatlon slsted of tranemitting flims and
of Rocky video tapes. A total of 162 hours
Min. Ste. were used.
Southaern Southern CTs Experlment Lo distribute education e 555,562 c'rs-lsr
u.s. Educ. programs to member stations. Pro- 740,792
Commun . gram materjial was oriented for uze
Aasn. in elementary and secondary schools.
HOISE CHARACTERISTICS
Weslern West ing -~ AT5-1 |Communicatlion experiment to determine | IERNENES }
Hemlsphere house ATS-) [magnitude and spectral charac-
terigltics of noise In a SSB-FDMA/PRM
multiple access gystem. Ground
statjons In Morth Carolipna, Call-
fornia, and Auatralia.
— 1
' ! £ aiZis
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DATA TRANSMISSION (CONT'D)

AGENCY

LOCATION or SAT. DESCRIPTION TINE TRAME m‘onc.c. ':: :
SPONSOR 6% 70 7} 72 73 14 IS 16 7 18 1: "
1 1 i i 1 i 1 i [ 1
PULSE COLDE MODULATION
Japan KRadlo ATS-1 JPulse Code Modulation {PCM) tLests 208
Rcsearch ware comnlucted by Japanese from
Labs ground statjon at Kashima.
SATELLITE-T0-SATELLITE
".s. MASA/GSFC JATS-6 [The first radio Lracking of one SRR 766,865 ] 617
satelllte b{ anvther (4/16/75) 211 620
Data was relayed between ATS-6 and
Jow-orbit satelites GEUS-) and
Himbus-6.
u.s. NASA/GSFC JATS8-¢ |The Interferometer lilgh-Speed Data DR | 766,864 ) <07
Rate Acquisition System ‘1HDRA3)
uwsed ATS-6 to contrcl locwe orbit
satellites such as GEOS-]).
SLUM SCAN VIDEO
Western Univ. of ATS-1 [Tests to evaluate use of slow-scan 40
u.s. Wiaconsin TV via narrow-band, voice channuls.
A unlt Lullt by Westinghousu was
used. Geveral improvements were
mase in the ATS-1 liuk but trans-
missions still proved inadejuate.
Atlantic Exxon ATS-1 |Slow-scan videu transmitted from ] 15
Gen. Elec. [Ar8-3 |Exxon offices In New York City to
tanker ESSO Dahamas in the Atlantic.
Results were good.
Weatern General ATS-) ]As part of a moblle search and reacue €31,7267 | 31e
u.s. Electric demonstration slow-scan video was
Diug transaltted to and from the moblle
Enforce. unit. Transwmission vas descrlbed
Adm. as successful.
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DATA TRANSMISSION (CONT'D)
] AGENCY - Uo AcC. | gxe.
LOCATION OR SAT. DESCRIPTION TINE FRAME NO. »O
SPONSOR 6% 70 71 72 13 4 IS 16 ¥ 1 7 *
| 1 ] 1 i 1 1 ] [
TELETYPE ]
Atlantic UscG ATS-1 JA large number of teletype trans- |
s Pacltile MARAD ATS-) |wlaslons were made during marjtime
GE ATS-6 Jexperiments. See Maritime
Hesting - Communication, 8S8ection 2.7.
house
Also see Informatlion Retrieval in
this section. !
Alaska uw ATE-1 |[Teletype was used as part of the [ ] 270,275
UA MEFLINE irformation retrieval system 2716
Stanford to obtain c terized records of
NIl patients in Alaska.
Western Unlv. of ATS-] JEvaluation wf direct carrier shift ] 274 202
u.s. Washington techiniques for digital datas trans-
Nin mission. Tests ware run with satel-
lite In full and half power modeas.
Improved channel guality was
obtained. Error free copy wvas
obtained at 2400 baud using half
power mode.
Appalachla [ AESP/ARC ATS-) |Irteractlve workshops conducted by s J38 612 i
ATS-6 Jri P used telelype as one means 671 .
of submitting gquestiona from remote o
sites to studio. !
Alaska INS/LHC ATS-1 4
NET ATS-6 JPatient records obtalned from com- s s 508,511 | 612 i
puter in Tucson, Arlzona using 572,57)
teletype. 579,6%0 ‘
Eagtern COMSAT CTS Experiment to demonstrate that a maeanmenas{ 736,700 | cTS-6 j
u.S. small earth terminal caa be set up 8
in less than an hour for use In 1
disauter areas. Part of Lhe
c«;pab.‘l!ty is a high-speed tLeletype }
line. i

Y
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DATA TRANSMISSION (CONT'D)

LOCATION

AGENCY
on
SPONSOR

SAT.

DESCRIPTION

69 70
] ]

71
4

72
1

Hew Mexico

.8,

Western
u.§.

Western
U.8. ¢
Capnada

|

Stanford

SMIET/VA

NET/VA

Fed.
Rocky
MLD.
uer

of

Sta.

HET/VA

Stanford

U.S. Army

LYE- R

ATS-6

ATS -3
ATS-6

ATS-6

ATS-6
jcrs

ATS-6

TESTING

As part of a CAI experiment between
american Indlan Puchlo In New Mexjco
and Stanford Univ., response to
Jwultiple choice questions was made
throuch keyboard.

ICAY program in clinical decision
making for nurses used keyboard for
responding to multiple cholce
queationing.

patient responded to psychiatric-
social questions through a keyboard.

rield testas of a data collection
system for testing studenta in
remote sites and obtaining a rapid
summary of responses, Students
responded to multiple choice
questions DY keying thelr answers
on a speclally deaslgned keyboard.

VIDEO COMPRESSEION

VIDAC, a wWestinghouse system for
video compresalon, was tested at VA
flogpital in bublin. Ratjo of real to
compressed time 1s about 240i11.

video compresaion technlque was to

be tested as part of satellite trans-
wission of engineering coursea
between Stanford and Carleton
Universities.

ilge burst transmisslion and video
compression to distribute training
materlals to reserve and active
units.

B

TIME FUAKE
72 L -
: [} 1

uDp ACC.
NO.

EXP.
NO.

20,45
601

576,675

576

614

576,820

555,744
700

S64

612

612

612

612

e R s it e et
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DATA TRANSMISSION (CONT'*'D)

Canadlan hospitals as part of tele-
comaunicaton experiment,

AGENCY
LOCATION OR SAT. DESCRIPTION TIME FRAME Up Acc. ) B -
SPONSOR 69 70 7) 12 7} 74 35 T6 217 18 19 ‘ :
| 1 1 1 1 / | 1 '}
VILEG COMPRESSION (CONT*D)
Eastern LHC/COMSAT jCTS DICE (Digitally Implecmented Communik- PN | 780,790 | CTS-24)
u.s. cations Experiment). Demonetration 792
of the use of digital jwplementation
in video tranamisslon. Plcture
quality 18 rated using as a function
of link parameters. Illope to show
practicality of digitally compressed
video systesn.
X-RAY
Easlern Duke ATS-1 {Traunsmission of x-ray frows one ground ] 16,55 102
v.5. Hedlcal station to anciher via satellite. . 298
Schoul Transmisslon was of good quallty
and could be used for analysis.
South PEACESA? ATS-1 JTransmisslon of x-rays ualenqg small, ] 66 235
racitic (38]] inexpenaive ground terminals.
Several mcthods of transwmissicn were
tried lncluding Polarold priota, wire
photo-equipment and positive photo-
graphs.
Canada Canada CTS X-rays were transmitted between two Emams} 716,711

e Y
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2.5 EDUCATION

Education programe comprise a large port.ion of the
total ATS user experiment. Major education denonstrations
were conducted by the PEACESAT network, the Stace of Alaska,
WAMI, the Federation of Rocky Mountain States, and the
Appalachian Regional Commissicon. All but the PEACESAT net-
work are part of the HET program funded by DHEW.

Includad in this section are demonstrations that were
classified as education. The Gemonstrations are grouped,
according to ‘he intended audience, into the following cate-
gories: adult, college, CAI, government, library, materials
dietribution, medical, miscellaneocus, primary, and teacher.

E
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EDUCATION
AGENCY
LOCATION OR SAT. DESCRIPTION : TIME FRAME UD.“A)CC. E“"r'
SPONSOR 69 70 71 72 13 14 15 16 17 I8 719 . :
1 1 i i I 1 i 1 ] L ]
ADULT
Alaska State of ATS-1 f{buring thls period a wide range of (| 34 227
Alaska two-way volce experiments aimed at
audiences in rural Alaska were
conducted.
Rocky HeT/ ATS-6 JA seriees of ten programs called | 567,573 § 612
Mountains Rocky Mt. “rootprinta* directed at adult rural 621,627
Slates population. One-way video and two- 690,725
way audlo. fYoplcs:s strip mining, 764
ayri-business, etc.
Alaska Her/ ATS-6 l“Alaska Native Magazine* was a serles s 5319 612
Alaska of 32 programs for adults. Broad- 567,573
cast once a week In two languages. 623,688
Interactive. 689,690
truerto Rico Jrroject ATS-6 [Broadcasl health, educ. and cultural PRSI | 7€ 4 i)
virgiln Look-Up and moral programs to rural popu- 660
lulandg inc. lationa. Exploring use of TV to
Lring higher standard of living.
Programs accompanied by work packets.
No fnteractive capabilley.
Canada Univ. of cT8 Nlealth education to adult commun- 710
Newfound- ity. Omne-way video and two-way
land andlo.
Appalachia AESE/ARC ATS-3 JAESP personnel planned and dellvered [ ] 934,936 | 67)
ATS-6 Jslx workshops. Specific toplcs wera:
education of the gifted student; re-
sources and needs in Appalachia’s
soclal service dellvery in rural
areasg; home energy conservation;
child abuse; parent offecltlveness.
videotape, one-way video with talk-
back, and printed materlals were used.
Muntana Monlana ATS-6 JThe Televised Educatlon Applied to oaammy) See U.F.} 670
5.0. Montana (TEAM) experiment plans to 2-008
delliver educational programs and
conduct two-way video conferences
throughout the state. Still in
planning phase,
avip &4 4:3 . bwd o
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EDUCATION (CONT'D)

AGENCY

UD ACC. | gxe.
LOCATLION OR SAT. DESCRIPTION TIME FRAME NO. NO.
SPONSOR 3 74 75 16 77 17
i i i ] ']
ADULT (CONT ‘D)
west Indias | Unlv. of ATS-3 § Broadcast educational programs to N
the Weet ATS-6 | citizens in West Indies. One-way 663
Indles ' video and two-way audlo.
Appalachia ] AESP/ARC ATS-3 ] A workshop designed Lo interest re- 7 673
ATS5-6 | tirees In becoming involved in the
arts. One-way video with talkback.
COLLEGE
lNawali Univ. of ATS-1 | Students in apeech class st Unlv. 12 235
Nawail of Mawali experienced the gproblem 5717
of communicating with students via
two-way volce link.
Callfoinia UCLA ATS-3 J VP signals from ATS-) were monitored None 283
to show atudents in plaswa physics
lab how the plase of the signal is
related to fluctuations in the
ftonosphere.
South PEACESAT/ | ATs-1 | Phyelcs lectures from Unlversity of 206 235
Pacific usp llawall transmitted to 60 students at
UsSP. Two-way volce communications
made questiong and answer period
possible.
Soulh Univergity § ATS-1 | Courses in the hletory of American 577 235
Paclfic of llawall education from University of Hawail
to students at USP. Facultiy played
supportive role wlth emphasis on
astudent Interaction. Two-way volce
only.
California Stanford ATS-3 | Transmission of lectures from Stan- RN 25,151 236

Brazii

ford to Brazil. Two-way computer
links and teletype are to be used.
Status of experimoent {a not clear.
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EDUCATION (CONT'D)

AGENCY
LOCATION oR SAT. DESCRIPTION TIME FRAME o | Bar-
SPONSOR 69 70 71 72 713 74 15 16 17 18 1r .
y] ] ] 1 1 1 i 1 Il ]
COLLEGE _(CONT'D)
South use ATS-1 [ An experlmental program of the Univ. [ 311,749 § 235
raclfic of the South Paclflc permitting 912 297
students at remote terminals to get
tutorial help for correspondence
courses. Two-way volce communication
avallable. Correspondence gtudents
In Tonga talk to tutors in Sava.
Alagka WAMI ATS8-6 ]| Beginning sclience course for filrst- ] 511,515 Krs-1)3
NIn/LuC cTS year medical studenta away from 527,652
University of Washington campus. 690,746
Two-way video. 565,562
780
California Stanford TS Engineering classes and seminars at . -
Ol tawa Stanford and Carleton Unlversity 3::';;; Cr3-4
uxchanged via satellite. One-way ‘
video with two-way audlo wai used for
clasges. Two-way video and audio
for semlpars. A video cowpression
technique ls belng tested.
u.S. varian CTS Interactive teleconferencing used i 780 >1rS-29
Aasoc., for graduate level courses. Attempt
tnc. wade to determine mluimum acceptable
program gquality.
COMPUTER AlDED
New Moxico Stanford ATS-3 JCAl was provided to Amerjcan Indian ME 28,45 285
Pueblo in New Mexlico by Stanford. 601
Digplay on video screen with
response to gquestions through key-
Loard. Grading and correct answers
also diaplayed on screen.
u.s. HET/VA ATS5-6 | CAI program In clinical decision -l 567,675 % 612

waking for nurses. Used V.A.
liospitals at Fayetleville and
Altoona. Response Lhrough key-
board.
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EDUCATION {CONT'D}

AGEHCY v Acc, | exe.
LOCATION OR SAT. DESCRIFTION TIME FRAME NO. HO.
SPONSOR 63 20 73 12 13 M4 15 1 7 18 )
] A | 1 1 1
GOVERNMENT
Soulh fuse ATS-1 A aerles of weminars on cosweunlty R | 115,749 235
raclfic il government services and activi- . 737
tied. Two-way volce communication
available. Participanis are from
vartoue South Paclfic islands.
fanada tublic k15 ltwo-way video between Gltawa and L] 728,730
Service four remote slites used to conduct
lomm. of course in loung range planning for
anada overnment and university employees.
A resource person was used instead
3 f a teacher.
laska bYAMI TS two-way gatellite communications _— 780,792 3CTS-1)
dor thwes L sed to provide state legialators 839
1S, belth Information on ragional
jicalth care needa.
LIBRARY
Jrtaska MET/ pTS-6 Jarrespondence course prepared by e 567,622 1612
hlaska wyola U. for community llbrarians. 688,689
interaction Letween students and 6950
studlo teacher.
pocky e/ T8 BALINET (Satellite Library Infor- PRI 562, 747 JCTS-9
tountalnsg nkv. of e ! lon Nekwork) offers video train- 792
ryenver ing pragram for llbrarianag in small
owne. Eventually use video pro-
jramming to inform individuals of
tibrary resources. Still in planniug.
MATERIALS DISTHIBUTION
deatarn HET/ hTs~6 {datertals dlstribution service con- s L] ¥ ksnz
).8. "ederation ibsted of transmitting films and
»f Rocky bideo tapes. A total of 162 hours
ALy, Sts. sere used,

it e ol s
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EDUCATION (CONT'D)

AGENCY ,
LOCATION OR SAT. DESCRIPTION TIME FRAMEB un.'g(.:(.. B"X(:’.
SPONSOR 69 70 7} 12 713 74 15 76 717 18 19 )
1 i 1 1 1 ] N S | 1
HATERILLS DISTRIDUTION {CONT'D)
Southern Southern CTs Experiment to dlstribute educationsl _i 555,562 | crs-19)
u.s. Education programs to member stations. Pro- 780,792
Comme ., gram material was orlented for use
Assn. in elementary and secondary schools.
MEDICAL
racitic unlv. of ATS-1 [Course on nurse-patient interactlon | 745 235
tlawall for nurses In Pacliflc area. Two- 320
Samoa way volce communication.
Alaska NI/ LUC ATS-1 ]Two-way vofce communlication used in [ ] 52 300
presentation of coronary care course
for village health aides in Alaska.
0.8, HET/VA ATS-6 Juse telecommunication to provide s SamEm— 576,625 ] 612
CTS patients ana Lhelx familles with 690,700 jcCvs-11
information needec for home care or 792
rehabilitation. Three clinice wvere
conducted.
U.§s. HET/VA ATS-6 J1Two-way vidceco seminars on health [ ] nEaEngm | 567,573 ] 612
CTS 1telated topics for doctors and 576,625 JCTS-11)
nurses in V.A. Nospltals. Flrst 690,760
half of program was a pretaped 792
presentation. Second half of pro-
gram consieted of Interactive
discusseion of toplc.
Alaska HET/WAMI AT5-6 [WAMI atudents were gsent to rural - 511,515 fél12
NI/LnC areas durlng the clinical phase of 527,572
the medical educatlon. Students 573,690
malntain contact with med. school 932
via ATS-6. Case presentations and
cvaluations were made using a video
Hink.
Alaska HET/WAME ATS-6 |Beginning sclence course for first an s 511,515 612
Horthwest . of Wash. [CTS year medlcal students away from 527,652 jC1s-1)
u.s. School of Univ. of Rashington campus. Two- 690,746
Medlcine way video. Lectures taped and sentl 555,562
to studente prlor Lo salellite class. 780,792
Satellite time devoted to discussion 840,848
of material. 932
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EDUCATION (CONT'D)

AGENCY
LOCATION OR BAT. DESCRIPTION TIME FDAME Youoss: | exe.
SPONSOR 69 70 71 72 13 14 15 16 17 18 79 No.
i1 1 1 1 1 ] i 1 1 1
MEDICAL (CONT'D)

v.s. HET/VA ATS-6 | CAI program In clinlcal decision | ] 576,675}1 612
making was shown to nurges in V.A. 915
luspitals at Fayetteville and
Mtoona. Response through keyboard.

Rocky MUs. Mtn. St. ATS-6 | The dissemination of refresher 922 621

Health training wmaterials to emergency
Corp. med. techniclans in Monbana.
{Mshc)
W.3. . of Wash.|CTS NCAST (Nursing Child Ass. Sat. Train) 516,703} CT5-7
School of a serles of claases to disseminate 792,840
Nursliag information on child care to nurses 048,849
NID/LRIC at diverse sites. Both two-way 932
color TV and one-way TV with .
telephone feedback were used.
(V)
[} Canada univ. of TS Interactive video from University 710
:: Hewfound- Nospital to remote terminals. Audio-
land visual to remote with audio onl
from remote. Continuling nedlcax
education provided for doctors and
nurses. Also, health education
provided for communlity. For
fnstance, prenatal and infast
nutrition for mothers.
u.§s. NIN/LUC CTS Continuing education for dietitiang 516,792 CcTrs-?
Awmer lcan to dlscuss the "Patient Nutrition 840,848
bietetlc Nandbook™ and finuncial planning for 849,932
Assn. food service systems. 7Two-way
video betwcen Denver, Seattle and
Belhesda. Programs involving VA
hospitals were one-way video, two-
way &audlo.

Alaaka HET/WAMI CcTS vellivery of medical education Lo 555,562] CT5-1

Hot thwest U. of Wash. pghyalclans and others practicing In 700,792

u.s. School of fuvolated areas who need to keep 840,848

Medicine current on medlical advancements. 849,932
Satelllite provides interactive
reinforcement.
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EDUCATION (CONT'D)

AGENCY N ud Acc. { gxp.
LOCATION OR SAT. DELLEIPTION TIME FRAME NO. NO
SPONSOR 68 70 71 22 ) 74 75 16 717 I8 79 :
] | ] 1 i ] i 1 1 [ 1
MEDICAL {(CONT'D)
u.8s. NIN/LuC CTS Use of two-way videoc telecommunicatio: el 516,792 § CTS-7?
u. of Ken- for dental educatlion. Dentists iIn 840,048
tucky, Bethesda, Seattle & Denver interacted 949,932
HA(y‘and, with dental school faculty on office
Colorado, design, accounting, and practice
Wash. & analyels.
Florijda
v.g. NIN/LIC CTS Project Reach used two-way video BN | 048,849 [ CTS-)
u. of Wash. telecommunications to disseminate 932
Colorado, information on varlous medical topics
South to professionals In Fairbanks &
Carolina benver. Receive only with telephone
call-back was used in 29 cities
in SECA network.
v.s. Hin/LiC CTs Continuing educ. for doctors and SERMEE 848,849 JCT8-7
lnst. for futerns on pedlatrics. Audlence
pedlatrics included Alagka, Callfornia &
Washington, D.C. Gome sltes wure
two-way video and audlio, others
one-way video.
Eagtern nn/inc TS Ten two-hour allied heallh conferences Anmases 848,849 J CTE-?
0.8, n.T. were held between Tuskegle Jnat.
Hashington and G. Washington U. Programs dealt
Foundation with physlcal therapy. Two-way
audlo-video.
Western U.S. Jva TS VA Hational Medical Jourmal, a weekly a1 780 CT8-11
prograom for physiclane, dentists and
nurses ls Lroadcast to all hospltals
in the network. Program discusses
professional developments taking
prlace throughout the country.
Southeast PSSC CTS A serles of cont. med. education pro- 2 897
u.s. u. of 8. grams. The Interactive seminar
Carollina linked 150 uUnlv. and llosp. in the S.E.

and Ohio. MNealth care speclallst
could obtain AN e.e. credlta.
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EDUCATION (CONT'D)

AGENCY
LOCATION on SAT. DESCRIPTION TINE PRAME el i
SFONSOR €9 70 71 12 7 4 I35 26 77 18 7% : :
1 1 1 1 1 i 1 i 1 1 1
MEDICAL (CONT'D)
Southaran PSsC CTs Cont. med. education in cardjology » 37
u.s. u. of for physiclany and restorative .
Alabama materials for dentists. One-way
video with teleplwne roeturn.
Barbados bept. of ATSE-3 [Transmit information from U.§5. Red ] 144
State, Cross Lo Red Cross in Barbadoa on
Alb latest techalques of CPR.
MISCELLANEOUS
South Univ. of ATS-1 A serles of six lectures un law and m s 2315
Paciflc Aukland the sea. Two-way voice capabllity
permitted dialoyue between professor
and participants.
Appalachia UET/ARC ATS-1 | Information retrieval system availa- —__ 754,577 2086
ATS-5 Ible Lo teachers enralled ln elesenta- 612
1y reading and carecr cducatfion
courses. Volce, teletype, and
facsimlle avallable.
.8, Amcr lcan ATS-1 JExperiment to evaluate practicallity _J 530 ) ¥
tautheran of using satelllite communication at
Church varfvus levels within the church.
Prlwme area of concentratjon is
continuing education. Voice mode
only.
u.s HIB/LIC/VYA R CTS Two-way video used to conduct con- e 516,848 ] CT8-)
Amer ican tinuing education workshops for 843
bietetlc dietitians. Topics Included: patient
Astn. nutritjon, financlal planning for
food service systems, and assertive-
neas training.
U.5. Trust PSsSe, ATS-) [ The pept. of Interior Sat. Project -J 897 138
Tesrbtogics [bept. of ATS-6 | (01SP) s a multi-disciplined

Interior

ediucational program for the Trust
Territories. Includes 21 VUF

radjo terminale. ATS-6 le to be used
for video late in 1978.

F
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8

mee a month dealing with crucial
1ssues faclng educatjon and the NEA.
fwo-way volce communications. Prog.
lccted to education leaders in
targer clties.

——— - ———— T —— — i T
EDUCATION (CONT'D)
- AGEMCY _ ut acc. | Exe.
FLOCATION OR SAT. DESCRIPTION TINE FPAME . NO
SPONSOR €3 70 73 72 I3 74 75 16 77 18 79 NO. :
1 1 I 1 1 i i1 1 1 i
VRInARY
Hoew Moxico Stanford ATS-1 Iomputer Aided Instruction (CAI) was . 20,45
provided to American Indian Pueblo 60;
by Stanford. Dlaplay an video screen
Lth response Lo queations through
2 keyboard. Grading and correct
anhswers also displayed on screen.
Alaska State of J(\Ts—l fwi-way volce communication belween - 49 227
A duska lementary school children In Alaska
wd llawall and Alaska and california.
praska wr/ hTs-6 &’rogra- called "Right On* was a health] ! — 519 612
lauka jourse dlirected at 8-10 year olds. ) 562,573
pecelve video and tranumit audio, l 62]:6‘.
i 689,6%0
}\Inslm wr/ h-rs-c laaic Oral Language Development (B80LD) anes 519
nlaska tirected at 5-7 year olds Lo increase ! 562,573
rwweficliency In spoken English. Ope- GIJ'CII
wy video apd two-way audio. 609'690
nleraction used for arill. ! )
jlocky LT/ NTS-6 Jourse in career education called —_ 567,573 (612
sountalns kcm:ky FTime Out® offered to junior high b 621,627
Min. Sus. ichool siudents. Dally hroadcast. ' 696,725
me-way video and two-way audio. Ml
TEACIER
lawall itate of rTS-I 'wo-way voice communication used b! s 2 235
plawal k itate Department of Bdacatlon to plan
iclence Instruction In secondary
pehoola.
r\lnuka EA r\'rs—l icminar on teaching techniques using —— 49 2127
ruo-uay vojce communjcalion bhetween
heachars Lhroughout Alauska.
Plauka 1EA pTS-1 e hour long discusslon/news serxleas el 286,75} J227
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EDUCATION (CONT'D)

ilobal Community” were offered at
bonthily lnterva¥g Lo teachers In
Alaska, Hawall, FIJ1, New Zealand,
wid Washingloan, p.C. bBouble-

wpping through ATS-1 and ATS-) s

1sed to coynuct EBastern 0.5, with
South Pac l!ic.

AGENCY UD ACC. ZXP.
LOCATION [¢] ] SAT. DESCRIPTION TIME FRAME NO NO.
. 75 16 77 18 7S .
SPONSOR f} 7? 7: 72 12 1: : h ] H H
TEACHER (CONT'D)
Alaska HEA ATS-1 |Three credlt course designed Ly NEA ] 206,751 ¢ 227
for teachers in emall villages.
Two-way volce cummunication,
South tinfverafty [ATS-1 A conferencing network to implemunt L] INL,749 } 235
Pacitilc ot South 4 gecondary schouo) curriculum pro-
racific jecl. Two-way volce communication
avallable.
Alaska ner/ ATS-6 jCourse called "Tell and Show® for [ ] 567,623 | 612
‘Alaska teachers on motlvating students. 688,689
Responded to speciftlc educatfonal 690,812
vceeda of teachers In remole areas.
One-way video and two-way audio,
Appalachia HET/ARC ATS-1 Juasic reading fnstruction for L DERRATNE | 567,571 | 296
ATS-6 Jteachera. Some sltes has two-way 622,6%0 1 612
CTS video, others were recelve only. 723,754 [ 673
Recelve only sltes conmected by 270,014
telephore to sltes that could Lroad- el7,019
cast., Students could respond to 871,933
muliiple cholce questions through
speclal keyboard. cCareer education
for secundary school lLeachers were
uEfered using same format,
Hocky ner/ ATS-6 Jlourse "Carcers in the Classroom® e 567,573 je6l12
Mountalng Rocky for teachera. Lectwre/dliscusalon 621,69
r *Mnl. Ste. format. College credlt optlon. One- 725,9%4)
way video and two-way audio.
Alaska HEA ATS-1 Ii-weekly program to provide open’ e 206,751 227
South { torum for prof. growth. Two-way
tacitlc volce between teachers 1o Alaska,
Llla\mll. and South Pacltie.
t'.smllu and pm:A ATS-1 Ifheee Interaclive volce only proyrame DA | 206,750 3227
15, ATS-) eith the theme "Bducation for a




EDUCATION (CONT'D)

——

AGENCY ‘ UD ACC. EXP.

LOCATION OR SAT. DESCHIPTION 7 ;;na):‘nu_:g 26 17 18 79 NO. NO.
Sp 6% 70 171

BFONSOR O S U U WS VY S SR S S |

TEACHER (COT' D)

India Gav, ot ATS-6 | rogram for primary teachers on how ] (21} 647
India to teach sclence usiig a multl-medla
Center tor approach. Part of SITE experiment.
Education
Technoloyy

Alaunka NEA ATS-1 JAudio futeractlion betwcen & Appala- . o2 ]
Appalachila ATS-3 Jchlan sitea and 4 Alaskan wltes. |
used In conjurction with ATS3-6 tele- i
conferencing.

Caltloinda Arch. of T Proyrams from Archdlocesoe of San ] 555,562 | CTs-1¢
‘ San Francisco Education Talevision 708,700
f' Francisco Center to teachers e 'he area. 792
|

v

Teachers are abls to exchange
infarmation via telephone hookup.

9t-2

Appaiachila AESP/ARC ATS-6 JA cuurse called "Visual Learnlng” - 770,814 ] 673
taken by 55 teachers at 10 sites. 023 ‘
ilow Lo make mors practical uge of TV 1
in clagsroom. One hour graduate ‘
credit,

Appalachia AESP /ARG ATS-3 JAESE personnel planned and dellvered na 934,936 f 6713
ATS-6 fuix workshopus. Speclific toplcs weres
education of the glfled student;
resources and needs In Appalachia‘s
soclal seivice delivery In rural
atead; home energy conservatliong
child abuse; parent offectiveness.
Videotape, one-way video with talk-
Lack, and printed motevials were used.

Appalaciinag AL G /ARG ATS- } IA comge tor elemenlary teachers on [ 935 673
ATL-6 Jmethods of dealing with handicapped
children in the regular classiroom.
Video tapes, oie-way video with
talhback, in-clase activity,

Appalactnag ARLE/ARC ATL 3 Warkshops on varfous topics were

ATS -6 [presented, nexaly, developing a posl-
tive selt -imagu, deallng with deflance
and new copyright laws. One-way
video with talkback.
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2.6 HEALTH SERVICES

A large number of ATS/CTS demonstrations were directed
at improving health care delivery in remote regions such as
Alaska, Appalachia, and the South Pacific. Health care
demonstrations began in Alaska in 1972 with doctors at Tanana
advising health aides in remote areas of Alaska on treatment
of patients. Two-way voice channels on ATS-1 was the mode of
communications for these early demonstrations. Beginning
in 1974 consultations using two-way video links via ATS-6
were inplemented.

Major contributors to the healtn care demonstration were
the State of Alaska, the Indian Health Service, WAMI, the
Veterans Administration, and Canada. Most of the demonstra-
tions within the United States were funded by the Department
of Health, Education and Welfaie.

The ATS/CTS health care demonstrations from 1972 to
present are summarized in this section. For convenience,
the demonstrations are separated into the categories: Con-
ference, consultation, data transmission, education, records,
and testing.

2-47
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j _ HEALTHIl SERVICES

AGENCY
Up ACC, -
LOCATION oR SAT. DESCRIPTION TIME FRAME O ey
SPONSOR 69 20 7% 772 ) 74 5 16 17 18 79 :
! | (] ] i 1 1 ] (| ] |
tacific Univ. of ATS-1 JMany exchanges have been held on PR | 120, 206 § 215
Hawail various medical toplcas over the 219,745
PEACESAT PEACESAT network. Exchanges were
Hetwork two-way vojce and usually fuvolving

suveral network members. Topics
are tou numerous to mention.

u.5. and Nat. Inst. JATS-1 lieqgularly scheduled voice communi- [ ’ 530 295
tacitic of Allexgy cationa between reseaych sclentists

and Infect. in disease control. Over 100

Discase sclentlsts in U.S. and Pacific area

have parilcipated.

Alaska HET/wAMIE ATS-6 Jtwo-way Interactive multiplex audio [ il 515,516 } 612
Nos thivest RIW/LUC Crs and video satelllte communlcations 555,562 JC1S-13
o u.s. were used Lo futerview Alaskan 652,690
] applicants to the UW medical school. 780,792
s
@« Canada rublic o3 ¢ A serles of seminars was held between ] 726
.8, Scrvice Canadian and U.S5. governmental
Commigslon officlals. Studles were in OtLawa
of Canada and Syracuse. Toplcs covered

included Inter-governmental relations, i
health care dellvery, and fnter-
nalional commanications. ;

U4, Assn. of Crs Experiment to determine AIf satellite menmmpnm{ 516,040 jCTS-?
Awmerican will provide mechanism to mobllize
Med. Col. selected oxperts on short notice to
HikW appralase wmaterials submitted for '
inclusion in the NIM files. ‘
.5, H/Lue CTs Use Of two-way video to allow emmanmi 516,840 | CTvS-7
Hatlonal ATS-6 Iselected youth teams from different 848,849
tnstitute parts of the country to discuss
of Dray common problems in druy abuse
Abuse prevention program.
.5, Nin/Lne Crs Hethesda and LA, were involved in M 848,849 jCrs-7
: BT, Wash- drug abuge conference. Presenters
ington were from Howard U. and Kagl llouse.
toundalion two-way audio-video.
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HEALTH SERVICES (CONT'D)

AGENCY
LOCATION OR SAT. DESCRI1PTION TIME FRAME UDN(A)CC' z.:)?'
SPONSOR 69 70 71 72 1) 14 15 16 17 79 : '
1 1 1 ] 1 i 1 11 1
CONFERENCE (CONT'D)
u.s. HIN/LuC s Preseuters in Bethesda and Menlo Park I 848,849 ] CT5-7
Eagt-wWest interacted on Orlental and Indian
Acad. of healling methods. Particlipants were
Mealing fed. health agency adm. and Univ.
ALes faculty. Two-way sites for pre-
senters, one-way for several hosp.
in Ccalif.
U.s no/Luc CTS Two three hour scuslons and one six ] 840,849 | CT8-17
Inst. for hour aesgion on the family. Audience
Pedlatrics was health professionals {n Alacka,
Cal., Colo. and Wash., D.C.. Two-
way vldeo and audio, some one-way
audio.
Alaska UET/WAMI CTS Interactive programs directed toward 555,562 ] cTS-1
torthwest N1n/LaC recruitment of minorities. Programs 780
u.s. directed Lo students and parenta.
HWestern U.S.[VA CTS Individual and conference communi- Mt 555,562 § CTS-11
cations Letween hospltals {in network. 780
Ewmphasls on two-way video trans-
misslon. Hobile units make pro-
duction possible at any hospital in
the network.
u.s nin/ue crs Info. dissemination and exchange at 848,849 }J CT1s-7
Soc. for annual meeting. Anaheim and Bethesda
Newroscl- were the two-way sites lavolved.
ences
Eastern U.S_.INIII/LHC CTS Info. dissemination and exchange at B ] 848,849 3 CTS-7
Greater annual meeting. Cleveland and
Cleveland Bethesda were two-way sites. SECA
losp. sites were one-way video with return
Assoc. audlo by phone.
Appolachia AESP/ARC ATS-3 JA scmlnar to provide jnformation abouy | 937 673
0. ot ATS-6 JU.C.'s non-residentlal degree program
Cincinnati In health planning and adm. One-
way video wlth two-way audlo.

|
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HEALTH SERVICES (CONT'D)

AGENCY
LOCATION OR SAT. DESCRIPTION TIME FRAME UDu(AJ(.:C. l:cx:'
SPONSOR 69 70 I 12 13 14 715 7€ 17 18 19 "
i ] 4 ] ] 1 | 1 1 1 |
CONFERENCE (CONT'D)
Colorado nin/Lue cIs Full duplex video-audio was used to ] 952 c'rs-21
Maryland . of enable rural health planners in
Colorado BeLhesda and Denver to discuss blo-
Mcd. Cenler medical communications.
PSsC
".s. Amer . Ccrs Selected sesslons at AR conventlon [l 952 Ccr8-21
Hosplital were transmitted to adm. at approx.
Assoc. 290 hospitals. UDemounstration in-
PSSC volved both C¥S and Westar 1, 4 CTS
transportable terminals, 18 recelve-
only terminals, and tie-in with 8
terrestrlial networks.
Maine Med. Care CTS Demonstration to assess the potential [ ] 952 CTS-2)
Hew Hamp- bev., Inc, of interconnecting houpital televisior
shire BSSC networka for cont. educ. and resource
Vermont sharing. Interactive througyh
Lransportable terminals.
CONSULTATION
Alaska Stale of ATS-1 Ipally voice communication between IV} 227
Alaska doctors at regional center and 61,128
NIH remote health aides. Alde relays
patlents symptoms to doctor and
doctor prescribes treatment.
Alaska State of A1S-1 | "Grand rounds* inltjated €rom Pair- [ 128,276 } 227
Alaska Lanks Mcmorfal Hospital. vVoice
Nl communication only.
Alaska NIn/LNC ArS-1 ]'Two-way video belween Tanana, e gl 508,511 | 300
ner ATS-6 |Auchorage, Galena, and Fort Yukon. 572,573 | 612
Experinent enabled doclors to 579,690 ] 677
diagnose [dlnesses. Approximately
100 cases demonsiraled feaslbility
of system, fucluding recall of
computerized patient records.
0.8, HIET/VA ATS-6 [relevising of grand rounds from — 576,625} 612
hospital with fnteractive comnunl- 675,690

catlon between presenter and
awJience. Case hilstories

i
ar nnhmtt_uuxumagnlca fives i

R
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HEALTH SERVICES (CONT'D)

AGENCY
LOCATION (8111 SAT. DESCRIPTION TIME FQANME
SPONSUR 6% 70 171 712 713 7“ 7l5 76 17 7‘0 7l9

UD ACC. EXP.
HO. NO.

CONSULTATION (COut'D)

Alaska WANI ATS-6 [Speclalists congsulled un patients ] 515,651 1612
NI/ LNC with gkln problems presented by 652
physicians In Falrbanks. Two-way
colour video proved feasible for
treating skin discases. Black and
white video was tried but found
inadequate.

Alaska WaMI ATS5-6 Clients at Omak with psychological L] 515 612
HIN/LNC problews wese pregented to
specliallsts In Seattle. Experiment
wad regarded as haviang limited
success. Two-way video.

sultation between physiclan at urhaa
w wedlcal centers and physiclans and
olthers at remote hospltals.

crs-1

Hestern U5, JVA CTS The use of Lwo-way video for con- ~i 180 CTS-11

Alaska WAMI &y rhyslclans in remote locations use 180,792
o Lhiwedt video link to present patients to

y.S. physlclans at UW Medical Center.

R
Canada univ. of Crs Experiment to evaluate use of S| /50
HWestern satellite to provide emergency and
untario routine psychlatrlc cousultation
through an audio-visual interactive
l1fuk. Standard psychiuloglcal test
battery, scoring and laterpretation
avallable.

Canada Univ. of CTS Teleconsultatlon between patients at s 710,711
Hewfound- Jawmes Day and Moose Faclory llospital
tand sud doctors at Unlverslty fHlospital.,
Al) three sites lliuked Ly audlo,
Moose and Unlversity lNosplital's

had video. ECG's, x-rays and
heartbheat were transmitted.

Western U, 5. JPSSC, VA ATS-6 IThe Alaska/Veterans Adm. {ALVA) Ex- naamamm} 922 667
Alaska AANIS CTs periment linked the AAIIS at Anchorage
with the VA's CTS exp. network on
Liomwedical applications of sat.
communlcations.

B it
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HEALTH SERVICES (CONT'D)
AGENCY LD acc. EXP
LOCATION OR DBESCRIPTION TIME FRAME NO. NO.
SPOHSOR 70 71 72 73 74 1S 16 77 18 719 -
1 /] | 1 F i L i ] []
DATA TRANSHISSIOH
Easlern U.5.fbuke Med. Transmlsalon of x-rays from one n 16,55 102
Schoul ground statfon to another. Trans- 298
mlsslon was of good gquallty.
Alaska tniv. of A one-lead BCG screener was used to [ 40,128 227
Washington transmit ECG's from rural Alasgka 271
Hill via satelllite (o Unlv. of Washington.
buring Jun-Augq 1972, ten were good,
3 marginal, and 7 unacceptable.
Suuth PEACESAT ECG's were transmitted from Hawsild [ 66 235
racific HI1l to New Zealand using Xerox TC 400
telecopler. Keal-time Lranswmisslona
uging a Lwelve-lead ECG were also
made. Scveral methods of trane-
mitting x-rays were tricd, Including
volarold prints, wire photo-equipment
and positive photographs.
u.s. UET/VA VIDAC, a system developed by Westing- [ ) 576 612
house for transmitting auvdio-visual
slgnaly in compressed form, was
Lested at V. A. lHospital at Dublia,.
Ratio of real to compressed Lime ie
about 240:1.
Southern Southern Satellite was used to transwit volce [ ] 530 3le
u.s$. Heqg, Med. and ECG slynals from an ambulance
Consortium {nto the emergency room at hospltal.
Canada Univ. of ECG's x-rays and heartbeats were aEERasem] 710,711
Hewfound- transmitted bLetween three hospltals
tand in Canada.
Weslern .S U, of Colo. A CP scanning ncetwork was to Inves- ] 877 CTE8-35
Mcedical tigate the possibiility of time- R
Center sharing for a computerlzed axial




HEALTH SERVICES (CONT'D)

AGENCY UD ACC. gxp
LOCATION OR SAT. DESCRIPTION TIME PRAME NO. *
SPONSOR 69 70 71 12 13 14 15 6 12 18 19 wo.
. | 1 1 ] i 1 1 ] 1 i i
EDUCATION
Pacific Univ. of ATS8-1 ]A pllot program to study the use of L 745 235
Hawalli satellite to achleve nuraing edu-
Ame L . cation objectives In the Paciflo
Samca area. Prior to exchanges video tapes
were malled to participants. Toplc
was on nurge-patfent interaction,
u.s. HET/VA ATS-6 |uase telecommunication to provide [ RN 576,625 | 612
CTS patients and thelr familles with 690,780 | CTS-1)
information needed for home care or 792
rchabllitatlon. Thiee clinics were
conducted.
u.s. HET/VA ATS-6 |Two-way video seminars on health ] emapmm | 567,573 ] 612
CTS ralated toplcs for doctors and nurses 576,625 § CT5-11
in V.A. Hlogpltals. rirst half of 690,700
program was a pretaped presentation. 792
Sccond kalf of program consisted of
interactive dlscusslon of topic.
Alapka HET/WAML ATS-6 [WAMI studeats were sent to rural | 511,515 612
NI/ areas duclng the clinlcal phase of 537,572
the medical education. Students 573,6%0
maintaln contact with med. school via 932
ATS-6. Case presentatlons and
evaluations were made using a video
link.
Alaska HET/WAMI ATS-6 [beqginning eclence course for flrst ey I Si1,515 ) el2
HorLhwest U. of Wash.]CTS year medlcal students away from Uanlv. 527,555 F(-‘?S-ll
1.8, School of of Washlngton campus. Two-way video. 562,652
Hedicine lectures taped and sent Lo students 690,745
prior to satellite class. Satellite 780,792
Liwe devoted to diacussion of 840,048
material. 849,912




HEALTH SERVICES (CONT'D)

pc-¢

AGENCY UD ACC. E"AP.
LOCATION OR SAT. DESCRIPTION TIME FRAME NO. NO
SPONSOR 9 0 1 72 713 74 15 16 -
] i 1 1 1 1 | 1
EDUCATION (C()N'l"_lll_
u.s. HET/VA ATS-6 [CAI program fn clinical decision ] 576,675 J 612
making was shown to nurnes in V.A.
tlogpitals at Fayetteville and
Altoona. Response through keyboard.
Rocky Mtnes. [Mtu. Sts. ATS-6 JThe dissemlnation of refresher train- b ] 922 6721
tlealth ing materials to emcrgency med.
Corp. techniclans In Montana.
(MSHC)
J.S. U. of wWash. }CTS NCAST (Nursing Child Assen. Sat. PEERAEREEEN | 516,783 J CTs-7
School of Traininyg) a serles of classes to 792,840
Nuraing disseminate information on child care 848,849
NIN/LHC to nurses at dlverse asltes. Both 932
two-way color TV and one-way TV with
telephone feedback to be used.
Canada unlv. of CcTSs Interactive video from University ] 710
Hewfovund- Hlospital to remote terminals. Audio-
land visual to remote with audio onl
from remcte. Contlnuing medlca¥
education provided for doctors and
nurgsea. Also, healllh education
provided for community. For instance,
prenatal and infant nutritjon for
wothers.
u.s. HIN/LHC CTS A workshop for dletitians to discuss 516,792 jCrs-?
hacr lcan the "patlent Nutrition Handbook® and 840,840
bletetic financial planning for food service 849,332
Assn. systems. Two-way video between
Deuver, Seattle aad wnethenwda. Pro-
grams involving VA hospitals were one-
way video, two-way audlo.
Alaska U. of Wash. (CTS bellvery of medical education to 555,562 | CTs-1)
Horthwest Sch. of physiclans and others practicing in 180,792
u.s. Medicine lsolated areas who need to keep 840,848
current on medical advancements. 849,93,

Saltelllite provides Inleractive
teinforcement .,

o



HEALTH SERVICES (CONT'D)

assessment for nursing professionals.
Videotapes and Inturactive sesslons.
One-way video with telephone or tele-
Lype talkback.

AGENCY 0D ACC. EXP
LOCATION OR SAT. DESCRIPTIOR TIME FRAME NO. NO *
SPONSOR 69 70 7} 72 713 74 715 76 717 18 19 -
1 1 1 1 1 ] i 1 1 1 i
EDUCATION (C(JNT'BL
0.5. ni/Lue CTS Use of two-way video telecommuni- msememeam| 516,792 | Crs-7
u. of Ken- cation for dental education. Den- 840,848
tucky, tlats in Bethesda, Seattle & Denver 849,932
Maryland, interacted with dental school faculty
Colorado, on office design, accountlng, and
Wash., & practice analysis.
Florida
0.5, HI/LINC TS troject Reach used two-way video tele- SRS 848,849 JCTS-7
U. of Wash. com. to dlesseminate information on 9232
Colorado, various medical topics (o profes-
$. Carolina slonals In Falrbanks and benver.
Receive only with telephone call-back
vaa used in 29 clties in the SECA
network.
u.s. HIH/LIC CTS Continuing -~ducation for doctors and ] 843,849 (CTS-?
Inst. for interns on pedlatrics. Audience in-
redlatrics cluded Alaska, Callf. and Wash., D.C.
Sowme sltes were two-way audio-video,
others were one-way video.
Eastewn U.S5. fnin/Luc cTs Ten two-hour allled health conferences S 848,849 jJCT5-7
B.T. were held between Tuskegee Inst, end
Washington G. Washlngton U. Proyrams dealth
foundation with physical therapy. Two-way audio-
video.
Western VA CTS VA National Medlcal Journal, a MRRENNENS| 780 CTS-11
U.S. weekly program for physicians, den-
tlsts and nurses Is broadcast to all
hospltals In the netwsrk. Proyram
dlscugses professfonal developments
taking place throughout the cocuntry.
Appalachia AESP/ARC ATS-6 JA workshop on cardiovascular physical ] 936
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HEALTH SERVICES (CONT'D)

9¢c-¢

AGENCY UD ACC. § pyp.
LOCATION OR SAT. DESCRIPTION ?"IHB1:'RA?§ % 17 I8 s NO. NO.
" 69 70 71 72 3
S5PONSOR { h t 1 1 i 1 1 ] [l 1
EDUCATION {(CONT' 1)
Batbhados bept. of ATS-3 § Transmit (nforwmation From U.S. Red m 344
State, Cross to Red Cross In Darbados on
AlD latest technlques of CPR,
Southwest PSSC CTS A serfes of cont. med. educ. programs nl 89l
V.S, U. of The interactive secwminar linked 150
S. Carolina Unlv. ¢ hosp. in the S8.E. and Ohilo.
AMA c.e. credlits could be obtalned.
Southern PSSC cTs Cont. med. education in cardiology ] 897
u.s. u. of for physicians and restorative mater-
Alabama lals for dentiaets. One-way video
with teleplione return.
RECORDS
Alaska uw ATS-1 | MEDLINE [nformation retrieval aystem S 270,275]) 282
UA CTS was {nitlated using Leletype and 276,780 } crs-7
Stanford xerox facsimile. Teletype fmprove- 792,840
NIN ments made communicatlon successful.
Alaska ns/Lne ATS-1 Junealth records of patient in Tanapa [ -k 508,511 | 300
HET Service Unit stored In computer in 572,573 ] 612
Tucson, Arizona. Records were 579,690
obtained via AT3-1 using a teletypa.
TESTING
U.S. HET/VA ATS-6 {Expeyiment to determine whether a [ | 576 612
successful patient-computer {nter-
change could be achicved by satellite.
Patient responded to psychlatric-
social questions displayed on a CRT.
llospitals involved were in Sallsburg
and Salt fLake,
Canadae Unlv. of CTs Experiment to evaluate use of satel- RS 750
HWestern lite to provide psychlatric services.
ontarfo Standard psychologlcal test battery,

scoring and Interpretation avallable.
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2.7 MARITIME COMMUNICATIONS

ATS experiments conca2rned with shore=to-ship and
ship-tc-shore communications are covered in this section.
The large portion of these experiments involved the
transmission of voice, teletype, and facsimile data between
a ship and a shore base. Experiments of this type are
categorized under the headirg "Voice and Data Transmission”.
Experiments of a broader nature are listed under the heading
"Fleet Management".

[ 3]
1

wn
~}



~

w

MARITIME COMMUNICATIONS

LOCATION

AGENCY
OR
SPONSOR

SAT.

DESCRIPTION

(3]
1

TIME FRAME

76 7} 72 73 4 75
| 1 i L I ]

UD ACC.
NO.

Hestern
Hembnphere

Atlantic

AMlantic

Western
Hemlsphera

Hor thiwest
raclflce

Hoa thwest
rachfic

Allled
Informatfon
induetries

Exxon
Ganeral
Electric

MARAD

U.5. Navy

usCG

[IR{8H

ATS-)

ATS-1
A'S-)

ATS-5
ATS-6

ATS-1

FLEET MANAGEMENT

HWeather data, schedulling, lnventory,
1outing, and dally summary reports
were transmitted to ten ships In
Atlantlc and Paclfic Oceans.

Volce, teletype, facsimlle, and slow
scan video were tested between Exxon
offfces In New York Clty and ship
ESSO Bahamas In Atlanlic. volce was
high quallity, teletype was practi-
cally error free, facsimlle and slow
scan video ware good.

Fleet managewment experiments
fovolving volce, teletype, and
faacimlle Lransmissicn at L-band
were performed Lo evaluate economic
benefits derfved by shlpping
companies belng able to communicate
with fleet ships.

An experiment to determine the viabll-
ity of satelilte communications net-
work for use by the Naval Fleeat
Analysis Center.

VOICE & DATA_TRANSMISS 10M

USCG cutter Klamath fltted with stan-
dard VIIF/FM radlo and two omni-
dlrectional circularly polarized
antennas conducted volce and digital
data transmisslon Lests. oOigltal
communicatlon was found to bLe
superior Lo BF transmlisslion

volce and teletype communications
Lbetween catter Staten lsland and
ground statlons in Vivyinla,
Califuornla, aml Australia,

665,666

15

kos,692

664

264

23

605

321

219

239
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MARITIME COMMUNICATIONS (CONT'D)

AGENCY Up ACC. | pyp.
LOCATION OR SAT. LESCRIPTION TIME FRAME NO. HO
SPOMNSOR 6% 70 7} 712 13 74 1S 16 11 19 7? .
. S T S W G SRS SN S S
VOICE & DATA THANSGMISSION (CORT'D)
South usCG ATS-1 | VIIF comaunications between ground 664 2)
reclfic & statlon and C.G. Cutler Glacler while]
Antartica it sailed between U.5. and
Antartica. Rellable voice and
teletype communications were demon-
strated. Some testing was done with
satellita In 1/2 power moda.
Atlantic Weating- ATS-1] Volce and digital dzta (600 and 1200 173,637
s Poclfic house ATS-3] Lps) were transmitted from shore to
MARAD ship and back. Volce was good.
Analysls of data error rate was
not complate but appeared higher
than expected.
Atlantic jGormany ATS-3{ Volce, teletype and random sequences 28,300
of Jdata were transmitted to vesearch
vessels Gausw and Meteor.
Atlentic LU&CG ATS-) ] Volce and teletyps were transmitted 664
al VUF between Rosman, Horth
Carolina and ehlp Casco.
rﬂn(urn ieneral ATS-1] A network of mobile and fixed [T 23 107
itemlspharo Electrice ATS-3 | statlons were fnvolved in this two
HASA/GSFC and one-half year study of commun-
fcations vla satelllte. Volce and
digfital communications were high
quality over approximately one-third
of the earth's surface.
ALlantic Applled ATS-5 | Dilgital data was transmitted at 611, 9‘J 247
information L-band from ground station to ships See U_F |
tndustries 83 Manhattan aud ESS0 Baltimore via 20
ATS-5.

. e
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MARITIME COMMUNICATIONS (CONT'D)
AGEHCY UD ACC. | gyp,
LOCATION OR SAT. DESCRIPTION TINE FRAME NO. NO
SPONSOR €% 70 71 12 13 14 15 6 1211 18 719 -
i 1 .1t [ 1 i 1 i 1 1 1
.
VOICE & DATA THANSMISSION (CONT'D)
Atlaatic tnited ATS-1|Test of volce, teleprinter and [ ] 1,20,3) | 225
Kingdom facsimile Lransmliasfon were conductad
Latween ground statlon ln England
and ship Atlantic Causeway. Results
wuere yood.
Alantic tztherlandd ATS-IJVHE transmlesion of voice, tuletype ] 264 226
awd facsimlle between ground station
in Netherlands and ships 55 Nleuw
Amsterdam and 5S Atlantic Crown.
Rarrowband modulatlon technlque.
Mot th General ATS- A numboer of experiments to avaluate ] 37,236 261
Ames fcan Electrlc ATE-S|communicationy reliabllity and 569,632
posltion flxing accuracy. 640
Eastern General ATS- ) juse of satellite to transmit volce, " 198,610 | 293
B, &, Electric teletyg » and facsimile between an
HBARAD fnland waterway tugboat and the maln
vfffce. Communications were all of
high quallty.
Western Allled ATS-){heal time volce communication and [ ] 665,666 § 264
Hemluphere Infnln‘liui message store-and-forward processling
Iondustries were tested. More than 5000 wmessages
were transmitted at C-band between
ships In Ailantic and Paclfic and
ground station. Ten ships were
equipped wilth AIl MARSCAN systems.
Allant ic usce ATS- ) fIwo-way volce and data transmiaslon | ] 645,666 ] 219
& lacific MARAD botween ground station and USNS 265
Vanguasd salllng from Florlda Lo
Argentina. High quallty results
were obtalned using 2.5 £t. C-band
dialy antenna on ship.
AMlantie Exxon ATS- 1{volce and data cosmunication between [ | 5310 29)

tuxon offlces and tenker Exxon
International.




MARITIME COMMUNICATIONS (CONT'D)

AGENCY uD AcCc.

LOCATION OR SAT. DESCRIPTION TIME FRAME NO. ?;:'
£PONSOR 69 70 71 12 13 14 15 16 17 "9 719 )
F S | 1 ] £ o | 1 1 1 I i
VOICE & DATA TRANSMISSION (CONT'D)
Atlantic MARAD ATS-5 ] I'hree volce modems were tested on two — 605,670 3240
A1l Systems§ ATS-6 | different ships. ‘The COMSAT modem 682 605
on LASH Atlantico, the Magnovox
modem on American Ace, and the AII
modem on both. Volce, telelype and
facsimlle ware transmitted.
Atlantic usCG AT8-6 | Volce and data communicatlons to and oy 811,818 }657
DOT/1SC from the cutters Sherman and Gallatin 664
was used to modulate shipboard
antennas and effects of multlpath
fading. Part of ATS-6 I.-band
o exper lment German ship Otto Wahn
wag &also involved in the testa.
uU.S. General ATS~6 | A ship on the Great Lakes equlpped DA— 674

Electric with a moblle communication radio.
Also carried recelver for timing
3 signals from NOAA GOES satellite.

T19-¢




2.8 METEOROLQOGY

The most important meteorological use of the ATS was
taking and transmitting cloud pictures. These cloud pictures,
taken over large segments of the earth, complement data from
other scurces and give the research meteorologist an overview
of the weather patterns. There have been a large number of
cloud motion studies from ATS pictures, Other meteorological
uses of satellites that are summarized in this section, are
unmanned data platform and weathexr radar interrogation.
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METEOROLOGY
AGENCY
‘ UD ACC.
LOCATION O SAT. DESCRIPTION TIME FRAME 0. EXE.
SFONSOR 69 70 71 72 73 14 15 16 17 18 19 Ko
[ ¢ [ ] | I i i i i 1
BUOCY INTERROGATION
o th Gencral ATS-1 {Iaterrogation of data from unmanned e 251 239
raclkfic bynamics buoy by ground statloa at Hojave, .
useG Callfornia. System perforwmed
adequately, but rellabllity was less
Lthan needed for an operational
system.
HOLway HNorway ATS-} [Interrogated unmanned ocean bhuoy [ ] 28,29 233
(§COMB-1) located oulside Dorgen.
Ground statlon was at Oslo.
0.9. Sierra ATS-3 jWeather radar data was transmitted [ ] 6,7,530 f 2872
Research from mountain top unmanned radar
Corporatio lnstallatlons to data center for
analysls. lurrlcane survelllance.
Autartlca Desert ATS-1 frransmissfon of weather radar ommspes| 510 2l
Rescarch ATS-3 Jplctures on a real time basls from
lustitute Palmer Station, Auntartica.
SATELLITE PHOTOS
taciflc NCAR ATS-1 [rhotos Erom ATS-1 were used in con- (| 177,193 § 205
junction with meteornvloglcal data 284
gathered by ground statlons to obtain
a better understanding troplcal zone
dynamics.
.§. Stantord ATS-3 {Humercoua studies of cloud motion from | pemE 69,70 205
univ. or satelllte photos have been wmade. 102,109 § 210
Chilcago Estimates of winds, cloud distyi-
HESS Lbutions, tornadoes, ctc. have been
made. :
Atlantlc r'Ssu ATS-) {rictures from satellile were used In | | 191,869 | 210
HCAR study of luteractlon between ocean
and atmosphere that took place near
Bag bados.
tacitic Univ. ot ATS-1 JATS-) photos of Pacific area were [ ] 1 205

Wisconsin

used with the Cox-Hunk technique of
sea-slope dlstributlon te calculate
winds from sun glitter.
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METEOROLOGY (CONT'D)
AGENCY up acc. | gxp.
LOCATION OR SAT. DESCRIPTION TIME FRAME NO. NO
SPONSOR 69 70 71 72 1) 74 15 16 I1 18 19 °
i 1 t i 1 [ | | | [ i
SATELLITE PLHOTOS (CON'I"D!
Florlda vuiv. of ATS-1 ]Satellite photos were compared to | 862 205
Miami corresponding radar data to determine
Army 3 of cloud area covered by radar.
Western U.S.] Colorado ATS-) {satellite photus were used to deter- [ ] 856 2)0
SLate mine anvil area and brightness
Univ. characteristics of severe Lhunderstor
cells.
u. s. Contrnl ArS-1 |Satellite photos were used to analyze - 859
Data cloud patterns for the purpose of
Naval Pcat deflining findirect measures of
Sch. Intenslty of tropical stoxma.
u. s. NOAA ATS-3 [Satellite photos were used to make . 571 210
Venezuela estlmates of ralnfall during hurri-
ttonduras canes. Overall estlmates differed
by 49%.
tlorida USAYF ATS-) ]satellite photos were used to analyze [ ] 547 210
the progress of the smoke plume from
a flre In the Everglades.
VERY HIGII RESOLUTION RADIOMETER
v, 5. NASA/GSFC JATS-6 [The VIIRR was used to accuratel " 766,846 ] 602
T determine cloud motion and to haprove
methods of estimatling surface
temperature. High spatial and
radjance resolutlon data In the
visible and infrared window was
recorded. Equipment falled 3 mos.
after launch.




2.3 RANGING AND POSITION FIXING

Ranging and positior fixing experiments have been an
integral part of the ATS program from its inception. The
first successful position location experiment occurred in
February, 1968. Since that time several different ranging
techniques have been used to locate fixed and mobile plat-
forms. Recent efforts have been directed toward the
development of a complete Air Traffic Control System and a
Search and Rescue System.

Major experimenters in this area are the Iederal
Aviation Administration, the Maritime Administration, the
U.S. Coast Guard, General Electric Company, Westinghouse
Corporation, Boeing Airplane Company, Texas Instruments, Inc.
and Applied Information Industries.

2-65
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RANGTNG AND POSITION FIXING

AGENCY Ubd ACC. EXP.
LOCATION OR SAT. DESCRIPTION TIME FRAME NOC. NO.
SPONSOR 9 o 71 22 13 714 15
| i i 1 1 1 i
MOUTLE (AIR)
Dallas, Texay ATS-1 | Test to determine accuracy that could 1,673
Tenas Instruments} ATS-3 | e obtained uslng sidetone ranying
slgnals relaye® to two satellites.
Experiment dfmonstrated that the
ugse of differentlal position location
technlques could provide location
accuracy of approximately 2nm.
Ground statlon was the Omega Positlon
Location Equipment (OPLE) control
center.
toreh Genural ATS-1 {Ranging teszts wlth transponder at 116 234
Atlantic Electric ATS-) jGander, Newfoundland. Approximatcly
DOT/FAN 3000 determinations wilh errors of
t lnm. Ranglng tests also performed
with pC-6 Inflight. 63 of 79 fixes
agrecd to within + Inm of radar
fixes. -
Hoth General ATS-5 A tone-code ranging transponder was ] 37 261
America Electoice ugsed to compare ranglng measurements
and communjcatlons at VIIF and L-Band.
HorLh Boelug ATS-5 JOne way ranglnyg at [L-band beilween 288,556 | 251
Atlantic DOT/FAA ground statlon and alrcraft via 252
ATS-5. Ranglng measurements were
made by phase comparison of recelved
ranging tones with reference tones
yenesated on board atrcraft.
North LOT/TSC ATS-5 f{Range meagsurements between ground [ ] 549,552 ] 605
Atlantic DOT/FAA ATS-6 Jastation and alrcraft via A1'§-5 and G10,687 | 664
(TE{&H ATS-6. Two different ranging modems 734,822
Canada were tested, thoe TSC digltal wone 776, 344
ESA mwodem and the NHASA/PLACE modem.

Typlcal RMS one way range ervors {la)
were: TSC modem 100 wm and NASA
modemn 276 m.

B3 P % )




RANGING AND POSITION FIXING {(CONT'D)

AG[:NC' un A»CC- EIP.
LOCATION O SAT. DESCRIPTION TIME FRAME NG. NO
SPONSOR 69 70 7) 72 73 14 15 716 17 18 719 -
Il i 1 1 1 i 1 1 1 I i
MOBILE (AIR) (COMT'D)
Eastern DOT/FAR ATS-6 |Satellite supported reai time volice, | 549,734 ] 605
u.s. uUscG digital data, and vangling communi- 664
cation between test alrcraft and an
exper imental ATC ground terminal.
A1l communications were of good
quallty. Ualng NASA PLACE recejver
equipment, projected accuracles of
2km were not realized.
MODBILE (SURFACE)
Atlantlc & Westing- ATS-1 [Ranging tests wevre performed on the 178,637 | 249
Paclfic housge ATS-) Jehlp 88 Santa Lucla during a trilp
MARAD from Neward to Argentina.
Atlantic Westing- ATS-1 JRanging tests hetwecin ground station 170 249
house ATS-3 Jand S8 Santa Lucia sailing from
MARAD Neward to Chile. Ranging marginal
because of lock-on problems.
Rermuda General AT1S-} |Ranglng tests uslng oceanic buoy 1,633 2298
Electric near Bermuda. Buoy was Interrogated 860
via ATS§-3 and estimates of buoy
position made. Also located mobile
units on land and sea.
Atlantic Germany ATS-1 |Regearch veessels Gauss and Meteor 28
performed gide-tone ranglng. Line
of positlon accuracy from 1-2nm.
Western General AvS-1 pPosition flxes using GE's tone-coude 2) 280
llemlsphere Flectric ATS-) lrangling technique were made for a
HASA/GSFC varfety of mobile and fixed statlions.

Ranging fnterrogatlone originated at
GE's Radlo-Optical ObLscrvalory in
Schnectady, New York using AT6-1 and
ATS-).
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RANGING AND POSITION FIXING (CONT'D)

LOCATION

AGENCY
OR
SPONRSOR

SAT.

DESCRIPTION

TIME FRAME

72 1) 14 15 16 17
1 1 | 1 | i

UD ACC.

EXP.
NO.

Nou th
Atlantic
& U.S.

Nocth
Amurica

New Mexico

Atlantic

Atlantic

North
Atlantic
& U.5.

Applied
Tuformation
Industries

General
Electrlc

Sandia/AEC

uscaG
HASA/GSFC
MARAD

Genaral
Electric
EXXON

MARAD

ATS-5

ATS-S

ATS-1

ATS-)

ATS-)
ATS-5

ATS-1
ATS-)

ATS-5
ATS5-6

MOBILE (SURFACE) (CONT'D)

I.-band slignals containing ranging
wodulation were transmitted from
Mojave, Callfornia to Mooretown, New
Jersey and SS Hanhattan golng between
Newport News, Virginia to Thule,
Greenland. ORION receiver was a
lock-loop type which d4id not require
carrfer lock.

A tone-code ranging transponder was
used Lo compare ranging measurements
and communications at ViF and L-Band.

A ranging tone was sent from the base
staticn to the moblle unit and a
digital phase metor wcasured Lhe

delay between Lransmitied and
rece‘ved slgnal. Position location
was not attempted because of equip-
ment fallure.

In preparation for PLACE, a smea test
phase uasing C-band to USNS Vanguard
between Ploirlda and Argeantina.
pPosltlon location from two-way side-
tone ranging. Typlcal PLACE com-
puted positlon locatlon data was
found Lo yleld errors of less than
2um.

rosition fixes on ESSO Bahamas
bLelween New York and Venezuela were
obtained using General Electric's
tone-code ranging technique.
Accuracles of 1.5wm were reported.

rPosition determination test jnvolving
the ships LASH Atlanlico and Awcrican
Ace. Positlon location results were
not avallable at time of report.

2,611
989

37

See U.¥

645,666

15,292

605,670

682

249

261

284

219
265

228

605




RANGING AND POSITION FIXING (CONT'D}

69-C

AGENCY
LOCATION OR SAT. DESCRIPTION TIME FRAME UD ACC. | EXP.
SPONSOR 69 70 71 72 I3 14 I5 76 17 19 19 #0. Ha.
—— L [ g 1 1 ] ] 1 | 1 |
MOBILE (SURFACE) (COHWT®D)
Rorth uscG At5-6 Inanging modulations jnwvolving the - 8le,88) ] 664
Atlantic DOT/TSC C.G. cutters Sherman and Gallatin
and the German ship Otto Hahn. Part
of AT16~-6 L-band experiment.
SEARCI _AND RESCUE
Azores DOT/FAR ATS-6 IA typlcal SAR incident was staged - 549,552 ] GG4
lelands [TETMH using a buoy in the vicinlty of the 670,683
Canada Azores Islands to transwmit a signal 685,686
Germany via ATS-6 to Rosman, North Carollina. 687,734
ESA Rosman then alerted rescuae vessels 117,718
to the location of the buoy. Test 818,084
were highly successfu.
Western General ATS-1 ] Tone-code ranging technique wag used m 611,767 ] 310
U.s. Electric ATS8-3 [to locate statlon wagon equipped with
rug tranamitter. Ground statlon was in
Enforce. Schinectady, New York. Test were made
Adm, with -oblxe unit in Washington, D.C.
and rar West. True position within
0.5 mi. 1n Waghington and 3 mi. in
Far West.
Dermuda Baker ATS-3 JTest of low-cost locate and rescue " 6084 319
Hevelopment syetem. Equipment installed on
Corporation sloop "SIRILS® salling in the areca
of Bermuda.
u.s. G.E. ATS-6 [One experiment involves five tracks L 6174
equipped to use in SAR misselons.
Another phage uses GE's ranglng
technigue to locate a ship on the
Grealt Lakes.
SPACECIAET
U.8. NASA/GSFC ATS-6 | The on-board interferometer is used PO AR | 766,864 § 604
to preciston 3J-axis sensor. It also 607
provides measurements of spacecraft 610
orbit position. The SAPPSAC Experl-
wment utilized Interferometer data.
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RANGING AND POSITION FIXING (CONT'D)

AGENCY

UD ACC. EXP.
1.OCATION OR SAT. DESCRIPTION TIME ['RAME NO. NO
SPONSOR 69 20 711 72 13 74 75 716 17 18 19 °
| 1 1 N B | 1 i 1 1 [ i
SPACECRAFT (CONT'D)

U.s. NASAZGSEC ATS-6 [ATS-6 was uued to track GEOS-3 so tllﬁl! NSRRI 766,865 | 617
urbit computattions could be made 911 €20
without the ajd of multiple ground
statjions.

.S, NUL./HAVY ATS-6 JExperiment made use of ATS-6 UUF 666
transmitter and selected grovnd
vrecelving equipment to study satelllt:
bistatic radar.

STATIOHARY
ey waniida Genvral ATS-3 JVIF range measurements were made from | N 23,868 220
Elcectrice siynala recefived from a Seca Rubin
HASA/GSYC buoy. Ranging precislon was approx.
ONR/NAVY 1200 feet.

0.5, HASA/GSFC JATS-) [OPLE system, coalrol center, and var- | s 1,868 228
ious platform electrunics were used t«
tind positions. Cowparison of OPLE
derived position €ixes showed differ-
cnces in the rvrange of 1-4nm.

Massachu- SwithsonianfATs-5 1SA0 conducted VIBI observations of —— 93l

sells AsLsophysi- lL.-band emissiona fiom ATS-5. Analy-

cal s18 shows exigtance of Intevference
obscivatory fringes related to the modulatjon
wave form,
West Coant Westing- ATH~-1 JTeats at Mojave, Californla analyzed L 618 246
house ATS-3 fvarious ranging technlgues dncluding 250
HALA/GSEC ATS-5 JC-band and L-band ranging Lo ATS-S,
L-Land to ATS-S concurrent with
C-band to ATS-1, and C-band to ATS-1
concurrent with VHF to ATS-3.
Wostewn General ATS-3 JAutomatic tone-code ranging L -band | e 640,892 ] 214
Hemisphes e tlcatric ATS-5 Jrtechnique was used via ATS5-5 to fix

HALA/ZGHSEC

positions of transponders 1n Shannon,
Treland; Reyk javik, iceland, Kings
rolnt, New York; Seattle, Washlington,
and Buenos Alres, Migentia. Errors
were aeporied in hundieds of feet.

.



2.10 SATELLITE ENVIRONMENT

I Experiments that involved an investigation of the charac-
teristics the environment around the satellite are cataloged in
this gection. Many of these were conducted under the EME studies.
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SATELLITE ENVIRONMENT

AGENCY EXp
LOCATION OR SAT. DESCRIPTION TIME FRAME UD.“A)CC. N
SPONSUR 69 70 122 122 1) 14 15 16 77 18 19 . .
1 ] 1 ] 1 1 ' i 1 1 1
SATELLITE ENVIRONMENT
[T UCLA ATs-1 ) Experiment to weasumie magnetic fleld a3
psoperties In Lhe vicinlty of ATs-1. 85.86
920
nw. 4. lockheed, ATS-S | Auroral-particle fluxes in the encrgyimmas a7
’ IPatoAlio, range from 0.5 to 50 kev were measured.
Callfountia Heasurements were compared with those
from OV 1-18 satolllte.
u. s. . . at ATS-5 | Energetic proton and electron flux [ al,84
ol keley merasurements were made on ATS-5 89
during magnetopause crossings.
U. s 0. . at ATS-5 | Measurements ol chavged particles iIn a L1
La Jolla, the magnetosphere to determalne the
Californta energy spectra of charged pariicles
ot auroral llnes of force.

u. s, NASA/GSEC ATS-6 | Tha Apollo-Soyuz Geodynamics Exp. Iy 810,906 640
used ATS-6 to demonstrate the feasl- 307, %08
bility of wtracking and recovering
high fregquency components Cf Lhe
carth's gravity fleld.

u. s. e ArS-6 | Satellite-to-Satellite range-rale [ ] 874,902 j620

AV observations from ATS-6/GEDS- 1 were
Gauphysics used Lo obtaln mean gravity anowmalics
Lab

W, 5. Ve AT5-6 | An onboard fluxgatle magnetometer was P 891,884 |61
used to continuonsly monltor e
magnetic fleld at synchrunous orbit.

The small space craft fleld made
studies of the macroscople field
posaible.
G, 5. Actojet ATS-6 | The Solar Cosmic Ray aml Trapped ham 890 (]

Coup.

rarticle Experimeni studied the entry
propagat fon and bloss of solar cosmic
tays and the acce. and loss of trapped
patticles la the maynctosphere.
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SATELLI'TE ENVIRONMENT (CONT'D)
AsEncy UD ACC.
LOCATION oR SAT. DESCRIPTION TINE FRAME NO. Exe.
SPONSOR €9 70 7) 72 1) 74 1S 16 11 1 19 NO.
— i 1 [ ] i i 1 1 1 | 1 i i
SAVELLITE ENVIRONMENT {CONT'D)
u. s, u. ot ATS-(] The Auruvial Pastlicles Expueriment was P 83,804} 631
Catifornial concerned with the determlnalion of 925
at those maynutosphes le processes
San Dicyo contaln and accel., charged particles
' was the eacth.
. 5. u. of ATS-(d The electron-proton spactyometer am ses.084} 61}
#insenoLa exper iment stadled the dynamics of
energetlc electrons and proluna in
the outer radiation zone and the
near-easth plasma sheet.
", S, Avtospace | ATS5-1{ An electron-protvon spectromater = SA7,884F 411
Corp. was used to gather data on the
behavior of energetic wmagnel ico-
spherle electrons as well as fluxes
of sular protons and alpha particles.
u. 8. HASA/ ATS-t] GEOS-3/ATS-6 satellite-to-satellite _ 204 620
vWallopy tracking adata was used Lo detormine
tervestrial lonospherfc refractive
hdices.
u. s, u. ot ATS-tf Siynals at 40, 140, and 160 Mz e 210 63
11ilnols {radlon heacon Exp) were analyzed
the fregquency depemdence of fono-
sphecic sciallliations,
v ld Mcbowell ATS-t  ATS-6 maynctic fleld measurement ) N 631
bouglas bn conjuncilon with Ho:th and Soulh
ObseLva- salar grownd-based obscrvations were
tory used to study solar cosmlic ray
access propagat low,
U. 5. HOAA ATS%F The Low Eneryy Proton Exp. investd- an L1 13 61t

gatnd] those protons thought to be
responsible for the geomagnetlc
storm-Uime extraterrestrial ring
current. Also looked for existence
of heavy fons,

L




SATELLITE ENVIRONMENT

(CONT' D)

LOCATION

w. H.
Eutopa

n. & H.
Ames boas

AGLNCY
O
SPONSOR

SAT.

DESCRIPTION

TIME
73
1

FRAME

74
|

5 76
41

77 1 2
] 1

EXP.

U. of Hew
Hampslida e

HOAA

HALA/GSYC

HALA/GLGEC

HALA/GSEHLU

ATS 6

ATS &

ATS-6

ATsH 6

SATELLITE ENVIKOUMENT (CONT'D)
The Low Energy Election-Proton E€xp.
was designed to monitor the spectra
and piteh angle distrlbutions of
vloctrons and protons from 0 to 22
kev, tittle data wero obtalned
because of Intorference.

The padlo peacon Exp. 40-3)60 Milz
phase - coherent. continous waved asre
tecorded at a nomber of ground
stallons Lo provide a measure of
total columnar electron content from
sat. to ground.
SATELLITE THA

The fipacecraft Attitude Precision
Poloting and Showlng Adaptive
Control {(SAPPSAC) Experlment demon-
strated the obillty to maintaln
precise altftude stablllzation g
presence of distmbing fnputs.

the

The Interterometer High-Spued dData
Rate Acqgulsition System (1HDRAS)
txperimenl was concerned wilh
altftude and position the satellite.

Fhe Tiacking and bata lclay

Exper lment (THHE) uscd ATS-6 to
contial low otbit satellites such as
GLOSG- ),

s

530,766
895,910

OSSR | ¢ ¢

166,864

166,865
911,986

606

604

607

17
620




2.11 TIME AND FREQUENCY DISSEMINATION

Experiments dealing with time and frequency dissemina-
tion are listed in this section. A number of one-way and
two—-way experiments were performed from 1967 to 1877. The
National Bureau of Standards, which did the most experimenta-
tion, concentrated on a one-way mode for time transfer.

P
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TIME AND FREQUENCY DISSEMINATION

LOCATION

AGENCY
OR
SPONSONR

SAT.

DESCREPTION

TIME FRAME

72 13 14 15 16 17 'If 7
. | 1 1 1 1 1

9
:

up acc.
NO.

EXP.
HO.

poulder,
Culorado

Atlantic
& Paclfic

Hai1slow,
Califaornia

fiarstow,
Califoinia

%mmld.:x .

wioyado

tarsbow,
alifornia

|

ESGA

Wesling-
house
MARAD

West ing-
house
NASA/GSEFC

smiLhuon.
AslLro. Obs.
HALA/GSEC

s

JIALA/GSEC
fAA

ATS- 1L

ATS-1]

ATS-1
ATS-]

LYE-5 ]
ATS-)

ATS-3

IS 1

TIME AND FREQUENCY DISSEMINATION

‘Time dilsseminatlion experiment using
simple ground equipment to communi-
cate through AT3-1. Results indil-
cated that an operational system
with ervors of Y0pg slould be
possible.

Thne code was transmitted over volce
channel from ground station to ship
S5 Santa Lucta. Demonstration showed
the time display on board could be
used for timlng within a few hundred
mlcroseconds.

Mo jave and Roswman ground statlons
transmitied pulses through satellite.
Time between transmitted pulse and
that recelved from the other station
way measured.  Accuracy estlmated

to be 100ns.

VIRl clock synchronization experiment.
Y0us puldses at C-band were exchanged
between Mojave and Roswman qround
station. The probable ercor of the
difference in Lhe mean values of

the clock offsct waa 10nsa.

One-way time synchronizallon. Broad-
cast WWY tiwe and frequency from
noulder, Colorado to four sites in
fiestlern Hemlsphere.  Signals were
trequency wodulated and occupy a 10
Kilz bandwidth. Signals composed of
volce annouacement of time-of-day,
ticks every second, Lones and time
:ode were hiroadcast 5 days a week.

Time dsscmination from master
statfon at Mojave to slave station
at Nosman. A (wo-way Lime transfer
technigue was used to elimlni ce Lhe
need for a priorl knowledye of pro-
pagatlon path delay. An accuracy of
50as (lu).

178,637

32

19,47
285,617

25)

238
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TIME AND FREQUENCY DISSEMINATION (CONT'D)
AGENCY
UD ACC. EXP.
LOCATION on SAT. DESCRIPTION TIME FRAME 6 7 3 79 "O(.:C NO.
SPONSOR 69 20 71 72 1) 14 715 1 8
o 1 1 1 i 1 | i 1 Il ] 1
TIHE AHD FREQUENCY I)ISSL'HINA'I'EQP_!
T Teewtny T
Kaahima, Ril./Japan ATS-1 |Time comparison between Kashima, [ ] 598,617 304
Je on Japan and Rosman, H.C. ground station.
A spreuad spectrum random
access (SSRA) system was used fn a
Lwo-way technique at SIF.
Japan HRL/Japan ATS-! lEstablish domestic VILBI system ] 530 Jo4
between Kashiwa and Yokosuka, Japan
and determine basellune dector between
the two antennas.
Canada fndLitute CcTS A differential melthod was used for e 710
of clock synchronlzation. A clock sig-
Research nal waa transmltted via satellite
of Lo main station at Otiawa and iu
flydro- returned to sending station. Optinum
(uebec accuracy was 10-15u4.
U.8. Univ. of CTSs Experiment Lo measure the absolute L] TS-28
Ilinois phase difference between two atomic
oscillators situated at observatories
separated by thousands of kllomctera.
H.S5., CanadalNaval A three-way time transfer cxperiment [ 877 TS-1
ObservaloryjCrs between Washlnglon, D.C., benver,
and Ottawa.
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2.12 WAVE PROPAGATION

The Millimeter wave experiment was initiated in 1969
with the launching of ATS~5 and provided measurements at
15.3 and 31.65 GHz. Additional measurements of the propaga-
tion characteristics of space-to-earth links centered at 20
and 30 GHz were made using ATS-6, which was launched in 1974.
Studies at eleven sites in the continental United States were
directed at an evaluation of rain attenuation effects,
scintillations, depolarization, site diversity, coherence
bandwidth and analog and digital communications technigues.
In addition to direct ..;asurements, methods of attenuation
prediction with radars, rain gauges, and radiometers were
tried. The Millimeter Wave Experiment was develcped and
implemented by NASA Goddard Space Flight Center.

2-78
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WAVE PROPAGATION

- _

Fennsyl -
vania

CW glynals recefved at widely sepa-
rated ground stations are used to
gylve a measure of the phase spatlal
correlation and determine dimbtations
OB anlenna arrays.

AGLRCY
LOCATION OR SAT. DESCRIPTION TIME FRAME
SPONSOR 69 10 1) 22 73 74 15 16 11 18 14
| ] i | ] i | 1 1 1 -
C & 1_BAND
u.s. All Systews]ATS-5 [System 6210 Slgnal bemonstration Tesl. -
L-Rand jonusphevic propagation varl-
ation was evaluated by comparing L-
band and ‘.-hand weasurencatls.
Cotnnada ocre ATS- 1 JOobgervatlon of cffects ot hlgh latl- —
tude and low elevation on C-band
signals.
Cavada CRC AYS5-5 fiivaluation of ifonospheric fading
characteristics at L-bhand as received
at Churchill, Manitob., and Ottawa,
Ontario.
Braczil CUMSAT ATS-5 JL-band and C-band signals from ATS-5 Lol
were wonltored by COMSAT at their
brazil etation. Data were analyzed
to determine the frequenc¥ dependence
of the scintillation magnitude.
DUT/FAA ATS-S |An expertment to measure fadilng in .
L-band signals from ATS-5.
U5, HASA/GSFC ATS-6 [Rradlo frequency Interference measure- —
ments were made Lo delermine Lhe
potentiat of terrestrlal microwave
links poiated at the horlzon causing
uplink Interference for satellites.
rconsylvanialvalley ATS-6 Measurcments were made and € and L.- o
foilge band to deterwmine the phase differenc
Hesearch belween two pecelvers as a funcltion
Centler/ U. of thelr spatial separation. .
of Penn.
rennsylvaniaJUniv. of ATS5-6 Jthase differences between L-band and )

UD ACC. EXE,
NO. NO.
| E) 243
$9) 257
309 260
2599
982
5913 601
972 62}
See U.F.[62)
2-028
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- A
WAVE PROPAGATION (CONT'D)
AGENCY E
EXP.
LOCATION on SAT. DESCRIPTION TIME FRAME uD Ngcc- o
SPONHSOR 69 70 71 112 713 14 75 116 17 18 79 : *
—_ ] 1 ] | 1 ] i1 1 1 i
HILLIMETER WAVES {CONT'D)
Geeeabell, HASA/GSEC ATS-6 1 20 and 30 Gz measurements from [ TR 513,553 [609
Harylbawl 54 B ATS-6, 12 and 14 Gz from CTS. 780,792 jCTS-)
Attenuatlon and nlte diverslty tests 853,979
in Washington, . C, area. 980
Radlometers and 10 ft. dla. antenna.
Blackostmry, | vel ATS-6 | Investigated attenuation and DN mesmmnenn! 513,553 j609
Viiginia NASA/GSFC Crs depolarlzarion of 20 Gilz waves. 780,792 jcrs-1
4 fr. dla. antenna. 11.7 GHz down- 954,919
Link during CTS Lents with 4.5 inch 979,990
horan antenna.
Hichland, hattaelle ATS-6 | Attenuation and radlometer experi- [ ] 513,553 609
Hashingtoan H.W. ments at 290 Gilz. 30 fL. dla. 916,979
HASA/GSYU antenna.
o bubed, el ) Labs ATS-6 | Depolarization studies. 20 Glz [ ] 513,553 J609
Hoew e sey waves using 12 ft. dla. antenna. 320
Fit. HonmoutIf USASCA AT5-6 | Attenual lon studies at 30 Gz, 15 ] 513,553 j609
New Ber sey ft. dla. antenna.
Hetherlands | Elndliozaen ATS-6 | Measurcewment of propagation data for e 197,798 Jeod
tiniveralty 13718 Gz and 20/30 Gitz. Obser- 825,958 1618
ESTEC vatfon sesslona of approximately
4 hours each were distributed
throughout Lhe year for 9 European
slLes.
Engtand ., of ATS-6 | Measurments of fadling and cross- I 955,962 j608
Blraingham polarlzation of the 10 Guz slgnal 268
were recorded.  Slwmul taneous
tecordings of sxy nolse Lemp. wore
made under a varvlety of weather
condltionus.
England u. ot ATG-6 § PreclplLation altenuation at 20 Gz [ ] 956,964 joo8
madford is measured and Is compared with
attenuation predictlon using a
range-yated, Filxed-antenna 9.4GHz
radar. Over 900 hours ot time were
loyged until 20 Gllz beacon falled on
1/9/16.
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WAVE PROPAGATION (CONT'D)

AGENCY
LOCATIOH OR SAT. DESCRIPTION ‘TIME FRAME UD,.S?C' '::g’ -
SPONSOR 69 70 72 72 ) 14 15 16 11 I8 19 )
i 12 1 I W | 1 I ] 1

MILLINEYER WAVES (CONT'D)

Germany beutche ATS-6 | Attenuation data of a 11.4 Gllz radlo- [ ] 957 608
Bundespoyt wmoeler is compared Lo 10 Gilz sat. 963,970 :
Rusg. Pnst. measurements taken at Leckelws. |

totarization of 30 Gz slgnal was . :
measured. |

England frost Offled ATS-6 | Simultaneous 20 and 30 Gliz at- s 959,961 j608
Res. Centes tenuation measurements were made.

As sat. drifted westward, lncreasing
scintillation and multipath effects
becowme apparent.

Enagland SRC Apple- | ArS-o | slant-path attennation of 30 Glz _—— $60,965 (60N
P o ton Lab slynal were made In conjunction
1 with o three-slte space-diversity
o network. Measurement was also
i made of the depolarization of the
sat. signal.
3 Eogland rost Officdg ATS-6 | The 20 and 10 Gz transwmlisslons from | ] 966 608

Res. Centen ATS-6 were used to callibrate co-
located, swmall aperature radlometers
directed along a 22.7° slant-path.

Spain CrhE ATS-6 | Collected data on attenuation of 112 i 967 608
and L8 Gz frequencles due to
1ain.  §3 meler anteqna.
g land Post OFficd ATSE-6 § 20 and 30 Gllz frequencics were used ] 969,971 j6o8
Ren., Centes to obtaln radiation paltern mecasure-

ments of the 6.1 m offset Cassegraln
antenna at Martleshaun llecath.

Walthum, GSEC Crs Attenuation and degradation due to aaEEsEasmi /00 crs-1
Mass. abgorption and scattering lnduced by
precipltation.
Canada e ATS-6 | Mcasurement of sea scatter on VUF “kﬁce U.¥. 1657
and L-band slgnals and signal fading 2-0)30

at C-band and MM for very low
elevation anqles.
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WAVE PROPAGATION

(CONT 'D)

LOCATION

AGENCY
OR
SPONSOR

SAT.

DESCRIPTION

TIME FRAME

2 13 14 75
1 ] 1 1

uD ACC.

exp.
NO.

South
Pacific
u.s.

lPera

Calbtfornla

Massachu-~
sullsy

U.5.,Euwrope

Midweal U 5.

Nort heast
U.5.

teeland

MSHH
Netlwor k

HWesting-
houne
RASA/GSEC

UCLA

AFCRL

NHOAA

0OC /0T

AF Geophys-
ical tabs

uht
HANLC

ATS-1

ATS-5

ATS- 3

ATS-6

ATS-6

ATS-6

iy

VHF propagation studies were canduc-
ted. Rosman and Mojave transmitted
signalas and MSH¥N Canary and Ascensjon
recefved and recorded propagatfon.

Simultaneoua observations of fonosph-
erfc fading of 1550-MHz and 136-Mliz
radjowaves were recordaed at the geo-
magnetlc equaltor at Ancon, leru.

VIIF signals from ATS-1 were monftored
1o show physlics students how the
phase of the signal ls related to
tluctuwations In the lonosphere.

A VIIF Junar yadar was used to deter-
mine the amount of Faraday polariza-
tlon twist of VHIF radio waves.
Mecasurements were made when sat.
Letween earth and the moon.

was

ung
The Radlo Ocacon Exp. 40-360MNz phase
coherent conl. waves are recorded at
a anumber of ground stations Lo provide
a measure of tolal columnar electron
content from sat. Lo ground.

An cxperiment to determine the atlen-
waljon of 860, 1550, and 2569 Muz
radio signals penetrating to Lhe in-
side ot a typical bhouse,

40 and 360 Milz coherent signals durine
13 consecutive days of activs scin-
tillatfon in November 1974 vere ana-~
lyzed Lo determine the fonospheric
anteractions.

Pransmissions at 160 Milz were recelve:
at Keflanik, Iceland. Data were apna-
lyzed to determine amplitude scin-
titlation caused by low-elevation

and high altitude.

992,993

918

590,7¢€6
895,910

984

882

87}

25

281

606




SECTION 3
BIBLIOGRAPHY

An extremely important part of this report is the compilation
of a bibliography of reports pertinent to the ATS/CTS programs.
To acquire this bibliography many searches were made
of various data bases such as NTIS and NASA. 1In addition, letters
were written to known experimenters requesting help in both
identifying and acquiring relevant reports. As each report was
received it was given an accession number which along with
other bibliographic information was key punched so that a listing
of the bibliography could be made in different ways.

The bibliography of each report contains the accession number,
author, title of report, date, performing organization, and type
of report. Two listings of the bibliography appear in this section,
one ordered by accession number and the other ordered by autior.

In addition to extracting the bibliographic data some of the
reports were abstracted. These abstracts are printed out in
Volume IV of this report.




SECTION 3.1
REPORTS ORDERED BY ACCESSION NUMBER
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10

NASA/GOOOARD SPACE FLIGHT CENTER

“APPLICATIONS TECHNCLOGY SATELLITES: A CONTIMUING BIBLIOCRAPHY WITH INDEXE
S (NASA).™ MAR 1972, NASA, GUODARD SPACE FLIGHT CENTER, BIBLIOGRAFHY, MNASA
~TM=X=635871.

HANAS, O.Jes TLLIKAINEN, M.E.; XRATZER, D.L.; SPAANS, E.A.; APPLIED INFORM
ATION INJUSTRIES

"L-B8AND ATS~5-0RION=S.S, MANHATTAN MARINE NAVIGATION AND COMHMUNICATION ExP
ERIMENT," JUN 1970, APPLIED INFORMATION INDUSTRIES, MOORESTOWN, N,Je.» FIMA
L TECH. REPT,, CINTRACT NQ, NAS 12-2260, (NASA, ELECTRONIC RESEARCH CENTER
» CAMHRIOGE, MASSACHUSSETTS!.

GARCIA, M. M,; EGEG: PICAPOSTE QPERATION

"TEST PLAN FOR A SATELLITE COMMUNICATIUNS NETWORK TO SUPPORT LASL'S FALL R
OCKET PROGRaM IN THE PACIFIC AREA."™ AUG 1972, EGEG, ALSUQUERQUE DIVISION,
DESCRIPTION OF PLANNED EXPERIMENT, JPERATICN PICAPNSTE.

SMITH, W.S.; NASA/GODDARD SPACE FLICHT CENTER

"aAPPLICATION FOR USE QOF ATS=1 FIR COMMUNICATION AMONG SQOVIET AMD U.S. SHIP
S AND ATRCRAFT IN STUOYING ATMOSPHERIC, SEA, AND ICE CONDITIONS IN THE 8§ER
ING SEA AREA,™ JAN 1973, NASA, GODDARD SPACE FLIGHT CENTER, LAGGRATIRY FO
R METENROLOGY € EARTH SCIENCES, APPLICATION FOR USE OF ATS SATELLITE.

KELLER, C.H.s MASA/AMES RESEARCH CENTER, SPACECRAFT DATA SYSTEMS BRAMCH
TATS~1 CUMPUTER COMMUNICATIONS EXPERIMENT.™ 1971, NASA, AMES QESEAHRCH CENT
ER, SPACECRAFT DATA SYSTEMS SRAMCH, MOFFETYT FIELD,CALIFOARNIAZGESCRIPTIINN O
F PLANNEU EXPERIMENT,

KLEPPE, J.A.2 UNIVERSITY OF NEYADA, SEEKSTORM PROJECT

"FROCPOSAL FOR STUDYING CARRIER SHIFT TECHNIQUES AND INCREASIMNG MAXIMUM DAT
A TRANSMISSION RATE THROUGH ATS<3 VHF TRANSPONDERS FOR A MOBILE WEATHER MO
DIFICATION SYSTEM." JAN 1972, UNIVERSITY OF NEVAOA, NEPT, OF ELECTAICAL EN
GIMEERING, PROPOSAL,

KLEPPE, J.a,; UMNIVERSITY OF NEVADA, PROJECT SEEKSTORM
PTRANSMISSINN OF HURRICANE RADAR DATA BlA ATS-3,." DEC 1971, UMIVERSITY OF
NEVADL, 2EPr, OF ELECTRICAL ENGINEERING, PROPOSAL.

WONG, A,Y,; UNIVERSITY OF CALIFORNIA, LOS ANGELES. uCLA

"APPLICATION FOR USE OF ATS=~3 TRAMSPONDER TO DIAGNOSE WAVE EXCITATICN PROC
ESSES IN THE [CMISPHERE.™ SEP 1974, UNIVERSITY OF CALIFORNIA, LOS ANGELES.
QEPT, OF PHYSICS, APPLICATION FOR USE QOF ATS SATELLITE.

CLAYTDl, W.H.; TEXAS ALM UNIVERSITY

“APPLICATION FNR USE CF ATS«VHF STATIOM ON BOARD THE T/V TEXAS CLIPPER,™ u
AR 1974, TEXAS ALM UNIVERSITY, 4030Y COLLEGE OF MARINE SCIENCES AN MARIT!
ME RESDOURCES, APPLICATION FOR USE OF ATS SATELLITE.

C.7el.Pa STUDY GRZUPS

TTECANICAL CHARACTERISTICS UF SYSTEMS (VHFIPROVIDING COMMUNICATION ANDO/AOR

RADIO DETCRHINATION USING SATELLITE TECHNICUES FCR AIRCRAFT AND/CR SHIPS.,"
APR 1972, C.C.leR. STUDY GRUUPS, ANMNAPILIS, MARYLAND, PROGRESS REPT, JCC.

8/139¢.

*Abstract not in Volume 4{.
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12

13

14

13

16

17

* 1

19

LISTER HILL CENTER FOR BIUMEOICAL COMMUNICATIONS

"THE LISTER HILL CENTER'S EXPERIMENTAL SATELLITE CUMMUNICATIONS PRUJLCT,*
1971, HATINNAL LIBRARY OF MEDICINE, LISTER HILL CENIER FUR BIOMENICAL CQOMM
UNICATIONS, OESCREPTIDN OF PLANNED EXPERIMENT ON HEALIH CARE IN ALASKA,

BYSTRUM, J.W.; NOSE, X.; COSTA, A, UNIVERSITY OF Hawall

*SECOND INTERIM REPORT TO THE NATIONAL AERUNAUTICS AND SPACE ADMINISTRATIN
N FROM THE UNIVERSITY OF HAMAIL " FEB 1972, THE URIVERSITY OF 1AWATILPAN ¢
ACIFIC EQUCATION AND CUMMUNICATION EXPERIMENTS BY SATELLITES (PEACESAT PrO
JECT),» PROG. REPT,

PETRY, C,A.; AERONAUTICAL RADIO, INC.

PNASA ATS VHF EXPERIMENT: ARINC/AIRLINES SATCOM PRUGRAM=-REPORT OF VHF SaT

ELLITE ZUMMUNTICATIONS TRIALS WITH THE BOEING 747 AILRCRAFT,"™ 1970, AERONAUT
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SECTION 4
KEYWORD VERSUS ASSESSION NUMBER

As mentioned in Volume 1, Section 6, each experiment
had associated with it keywords that were used to identify
experiment topics or categories. Keywords were also used to
identify the topic of reports. This use of keywords is an
aid to coupling reports with experiments.
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ABSOLUTE TRANSMITTER POLARIZATION
g918

AERIAL PHOTOGRAPHY
0656, C667

AERONAUTICAL SATELLITE
csél

AEROSAT
0552, 06Q7, 0641, 0686, 0687, Q734, 0776, 0791, 0806, 0824,
osu4, 0878, 0881

AFRICAN CULTURE
a9a7

AGRICULTURE
0066, G067, 0538, 0948

AIDSAT
0520

AIR MASSES
assl

AIR TRAFFIC CONTROL
Q19S, 0404, Cw38, Qu4s, C4S8, 0478, 0643, 0653, 0657, 0673,
J686, 0775, QT76, CT77, Q778

AIR-GROUND COMMUNICATIONS ; j
0174, 0400, D462, QU64, 0473, 0482 :

AIRCRAFT
QqQeos, QG10, 0020, 0021, 0023, 0082, 0172, 0240, 0281, 0242,
0259, C294, 0295, 0308, 0438, 0463, Ou9Q, 0493, 0636, 0643,
Q6u45, 0806, 0824

ATIRCRAFT ANTENNA
gs604, 0791, 0809, 0988

AIRCRAFT COMMUNICATIONS
0174, 0176, 0556, C809, 0844, 0B81, 1007

§4-2




ST TR N

ALASKA

goii, CO30, OO34, 00%Q, 0Qus, 00R9,
0062, 0098, 0122, 0123, Cl24, 01285,
0l4Q, 0141, Ql42, Clu3, Olue, O147,
G155, 0lel, Ole62, 0163, D164, Ql65,
ci181, 0182, 0183, 0185, 0186, 0187,
0232, 0245, 0246, C2S2, 0270, 0271,
0277, Q278, C286, 029C, 0291, 0SQ9,
0s3a, 0531, 0839, 0867, 0S72, 0573,
0s8s, 0623, 0624, 0626, 0650, 0688,
0713, 0714, 0765, 0801, 0804, 0813,
0939, 0940, 0941, 0982, 0943, 0949,
igol, 1002, 1003, 1010

ALBERTA NATIVE COMMUNICATIONS SOCIETY
0799

ALGERIA
osra

ALOHA
gase, o0CS1, 0179, 0227, 0291, QO700,

AMCHITKA
QQ2s

AMERICAN SROADCASTING COMPANY
01SS

AMERICAN FIELD SERVICE
oQs6, COG7

AMERICAN INDIANS
geQ1

AMPLITUDE SCINTILLATION MEASUREMENTS
0607

ANTARCTICA
0203

ANTENNA
oo:3, CO31, 0038, 0093, 0110, 0173,
o240, Q300, O484, 0S37, OS5%w1, 0552,
0679, Cs682, 0687, 0717, 0734, 0775,
o824, C847, 0919, G954, 096%, 0970,
o988, 0989, 0995, 1004, 1080S

ANTENNA OESIGN
cess

ANTENNA RAGIATION PATTERNS
Oe04, U969, C970, 0971

4-3

0082,
0126,
Olus,
0166,
0188,
0273,
gs11,
0s874,
0689,
cals,
09%0,

0929,

0176,
0584,
0176,
ce71,

00S4, C06Q.
0127, 0128,
0149, 0153,
0167, 0168,
o189, 0218,
0274, 0278,
es22, 0s23,
0878, 0578,
ceec, 0709,
0816, 0857,
0951, 0998,

0930

0178, 0217,
0892, 0605,
Q778, 0791,
0972, 0977,

Dosl,
g129,
0184,
0169,
0224,
0276,
gs27,
0879,
0712,
0931,
1000,

0226,
NeT4,
0806,
0987,




ANVIL 30UNDARIES
0365

APOLLC-SOYUZ TEST PRQUECT
o340, 0870, C902, 090s, 0907, 0908

APPALACHIA
0528, 0S66, 0567, QST4, 0575, 0576, 0620, 0622, 0625, 0676,
0680, Qe90, 0723, 0743, 0754, 0770, 0771, 0804, 0855, 0857,
0915, 1000, 1C02, 10C3

APPALACHIAN EDUCATION SATELLITE PROJUECT (AESP)
0680, 0722, 0723, Q743, 0754, 0755, 0756, 0757, Q758, 0759,
0760, 0761, 0770, O771, 0814, 0817, 0819, 0823, 0871, 0933,
0934, 0935, 0936, 0937, 0938, 0983

APPALACHIAN REGIONAL COMMISSION (ARC)
ocao1, 1000, 1003

APPLICATION TECHNOLOGY SATELLITE
o032, 0OO44, Ol1l4, 0131, 0132, 0133, 0134, 0135, 0136, 0138,
0139, 0140, 0l62, D163, O164, D168, 0222, 0234, 0236, 0254,
0a72, 0287, 0294, 0296, 0‘03, 0414, Qul9, 0“23' gu26, 0‘27,
Qu3s, Cuss, 0439, Ouul, Oua7, O4u9, 0OusS9, 0460, Qu68, 0470,
0s&6, 0567, 0785, 0786, 0787

ASIA
0660

ASPEN INSTITUTE
ge02

ATLANTIC OCEAN
0116, 0117, 0542, 0582

ATMOSPHERE
0647, 0863, 0901, 0903

ATMOSPHERIC ATTENUATION
0s13, 0583, 0895, 0600, 0674, 0678, U696, 0825, 0843

ATMOSPHERIC HEAT
gsaz

ATMOSPHERIC MOISTURE
gsaz2

ATMOSPHERIC OPTICS
c678

ATMOSPHERIC REFRACTIVITY
0863




f.

.-

ATMOSPHERIC TEMPERATURE
0583, 0691

ATOMIC CLOCKS
0s9%8

ATS
0522, 052%, CS526,
0717, 0718, G723,

0098, 0165, 0766,

‘Ts-l
gaol, 0003, ODCH,
0021, 0023, 0024,
0036, 00O®Q, 0Q41,
00S4, 00SS, 0056,
gG7l, 0080, 0083,
009s, 0096, CO9YE,
0123, 0124, 0125,
0133, C134, 0135,
Qla8, al49, 0150’
01630 0164, 0166’
c177, 0179, 0181,
0192, Q193, 0194,
g208, 0209, 0210,
g219, 0220, 0221,
g241, 0242, 0243,
0259,y 0260, 0267,
0276, G277, C278,
0291, 0292, 0293,
0313, 0314, C316,
guwls, 422, Qu2s,
Qu467, Cub69y C8T7,
Qu93, DuU94, Qu9S,
0534, 0551, 0558,
0629, 0631, 0632,
0664, 0671, 0673,
0749, 076S, (0768,
0860, 0866, C868,
0918, Q929, 0930,
cs%8, 1001, 1002,

‘TS-Z
0190, 3416, Ous2,

0530' 0535'
0810, 08%9,

0861, 0974,

Qgos, 0aQla,
0025, G026,
Qo42, 0043,
0g60, 0061,
0gas, 0086,
03100, 0102,
01269 0127'
0136, 0138,
0153, 0154,
0167, 0170,
G182y D133,
0196, 0197,
0211, Q212,
0224, 0225,
UZBS! 02“6'
0268, Q269,
8294, 0295,
0317, DwOO,
oula, Ouwus,
pgus2, 0483,
0896, 0497,
£s549, 0577,
D633, 0627,
0698, Q70G,
0795, 0822,
087, 0376,
0931, 0939,
1¢co3, 100%,

0471, Q0492

£602,
0561'

1003,

0Q1l,
oo2s,
goas,
0062,
0090,
0106,
0128,
01“0'
0155'
0171'
0185’
gz2c2,
0214,
0226,
p2us,
a27a,
0282,
0296,
oua2,
gaus,
0488,
nga'
0580,
06“0'
n1el,
0832,
0893'
0973,
1010

Oeub,
°9zq'

1307

0012.
0030,
00“6'
0064,
0091’
0107'
0129,
01&1'
0158'
0172,
0;86'
0203'
021S,
0227,
1249,
0271,
0233'
0297'
0“06,
CQsav
0“89'
0499,
0598,
06“7,
0702,
0836'
0895'
0974,

CESTERER TR

069%6,
0973

0013,
co31,
Qge9,
p0oss,
0092'
0109'
Ulso'
01“3'
Clsq,
0174,
gi187,
020s,
0216 -
0233,
02s%Q,
0273,
0234,
0298,
Culo'
pasa,
0“90'
osc9,
0612'
0659,
07c3'
08“5'
pae7,
0975,

0697'

aols,
0032,
00%2,
0066,
nces,
011“'
0131,
0146,
016G,
017S.,
nisa,
2206,
g217,
a239,
7281,
9274,
0286,
0310,
qus'
0“6“’
gudl,
1S14,
0618'
0662,
agraz,
0857,
0905'
gsa7,

0704,

00240,
0034,
00s3,
0067'
0094,
D122,
0132'
01“7'
0162'
0176'
0189,
0207'
0218,
n2a0,
0252,
0275,
0289'
0311,
0“15'
0466,
OQ92'
0s23,
0628,
0663,
o745,
0859,
912,
0992,




ATS-S

gaol,
0022,
Qgs7,
oi1i,
0138,
0158,
g200,
gcut,
0294,
g307,
0422,
0474,
g497,
Qssi,
g6l12,
Oeu40,
0665,
0837,
g8s3,
1003,

ggol,
ogss,
0201,
0309,
gus?7,
gs61l1,
0665,
0922,

poge,
023,
ggs58,
g112,
0136,
cl159,
0203,
0259,
029s,
g308,
o430,
0475,
gsaa,
0569,
06l7,
0645,
0666,
o84S,
0892,
1004,

caoz2,
0Qs7,
022S,
ce32,
gso2,
0el2,
0666,
0974,

0007,
0025,
G101,
0116,
0138,
0166,
0204,
0264,
02%a,
cu01,
Ga3l,
G477,
gsal,
as71,
ge21,
0648,
0667,
085¢,
089S,
1005,

0017,
0pss,
g23s,
ou37.
gsas,
gels,
0669,
0979,

ogos,
0g28,
g102,
cl117,
0139,
0170,
gz20s8,
0265,
0299,
0404,
gau4s,
oas81,
gsos,
gssi,
0628,
g649%,
0673,
g8s7,
gae7,
1007

goz22,
gQose,
p237,
gu44s,
0s50s,
g632,
0698,
goel,

gaas.,
QQ29,
gi03,
ci118,
g1s0,
o171,
0229,
0266,
o300,
04Q0sS,
Quwus,
gcasge,
0sa0s,
0582,
0629,
Qs58,
g684,
osea,
090s,

ooz2s,
0131,
0238,
gusSl,
0so7T,
0636,
0699,
0982,
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0C10,
gg33,
0104,
c119,
0151,
g17s8,
g23a0,
0267,
0301,
Q406
o453,
ow83,
GS06,
as87,
0630,
0659,
05891,
Q866
go18,

0037,
0132,
g2s8,
ce52,
as29%,
0638,
0765,

0987,

gc13,
goal,
010S,
o131,
Bl1s2,
0191,
0233,
0268,
g302,
o409,
gusSa,
guey,
0533,
3599,
0631,
0660,
0692,
c8e68,
0974,

ga3e,
0133,
n261,
gasa,
0556,
0639,
0861,
gs89,

0014,
0o4s,
0107,
0132,
o1%Ss,
019s,
0239,
0285,
030%&,
ou4ts,
04%5,
0uss,
0sas,
0601,
ge32,
0661,
0698,
0869,
0975,

ogs4l,
0135,
0262,
guss,
0569’
G642,
c87s,
09¢3,

gols,
QoaT,
gi108,
0133,
0156,
0198,
g2u4l,
0292,
0305,
o417,
0k6l,
0489,
0847,
D606,
0633,
0662,
0785,
g87s,
0%87,

00s7,
0136,
0263,
0456,
gsa3,
064S,
0%03,
J994,

0g19,
Qo48,
o110,
0134,
0157,
0199,
p2u43,
0293,
0306,
0421,
Qavr3,
0490,
0s5sQ,
gé61a,
0637,
0663,
gags,
0876,
0996,

ggsal,
o128,
0288,
ae8s,
0607,
0659,
09148,
1007




ATS=6

osos, QS09, 0OS10, OS11, OS13, OS17, 0518, 0519, 0S20, 0S21,
0s23, 0527, 0s28, 0529, 0S31, 0532, 0S36, 0537, 0538, 0S39,
0540, OSu6, 0548, QSu49, 0552, 0553, 0S66, 0S67, 0568, 0572,
¢s73, 0S74, 0575, 0576, 0578, 0579, 0S84, 0S8S, 0586, 0S88,
0S89, C£S90, 0S91, 0592, 0594, 0595, 0596, 0S97, 0600, 0604,
0eCS, C609, 0612, 0614, ColS, 0616, 0619, 0620, 0621, 0622,
0623, 0624, 0625, 0626, 0627, 0628, 0629, 0634, 0635, 0636,
0641, 0643, 0650, 0651, 0652, 0653, 0654, 0655, 0656, 0657,
0659, C668, 0670, 0672, 0674, C675, 0678, 0679, 0680, 0681,
o682, C683, 0685, 0686, 0687, 0688, 0689, 0690, 0692, 0693,
0694, 0695, 0705, 0706, C7C9, 0714, 0715, 0716, 0720, 0722,
aza2s, 0727, 0734, Q740, Q741, 0743, O747, 0754, 0755, 0756,
ers7r, 0758, 0759, Q760y 0761, 0763, Q764, 0765, Q766, 0767,
or7s, 0776, 0777, 0778, 0779, 0781, 0784, O791, 0798, 08Q4,
osge6, 0809, 0811, 0812, 0813, 0814, 0815, 0816, 0817, OB818,
o820, 0821, D822, 0323, 082S, 0826, 0831, 0832, 0834, 0O83S,
0836, 0841, 0844, 084S, 0846, 0850, 0852, 08SS, 0857, 0859,
os60, C861, 0863, 0864, 0865, 0866, 08TQC, 0871, 0873, 0874,
ga7s, 0881, 0882, 0884, 0885, 0886, 0887, 0B88, 0889, 0894,
gs9ti, 089S, 0896, 0897, 0899, 0901, 0O9Q2, 0906, 0907, 0S08,
gsQs, 0910, 0911, 0913, 0914, 091S, 0916, 0917, 0918, 0926,
0921, 0933, 0934, 0935, 0936, 0937, 0938, 0939, OS540, 0941,
0582, 0943, C9u8, 0949, 0950, 0951, 0953, 0S54, 0955, 0956,
09S7, 0958, C959, 0960, 0961, 0962, 0962, 0964, 0965, 0966,
0967, 0968, 0969, 0970, 0971, 0972, 0S7S, 0978, 0979, 0983,
g984, 0985, Q%986, 0987, 0988, 0992, 0999, 1000, 1002, 100S,
1008, 1009, 1010 :

ATTENUATION
o537, 0639, 0716, 0798, 0854, 0&°8, 0899, 0900, 0903, 0919,
0920, 0955, 0956, 0957, 0959, 0960, 0961, 0962, 0964, 0966,
0967, 0968, 0970, 0979, 0990, 0991

AUGIO
a790

AURORAL
coz20, 0O, OO87, 0QO88, 0209, 0242, 0457, 0SO1

AURQRAL PARTICLES
gas9

AUSTRALIA
0196, 7208, 0314

AUTOMATIC PICTURE TRANSMISSION
g671

BALLOON
geu3

BANOWIDTH
0595, 0£96
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BARBAOOS
0191, Q648

8ARIUM VAPOR
} 0030

BATHYTHERMOGRAMS
ofelol)

BERING SEA
0202

BIBLIOGRAPRY
ogoi, QG41, O131, Q403, "4}6, D478, 0861, 0880, 0927, 0973

» BIOMEDICAL
goi1l, 0034, 00S2, 0O61, 0124, 0128, 0163, Ol64, 0181, 024S,
i gz69, Q273, 0276+ 0530, 0539, 0S8S, 0675, 0780, Q74l, Q793,

0842, Q843, 0849, 0927, 0932

BIT-ERROR RATES
0687, 0734, 0824

BOEING 747
0a13

BOMEX
0648

BOUNDARY LAYER WINDS 1
0283, 0284

BRAZIL
0025, G151, 0S33, 0681

u BRIGHTNESS
0660, 0661

BRITISH BROADCASTING CORPORATION
ggss

BROADCASTING
cc28, Co34, 0038, OQu46, 0123, 0128, C129, 0158, 0154, 0165,
gz43, 0313, 0530, 053, 0535, 0537, 2617, 0628, 0629, 0644,
0654, 0692, 0773, 0782, 0792, 0799, 0800, 0838, 0866, 0904,

4 0913, 0923, 0924, 0932, 0948, 1008

Buoys
0029, 0247, 0251, G406, O4S9, O479, 0483, 0658, 0B68

C-BAND
gais, 0022, CO39, 0261, 0263, O4S5, CQu89, 0596, 03597, 0645,
0665, 0666, 0872, 0999, 1007, 1009
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CABLE TELEVISION
0603, G773, €801, Q9u4

CALIBRATING
pssy, 0875, 0966

CALIFORNIA CRIME TECHNOLOGICAL RESEARCH FOUNDATION
c280

CALYPSO
0203

CAMERA
g106, 0109, 0112, 0409, Q424

CANADA
0031, Oluus, 0168, 0266, 0560, 0565, 0707, 0710,
0739, 0772, 0794, 0893, 0894, 0976, 0997

CARDIAC SCREENER
027y

CAREER EDUCATION
ge93, 0715, Q722, 0723, 0725, 0754, C757, Q7S8,
o817

CARGO TRANSPORTATION MANAGEMENT
06l0

CARIBBEAN SEA
o562

CARRIER FREQUENCIES
05940

CARRIER SHIFT
CoC0e, 0274

CATALOGS (PUBLICATIONS)
0663

CENTRAL PRESSURES
o542

CESIUM CLOCK
p2ue

CHANNEL CAPACITY
0659 \

CHARGED PARTICLES
coss, 0884

4-9

0711, 0738,

07509 031“9




CHIRP MODULATION
0266, C307, 0481

CHLOROPHYLL
goge, Q203

CIRCULAR POLARIZATION
Q604

CLASSROOM
0d66, 0067, 0125, 0147,

CLIMATOLOGY
0118, O%ae, 0S4S

CLINICAL MEDICINE
058S, C67S, 08438

cLOCK
dais, 0032, 0S1%

CLOCK SYNCHRONIZATION
0032, 0429

CLOUD COVER
o177, 0S8z, 0S99, 0606,

CLOUD MOTIGN
co7?1, cO8C, Ol0S, Q107,
aass, 0a7e

CLOUD PHOTOGRAPHY
gse1, 0582, 0S87, 0662,

CLOUD SEEDING
0304, 0667

CLOUDS
gooe6, CQ88, 0100, Q104,
030S, 0409, Ou24, 0426,
0551, 0S71, 0606, 0630,
gasa, 0867, 0869, 0876,

CUAST GUARD
Q2s1, C267, 0811

COLOR PHOTOGRAPHY
0663

COLOR TELEVISION
gQg3e, 00S6, 0S08, 0S10,

COLUMBIA BROADCASTING SYSTEM
glsa

0708

0618,

0287,

0663,

0108,
w27,
0647,
0905

0s1s8,
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geél,

0301,

gas9,

g107,
C441,
0649,

g6s1,

09sSs

0302,

0876,

0109,
ou9sS,
0660,

0679,

0822, C4%96, 08S6,

0996

0283, 0284, 0304,
QS04, 0Su4S, 0SSQ,
0661, 0697, Q8u6,

g8ay




COMMUNICATICNS
0302, CC03,
0023, 0025,
0ilg, 0138,
0164, 0165,
ci81, 0182,
0212, 0214,
0224, 0226,
0278, 0286,
0310, 0311,
0430, 0432,
0465, 0467,
0532, 0834,
0578, 0579,
0629, 0631,
g64s5, 0686,
0740, G741,
07TTu, 0780,
0833, 08S1,

goos, 0OeCs, 0014,
co42, 00S%3, 0O0Ss,
0140, 0182, 0143,
D166, 0167, B170,
p183, 0194, Q197,
0215, 0216, 0217,
0232, 0236, D24Q,
p269, G290, 02%4,
0316, 2400, 0401,
0435, 0436, Ouls,
0k68,y C46%, 0uTO,
0537, 0538, 0SS6,
0604, 0622, 0&23,
0632, 0633, 0634,
0104, 0707, Q708,
or42y 0793, 0765,
gr8%8, 07186, D787,
gasg, 0861, 0927,

COMMUNICATIONS RESEARCH LABGRATORY

0739

COMMUNICATIONS SATELLITE

0509, 0518,
a675, 0676,
0931, 0946,

0s41, 0523, OS54,
6751, 0752, 0753,
0947, 0949, 0950,

COMMUNITY EQUCATION

o281, 0763,

COMMUNITY ROLE
0688, 0689

geiz, 0931

COMPUTER ASSISTED INSTRUCTION

0Qas, 0152,

0222, 0601, 0614,

COMPUTER COMMUNICATION

0008, 0314,

COMPUTER NETWORK
0c0s, 00SQ,

COMPUTERS
Qo0s, 0Q4S,

COMSAT
ai126, 0802,

CONFERENCES
0525, 0692,

CONGRESS
os8re, 0851,

0923

gaos:i, 0929, 0930

oosQ, 0160, 0179,

0559, 0594, 0674,

g9a46

094Ss

4-11

gatl,
Cos7,
glas,
o171,
0198,
0218,
0254,
0295,
Quo3,
Quay,
0485,
gss9,
0624,
0635,
0735,
0766,
079%,
094y,

0ssg,
QT62,
0951,

0676,

0227,

a797,

gg12, 0c20,
go&ea, 0061,
0i46, Cl6U,
g172, 0173,
0202, 020S,
0219, 0220,
0267, 0269,
0296, 0297,
pulé, Q419,
Qua?, Dputy,
gu86, D491,
0560, 0S68,
0625, 0626,
0636, 0637,
0?36, 0737,
0768, 0769,
g800, 0828,
ggus

0S84, Qs91,
0849, 0866,
g99a, 0991,

ga12

g291, 0603

0953, 0967,

go21,
gosl,
2161,
0176,
8206,
0221,
g27o,
0300,
o423,
gus2,
0506,
0s70,
0627,
gs43,
Qr3s8,
0770,
0829,

0602,
0919,
9992

1006

06022,
n1g2,
0162,
0178,
o211,
0222,
g273,
c3Qa,
082S,
w63,
0510,
o817,
pe&28,
o644,
a739,
0772,
cais,

0615,
a9ds,

i
1
H
F
i
3
4
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CONJUGATE POINTS
0618

CONSULTATION
0sS1, 0710, 0711, Q784

CONTROL SIMULATION
0657

CONVECTION CURRENTS
0ss1

CONVECTIVE HEAT TRANSFER
0662

COOK ISLANDS
0205, 0912

CORPORATION FO0” 2UBLIC BROADCASTING
0155, 0156

COSMIC RAYS
gs8%aQ

cesTs
0232, GS24, 0525, 0655, 0759, Q77T4, 0801

COTINGA
go3a

COUSTEAU
g203

CROSS-POLARIZATION
o798, 0802, 0965, Q979

CTS
0siz, 0Sie, 0OS17, 0537, 0SSS, 0SS7, 0560,
0564, 0565, 0608, 0659, Q&77, 0707, 0708,
o128, 0729, 0730, 0731, 0732, 0723, 0736,
or48, 0750, 0772, 0773, 0780, 0781, 0783,
oretr, 0788, 0789, 0790, 0792, 0793, 0794,
osos, 0s8Q7, 0810, 0827, 0828, 0829, 0830,
0838, 0839, 0840, (842, 0843, 0845, 0847,
gss2, 0853, 0854, g868, 0871, 0877, 0879,
0897, C898, 0899, 0900, 0904, 0913, 0919,
0924, 0927, 0928, 0932, 0943, 0945, 0952,
0979, 0980, 099Q3, 0991, 0995, 0997, 1006

CTS OPERATION SUMMARY
788

CTS USER EXPERIMENTS
o78s, 0786, 0787, 0788, 0868, 0952

0561,
3710,
0738,
0784,
0802,
0833,
g8asg,
p8sg,
6920,
097s,

0562
g711,
0739,
078s,
c803,
0834,
ca49,
0894,
0921,
3976,

0sé63,
0714,
OTau,
0786,
gsau,
083s,
0asi,
p8e7r,
0923,
Qe77,




st S PO NPT i,

CULTURE

0619, 0688, 0689, Q7C4, 0949, 0950, 0951

CuMULUS CLCUDS
0550, 0587

CURRICULUM DEVELOPMENT
0715, 0793

CYCLONE LUCATICNS
0542

OATA ACQUISITION
8829, C663, 0670, 0938

DATA BASES
0676

DATA LINKS
0518, Ce657, 0843

OATA PROCESSING
003é, 0470, 0929

DATA RETRIEVAL
g118

DATA TRANSMISSION
gges, Qogs, 0014, 0023,
0175, 0179, 0201, 0204,
0473, D486, 0S0O3, 0S83,
019z, G797, 0803, 0803,
g92%, 0930, 0981, 0982,

ggay,
0234,
D6lé,
g8uy,
0984,

DELAY-DOPPLER SCATTER FUNCTION

0687, Q734

DELTA LAUNCH VEHICLE
Qe1s

DEMONSTRATION PROJECTS
0762

DENTISTRY
as1is6

OEPOLARIZATION
0553, 0595, 0678, 0802,
0991

DERMATOLOGY
0651

0854,

4-13

ggsas, 0O0S1, QO60, 0110, 0130,
p260, 0288, 0289, 0307, Qub64,
0659, 0774, 0785, 0786, 0787,
gass, g8r9, 0911, 0921, 0923,
0986

0883, 0%19, 0961, 0965, 0990,




DEVELOPING NATIONS
0520, 0947, 0992

DEwW POIMT
0691

DIAGNOSTIC AND PRESCRIPTIVE READING INSTRUCTION
g7ss, 0819, 0933

OIAGNOSTIC TEACHING
0756, 0819, 0933

DIETETICS
0516, QB48

DIFFERENTIAL POSITION LOCATION
0673

DIGITAL SIGNALS
g790

DIGITAL SYSTEMS
ogceg, 0616, 0682, 0739, 0803, 0811, 088}

DIGITALLY IMPLEMENTED COMMUNICATIONS EXPERIMENT (DICE)
Q79C, 1006

DISASTER RELIEF
Q736, 0872, 0879, 0912

OISASTER WARNING SYSTEMS
gaso, 0984, 1004, 100S

OISEASE
0712, 0713, 0912

ODISPLACEMENT
aio7

DIVERSITY
CS46

DOCTOR CALL
Cl67, €277

DOCTORS
0246, 0848, 1001

DOCUMENT ZIRCULATION
0534

OCMESTIC SATELLITE COMMUNICATIONS SYSTEMS
0510, 0S17, 0559, 0668

4-14




DOPPLER SHIFT
0285, (438

ORAINAGE
0660

ORUG ENFORCEMENT
0767

ORY LINE
0104

DUAL POLARIZATION
0963, 0969

OUKE UNIVENSITY MEDICAL CENTER

Q0SS

EARTH ENVIRONMENT
as8e

EARTH RESOURCES
0112, O&94

EARTH STATION
Qluée, 0738, 0969,

ECONOMIC FACTORS
G699«

EDUCATION
0025, 0034, 0049,
012%, 0128, 0129,
0171, 0182, 0183,
0278, 0315, 0316,
0530, 0538, 0S39,
0567, 0568, 0S70,
0821, 0822, 0623,
0680, 0681, 0692,
8742, 0744, 0754,
g785, 0786, 0787,
0818, 0831, 0849,
0%26, 0929, 003C,
0942, CSau, 0947,

0977

CQS4,
014Q,
o187,
0317,
0555,
DS 74,
0624,
0693,
0763,
o788,
Q8s7,
0934,
097sS,

ogseQ,
Cis7,
gLrL88,
osa7,
05640,
058758,
0625,
0694,
0765,
0192,
0889,
0928,
1010

EDUCATION SATELLITE COMMUNICATIONS

0801, 0904, 0949,

EDUCATIONAL TECHNOLOGY

3951

0222, 0602, 0688, 0689, 0754,

0936, 0937, 0947

4-15

0061,
Olu8,
gzgos,
05185,
0562,
0871,
0626,
graag.,
0768,
Q793,
0880,
0936,

139913,
Diag,
0206,
0s19,
0563,
0578,
2621,
0701,
0769,
0794,
0ass,
0937,

0098,
0152,
0214,
0823,
£S64,
0sag,
0635,
aroz,
07171,
07985,
0897,
€938,

0122,
Bléa,
0224,
0s27.,
0565,
0601,
0659,
g703,
07182,
ar96,
0913,
0940,

DEMONSTRATION (ESCD)

0762,

0816,

g08s9,

0933,

0124,
0170,
025,
0528,
DSé66,
0620,
C676,
714,
G783,
gagi,
0924,
0941,

ge3s,



EOUCATIONAL TELEVISION
0517, 0518, 0543, 0584,
0654, 0855, 0668, 067¢,
0722, 0723, G727, 0750,
0761, 0763, 0812, 0813,
o827, 0831, 0832, 0833,
0914, 0931, 0933, 0938,
0949, 0950, 0%51. 0975,

EL SALVADOR
osn

ELECTRIC FIELD
gasi

ELECTROCARDIOGRAM
0011, OUes

ELECTROMAGNETIC MEASUREMENT

0593, 0672

ELECTRON CONTENT

0589,
0677,
0781,
Dd8lu,
gsug,
0939,
0997,

0597, Q&ls,
0688, 0489,
0758, 0786,
calé6, 0817,
gas}l, 08s7,
0940, 0942,
1000, 1302,

0619,
0693,
g7%s8,
c82a,
0896,
0os},
1003,

0650,
0718,
07se,
3823,
g%12,
09a7,
1010

0652,
8720,
0764,
0826,
0913,
0948,

Qo87, 0089, 0262, Q417, Q429, Qu94, 0500, 0706, 0884, 089S,

g92s

ELECTRON PRECIPITATION PULSATIONS

0998

ELECTRON-PROTON SPECTROMETER

ges7, 0888, 0909

ELEMENTARY SCHOOL TEACHERS

0758, 0761

ENERGETIC PARTICLES

ggs1, 0410, Ou52, J885, 0886, 0887, 08848, 0925

ENGLAND
g19s

ENVIRONMENT
07112, 0713, 0925

ENVIRONMENTAL MEASUREMENT

EXPERIMENT (EME)

gsss, caas, 0886, 0887, 0888, 0889, 089C, 2891, 0909

EOLE BALLOCNS
assl

EQUATORIAL ZONE

0283, 0284, D698, 0922

ERROR ANALYSIS
0598, 0776

> MR o vew
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g ERROR SIGNALS
3 0s9s

EUROPEAN SPACE AGENCY
0SsQ, O&u4ir, 0797, 0798, 0844&, 0983

EVErGLADES
0547

EXPERIMENTERS® GUIDL
geQs

FACSIMILE
goi1i, OCls, 0015, CONS, 0130, 0172, 0198, 0204, 0280, 0292,
0298, 0637, 0700, 0765, 0908

FAMILY PLANNING
0538, Q948

FARACAY EFFECT
as590, 0705, 0918

FAST FREQUENCY-SHIFT KEYING
gac3

FEEDBACK
0s2s

FIJI ISLANOS
0205, G206, 0912, Q0914

FINGERPRINT
cois, 0172, 0280

FLOOC
0558, 0736

FLUOROSCOPY
g298

FORECASTING
Qlil, Ceu9

FOREST FIRE
0547

FORMATIVE EVALUATION
0756

FREQUENCY
o017, COl19, 0047, 0195, 0200, 025U, 0285, 0313, 0314, "o17,
o640, 0654, 0721, 10038




GEODETIC CCORCINATES
ge1l3

GEQDYNAMICS
0906, 0997, 0908

GEOS
geecl, 0902, 0906, 0907, 0908, 0911, 0999, 1009

GEOSYNCHRONGUS SATELLITE

gaosc, 0Qs3, o084, 0G8S, 0086, 0132, 0173, 025¢, 0415, 0837,
0571, 090S

GERMANY '
0229, 0«01, 09270

GLOBAL COMHUNICATIONS
Coe8, 0170, 0171, 040S

GOVERHMENT
07137, C8S51

GRAVITY ANOMALIES
gsas, 0907, 0908

GRAVITY FIELD
gs0é, 0907, 0908

GRAVITY-GRADIENT
J190, Q87G, 0874, 0902

GPOUND STATIGNS
gs91, 0592, 0S96, 0597, 0609, 0616, 0617, C681, 0642, 0653,
06S4, 0658, 0674, 0679, 0692, QT64, 0976, 0982, 099S, 1008

GROUND-AIR-GROUND ZOMMUNICATIONS
0683

GULF OF MEXICO
0542

HANDICAPPED CHILOREN
093s

HARDWARE
ge28, 0629

HAWALIL
0392, 0093, 0094, 009S, 0096, 0125, 0217, 0286, o700, 0701,
g702, 0703, O742, 0765, 0912, 0914, 0929, 0930
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hCALTH

co16, 0052, 0OS4, 0060, 0064, 0066, 0067, 0068, 0124, 0162,
0167, C189, 0273, G277, 0278, 0511, OS1s, 0522, 0523, 0531,
0538, 0539, 0S5, 0S&0, 0562, 0563, 0564, 0565, 0567, 0568,
gs72, 0573, 0S74, 0575, 0576, 0577, 0623, 0624, 0625, 0626,
0627, 0635, 0659, 0694, 0702, 0709, 0710, C711, Q712, OT13,
C765, 7783, 0785, 0786, 0787, Q792, 0793, 0796, 0833, 0836,
0845, Csu8, CB&G, 0932, 0937, 0944, 1000, 1001, 1002

HEALTH CARE
0695, 0724, 0827, 0828, 0848, 0857, 0926, 1001

HEALTH EDUCATION
0688, 0689, 0805, 0948

HEALTH SERVICES RESEARCH
0724

HEALTH/EDUCATION TELECOMMUNICATIONS
ge9a

H.LIOS SATELLITES
0540

HERMES
cr72, 0780, 0788, 0789, 0790, 0792, 0793, 0794, 0799, 0803,
oses, 0807, 0810, 0827, 0828, 0829, 0330, 0833, 0847, 0894,
0975

HET EXPERIMENTS
osos, 0509, O0OS10, 0517, 0S91i, 0694, 0804, 0821, 0857, 1003

HIGH POWER TRANSMITTERS
gsu4l, 0995

HIGHER EQUCATION
0603, 0746, 0753

HIPLEX OPERATION
gsus

HOSPITAL
C576, 0740, 0915

HURRICANE
ogo7, 0Qus, 0O1CS, 8304, 0453, 0OS42, O0S571, 0667, 0808

HYDROLOGY
gz248, 0558

HYODRNOMETEOROLOGY
gs9s
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ICE
Q004

IHDRAS
C864

ILLUMINANCE
Q64?7

IMAGE DISSECTOR
o112

IMAGE TRANSMISSION
0016, 0055

IMPERIALISM
Q704

INDIA

0532, 0538, 0S88, 0635, 0706, 0804, 0826, 0857, 0896, 0914,

g9u8, 0967, 0992, 1000

INODIAN
0522, 0S67

INDIAN HEALTH SERVICE
0523, 0857, 1001, 1003

INDIAN SPACE PROGRAM
ass9, 0597, Cesd8, 0841, 0914

INFORMATION SYSTEMS
gs70, 0676, 0752

INFRARED EMMISSION
Qo3

INFRARED RACIOMETERS
0e56, C808, 0876, 0905

INLAND WATERNAYS
giss, Q0610

INSERVICE TEACHER EDUCATION
8751, 0754, 0756, 0760, G761, 0935

INSTRUCTIONAL TECHNOLOGY
0224, 0290, 0753

INSTRUMENT ERRORS
0598

INTENSIVE
0628, 0629
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& INTERACTIVE
- cs2s, cri0, 0711, 0799

INTERCHANGE
gt08

L INTERCULTURAL EXCHANGE
pR8l

INTERDEPARTMENT RAOIO ADVISORY COMMITTEE
g721

INTERFEROMETRY
ca32, casu4, 0981

INTERNATIONAL COOPERATION
0S5s0, 0S89, 0841

INTERNATIONAL LAW
0282, 0644

INTERNATIONAL PROGRAMS
Q748, C9a7

IONOSPHERE
goes, coas, o017, QO23, QO039, 0128, 0261, 0262, 0817, 0433,
gu4S, 0457, 0494, 0607, 0706, 0BB2, 0883, 0893, 0901, 0910,
0917, 0922

IONOSPHERIT ELECTRON DENSITY
cseQ

IONQSPHERIC FADING
Q309, 0Ouu4sS, Qu477, 0499, 0536, 0873, 0922, Q993

IONOSPHERIC PROPAGATION
0039, 0261, 0485, Q8e3

IONS
092s

JAPAN
3036, 0QS6, 0194, 0208, 0423

K-8AND
0004, Q432

KASHIMA
0024, 0OS6

KOREA
0929, C93Q
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L=-BAND
gaoz, 0Q17, 0023,
g260, 0261, 0263,
gs29, 0530, 0s8s2,
0645, 068S, 0686,
g8ll. 0818, 082%,
g98:, 09as, 0989,

LANDSAT SATELLITES
0540

LAM
0Gla, 0066, 0067,

LEGISLATORS
asas

LIBRARIES
0534, 0S54, 06240,

LINE ISLANDC EXPERIMENT
gi00, 0177, 0193,

LISTER HILL
0040, 0163, 0Ol64,

LONDON
gasa

0037,
02848,
0569,
0687,
0861,
p9es3,

gz282,

0700,

0283,

083S,

0039,
0292,
Q6cCs,
Q734,
0872,
1007

o644,

ar01,

g284

0927,

LOw ENERGY SPEECH TRANSMISSION

g239

LUTHERAN
873S

MAGNETIC FIELD
0030, 0C81, 0083,

MAGNETIGC STORM
goas, 0085, O4S2

MAGNETOMETER
gassa

MAGNETOPAUSE
gasl, 0083, 0O8Y4,

MAGNETQSPHERE
0g3a, 0G81, 0084,
0890, 0891, 0917

MARAD
g178, 0198, 0530,

0201, 0234, 0235, 0236,
0309, 0451, Ju455, 0486,
0607, 0613, 0632, (638,
8775, 0776, 0777, 0791,
cars, cssl, 0922, 0972,

0767

0793, 0812, 0820, 0926

1001

goss, 0086, 0433, Cu49, 0998

gass

gos8s, 0088, 0090, 0884, 088S, 0886, 0889,

gs37
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MARINE NAVIGATION
0go2, 0258

MARITIME
go22, ©0QSsT, 0178, 0292, C293, 0S3Q, 0569

MARITIME COMMUNICATION
0033, 0175, C207, 0260, 0264, 0265, 0268, Ou4b64, 0466, O4T6,
0665, 0666, 0861, 0989

MARITIME NAVIGATION SYSTEMS
0665, 0666, 0685, 0989

MARITIME SATELLITE
001S, 0293, 0616, 0818, 0861, 10C7

MARITIME SERVICE
0010, 0Ou6S

MATRIX
as3s

MAXIMUM SUSTAINED WINOS
gs42

MEDICAL COMMUNICATIONS
gosg, 00S2, 0060, 0064, 0066, 0067, 0225, 0252, 0270, 027S,
0276, 0783, 0810, 0834, 0897, 0915, 0927, 0%%1, 1001

MEDICAL EDUCATION
0s1i, 0745, 0746, 0784, 0828, 0835, 0885, 0855, 0915, 0932,
1002

MEDICAL SERVICES
oces, 0534, 0651, 0652, 0675, 0812, 0830, 0836, 0842, 0937,
1001

MEDICAL STUDENTS
g74a6

MEDICINE
gi62, 0163, 0167, 0285, 0246, 0515, 0530, 0572, 0S73, 0S7S,
0s7¢, 0S79, 0635, 0700, 0701, G702, OT7l4, 0782, Q792

MENTAL HEALTH PROGRAMS
8150

METEOR
o110, 0229, 0300, Qu01

METEOROLOGICAL CHARTS
0663, 0671, 0697, 0862




METEOROLOGICAL FLIGHT
gese

METEOROLOGICAL PARAMETERS
0669, 0699, 0716

METEOROLOGICAL RADAR
0691

METEOROLOGICAL RESEARCH AIRCRAFT
0599

METEOROLOGICAL SATELLITES
0518, 0547, 0867

METEQROLOGY

goz2¢, G100, 0102, Q104, 0106, G107,
0150, 0177, 0191, 0192, 0193, Q247,
o415, G418, 0421, 0440, Qu4l, Qual,
0498, 0504, 0542, 0S4S, J630, 0648,
c8sé, 0862, 0865, 0867, 0876, 0897,

c996

MEXICO
gass

MICRONESIA
0212

MICROPROCESSING
0616

MICROWAVE TRANSMISSION

0593, 0S94, 0597, 0615, 0825, 0844,

MICROWAVES

0004, 0126, 0139, 0202, Q4S6, 0557,
089s, 0903, 0920, 0959, 0961, 0966,

MILLIMETER WAVE

0237, 0238, 0432, 0437, Ou6l, 0487,
gse3, 0586, 0595, 0600, 0609y 0639,
0699, 0716, 0797, 0798, 0825, 0854,
0953, C954, 0958, 0959, 0964, 0962,
0968, C969, 0970, 0971, 0979, 0990,

MINORITY GROUPS
0519, 0603

MOBILE COMMUNICATIONS
0268, 0406, 0767

g108,
g283,
gau6,
0649,
a9as,

08s2

0583,
0969,

gsoe,
0642,
0899 ’
0963,
0991,

0109,
gugl1,
04s3,
076s,
g%24,

674,
0e72,

gs1i13,
0669,
geo0a,
0964,
09%4

o111,
o402,
guss,
0766,
0986,

0773,
assa2,

AS46,
0672,
0916,
€965,

o118,
0a03,
0497,
08as,
g9a7,

0801,
1008

gss3,
0696,
0919,
0966,

NP N S —

£ .

A




L

MODEM EVALUATION

0552, 060S, 0616, D682, 0683,

O824, C878

MOOSE FACTORY GENERAL HOSPITAL
Qag?

MULTIFREQUENCY SPECTRA
0910

MULTIPATH PROBER
a778

MULTIPATH TRANSMISSION

0201, C288, 0289, 0295, 0307, 0O493, 0556, 0687, 0734, 0776,

Q777, C824, QB8u4u, 088}

MULTIPLEXING
0036, 0194

MULTIPROCESSOR
0227

MUSZAK
0s37

NASA

0s21, 0S4Q, 0S89, 0612, 0766, 0774, 0781

NASAR
0536

NATIONAL ACADEMY OF SCIENCES
o190

NATIONAL BUREAU OF STANDARDS

0g19, 0047, 0199, 0200, 0250, 028S

NATIONAL EDUCATION ASSOCIATION
Q286

NATIONAL PUBLIC RADIO
CGue, 0123, 0128

NATIONAL RESEARCH COUNCIL
0190

NATIONAL TELECUMMUNICATION AND INFORMATION ADMINISTRATION (NTIA)

gr8l

NATIVE ALASKA
Qls4i, 0712, Q713
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NAVIGATION
0002, 0022, 0036, 0OS7, 0110, Oll4, 0260, 0293, 0300, ga3l,
o436, 0438, OuU42, Qu43, Ouu4, O4sT, 04S8, CUS59, gu78, 0486,
0503, 0608, 0611, 0645, 0658, 0765, 0924

NAVIGATION SATELLITE
Oll4, 0431, 060S, 0613, 0673, 0861

NAVSAT SYSTEMS
AN |

NETHERLANOS
0oi0, 0O48, .264, Cu28

NETHORK o,
0s72, 0573, 0620, 0700, 0701, 0702, 0782

NEw ZEALAND
g206, 0210

NEWFOUNDLAND
gri0, 0711, 08CS

NIMBUS=3
Qsos8

NIMBUS=-6
0863, 0865, 0911, 0986

NOISE
arrs

NCRTHERN HEMISPHERE
g671

NORWAY
0029, 0247

NURSING
0783, 0915

NURSING CHILD ASSESSMENT SATELLITE TRAINING (NCAST)
0783, 0871

OCEAN STATION BRAVO
geé4

OCEAN STATION DELTA
ge6u

NCEANOGRAPHY

ggo4, 0689, 0029, 0103, 0191, 0201, 0203, 0247, 0251, 0S30,
0s82, 0606, 0658
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OFFICE OF TELECOMMUNICATIONS

o721

OLYMPICS
g0c8, 0440

OMAK
0s27

OMEGA POSITION
0139, Q459, 0658

OPLE EXPERIMENT

0229, 0404, 0443, OuS8, 0479

ORBIT DETERMINATION
ose3, 0911

ORION
gaoz2, 0258, 0989

PACEMAKER
g271, 0278

PACIFIC OCEAN

0012, 0066, 0067, 0216, 0662, 0697, 0912

PACKET SWITCHING
casi, 0227

PARTICLE ACCELERATION
0909

PATHOLOGICAL EFFECTS
c651 !

PEACESAT
0012, 0053, 0064,
0094, 0095, 0096,
6215, 0216, 0217,
0291, 0297, 0510,
0702, 0703, 0708,
0845, 0871, 0914

PHASE SHIFT CIRCUITS
g6eQ0s4, 0615

PHASED ARRAY
0687, 0734, 0899

0Ges,
Q197,
gz218,
0311,
o782,

0366, 0067,
0205, 0206,
gz21s, 0220,
0313, 0S3G,
pgres, 0152,

4-27

0068,
0210,
0221,
0534,
07658,

0091,
0211,
028},
0S77,
0768,

2092,
Q212,
0282,
3700,
a79s,

0093,
0214,
D286,
g701,
Naz2,

;




PHOTOGRAPHY
Qaes, 0080, GO9S, 0100,
0280, 0287, O30S, QuC3,
g4s58, 0504, QS47, 0S67,

PICAPOSTE
0co3, colo, 0042, 0209

PISA
0sse

PLACE
0635, 0636, 0645, 0686,

PLASMA CLCUD
gosas

PLASMA SHEET
0225, 0507, 0887

POLARIZED ELECTROMAGNETIC RAD
gs90, 0963, 0970, 0990,

PORTABLE EARTH TERMINAL (PET)
0789, 0897, 0904

POSITION FIXING
ggo2, 0015, 0023, 0037,
Q234, 0236, D239, 0259,
0“58' 0“77' U“?gy 0“83'
0633y 0636, 0638, 0680,

PRECIPITATION
0674, 0898

PROGRAM EVALUATION
0693

PROJECT IRON STAR
8799

PROPAGAND
0535, C914

PROPULSION SYSTEM PERFORMANCE
gs92

PROTON OISTRIBUTION
ggse

PSK MOOULATION
Q8gse, 0988

o104, 0105, 0106, 0107, 0109, Q118,
0“59’ 0“210 0“269 0“3“; U“’ﬁ’ 0“977
0647, 0691, 0867, 0865, 0905, 0996

1807

IATION
099l

0101, Olis, O1l6, O117, 0196, 0233,
0263, 0292, 0406, QO431, 0O438, Cu4s,
g«85, 0490, OS49, 0569, 0631, 0632,
De46, 0682, 0767, 0868, 1007
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& PSYCHIATRIC SERVICES
0750

PSYCHOLOGICAL TESTING
g750

{ PUBLIC BROADCASTING CORPORATION
0157, 0222, 0537

PUBLIC HEALTH
gsa43, 0651, 0652, C6S4, 0655, 0675, 0810, 0840, 0842, 0840,
géve, 0932

PUBLIC SERVICE
0774, 0796, 0860, 0866

PUBLIC SERVICE COMMISSION
Q728, 0729, 0730, 0731, Q732, Q733

PUBLIC SERVICE SATELLITE CONSORTIUM (PSSC)
QS524, 0S26, OSu44, 0769, 0781, 0782, 0913, 0926, 1008

PUERTO RICO
0764

PULSE CODE MODULATION
0208

PULSE COMMUNICATIONS
0239, Q513

RADAR DATA
goce, 0007, 0104, 010S, 0862, 0956, 0964, 0979, 0980

RADIATION
o103, O111, O173, Q909

RaDIO
0252, 0654, 0696, 0735, 0910, 0958

RADIO ATTENUATION
0S13, 0672, 0958, 0993

RAOIO BEACCNS
0s8e, 0550, 0O70S, 0706, 0910

RADIO COMMUNICATIONS
gs13, 0653, 0850

RAGIO FREQUENCIES
g721, 0882, 0901, 0922, 0993, 0999

RADIO FREQUENCY INTERFERENCE
a593, c8s8z2, 0958

]

4-29

R g % -




RADIO METECROLOGY

0853

RADIO RELAY SYSTEMS

Us12, £S92, 0593, QOS9s,

RADIO TRANSMISSION

0590, C650, Q664, 0678,

RADIOLOGY

000&, CO16, 2298, 0409,

RLIOMETER

RAIN

Q8usé, 0955, 0957, 0958,

Gs8l, 0600, 0660, 0661,

RAIN ATTENUATION

0ss3, 0802, 08S3, 08Se,
0961, 0964, 0967, 0977,

RAIN GUAGES

0513, 0606

RAINFALL

gs71, 0606, Q648, 0903,

RANGING

A

gog2, Q001S, 0037, Qo39,
Gcl9e, 0233, 0234, 023s,
0294, Q477, Ouas, 0S03,
0631, 0632, 0633, 0638,
r ré, 0778, 0785, QT86,
-~378, 0892, 0911, 0986,

Q709

READING

0676, 0680, 0756

READING OIAGNOSIS

a7e1

READING INSTRUCTION

g1ss

RECEIVERS

0S«8, 0857, 0948, 100w,

RECEPTION CIVERSITY

0S94

peQs,

0683,

682

096q,

0678,

oags,
0979,

0994

ci01,
0236,
0sQs,
gs40,
0787,
1007

140s,

0665,

Qa9s

0966,

802,

Q916,
0%80

Ollée,
0239,
0838,
0643,
o8s1ty,

10068

0666, 0679

ae79

0956, 0957, 0994

0920, 09SS5, 09S6,

Ql17, 0175, 0178,
0289, 0262, 0267,
0549, 0S69, 0611,
D646, 0687, 2734,
0824, 0865, 08ss,

0957,

0196,
02%2,
0513,
6765,
pazrs,

A




oas7,

REMOTE PLAT
cs29

REMOTE REGI
Das7,
REMOTE SENS

REPEATERS
ge17

ROCKY MOUNT

0266

RURAL AREAS

RURAL EDUCA
cess,

RUSSIA
0004,

S~BAND
0999

SacCl
0533

SAFETY FACT
0683

SAILBOAT
g6e8s

SALINITY
000.,

£912,
FORM

ONS

REMOTE MEOICAL CARE

1000,

1002,

0896, 0931, 0948,

ORS

RESCUE OPERATIONS
Q40S, 0536, 0683

AIN

g1%2, 0508,
0836, 0841,
0951, 1000+

TION
0689,

0761, 0763,

0202

CRS

0009

0510,
0as7,
1001,

oT1Ss,
o824,

0016, 0197, 0656, 0694

0ser, 0574, 0575, 0620,
Qr87, 08857, 0943,

1000,

ROYAL ATRCRAF" ESTABLISHMENT

0819,
09131,
1802,

G725,
gazl,

1003

gs10, 0517, 0650, 0651, 0677, 0826, 0827, 0828, 0830, 0834,

1gog, 1002, 1003, 1010

0621, 0627, 0628, 0529, 0634, 0690,
1002, 1003

o668, Q720, 0727, 0750, 0764, 0832,
09399 09“1’ 09““' 09." 0949, 09509
1010

0751, 0754, 0755, 0757, 0758, 0760,
0939, 0980, 0982
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SANSO
0261, 0262

SANTA LUCIA
0617

SATCOM
0013, 0240, Cu473

SATELLITE

0Cs3, COS3, 0OOS4, 0112, 0119, 0132, 0142, 0143, Ol44, G161,
0162, 0165, 0166, 0167, 0168, 0170, 0171, 0172, 0174, 0O17S,
917¢, 0177, 0178, 0177, 0181, 0183, 0185, 0195, 0196, 0197,
o198, 0199, 0200, 0201, 0202, 0211, 0212, C214, 021S, 0216,
o217, o218, 0219, 0220, 0221, 0222, 0224, 0225, 0226, 0227,
0229, 0230, 0232, 0233, 0235, 0236, 0237, 0238, 0239, 024G,
0284, 0269, 0270, 0271, 0273, 0274, 027S, 0276, 0277, 0278,
0287, 0289, 0290, 0291, 0297, 0298, 0300, 3301, 0302, 0304,
0306, 0307, 0308, 0309, 0310, 0311, 0313, 0314, 0408, 0411,
Q412, C416, O3S, Qu36, Q4a0, Juul, 0442, Q4&6, OuS8, 046S,
C476, Cu83, 0516, 0S20, 0521, OS24, 0S2S5, 0S26, 0S27, 0S28,
0s30, 0531, 0533, 0535, 0536, 0537, 0S38, 0539, 0SS9, 0S6QJ,
gseé8, 0S70, CS571, 0S72, Q573, O574, 0S579, 0621, 0622, 0&23,
0624, 0625, 0626, 0627, 0628, 0629, 0630, 0631, 0632, 0633,
0634, 0635, 0626, 0637, 0639, 06480, 0642, D643, Ob644, 0646,
0647, Cou48, 0649, 0¢80, 0700, 0761, Q702, 070, Q706, 0707,
Q708, 0709, 0714, 073%, U736, 0737, 0738, 0740, 0741, 0742,
0743, 0768, 0769, 0772, 0796, 0801, 0824, 0862, 0956, 0957,
G976, 0978

SATELLITE BENEFITS
az293, 0408

SATELLITE COMMUNICATION
gaz2o, 0021, 0134, Q141, 0285, 0292, 0293, Ouw36, Oua8, Qu6s,
Qu73, QO493, 0S15, 0SS52, 0781, 0791, 0818, 0837, J847, 0B4S8,
08s2, C872, 0903, 0928, 0955, 0960: C962, 0965, 3966, 0968,
0984, C99«

SATELLITE COURSES
0286, 0749, 0770, 1000, 1002, 1010

SATELLITE ODESIGN
0518

SATELLITE ENVIRONMENT
osss, 0886, 0887, 0888, 088y, 0890, 05909, 092S

SATELLITE ENVIRCNMENT MAGNETOMETER
089l

SATELLITE MANAGEMENT
133
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L & SATELLITE OBSERVATION
‘ geQo

SATELLITE RELAY
0509, 0857, 0S80

e SATELLITE TECHNOLOGY DEMONSTRATION (STD)
0693, 0715, C747, 0762, 0763, C801, 0821, 08S7

SATELLITE TELEVISION
¢sio, 0517, CS18, 0S40, 0586, 0589, 0592, 0847, O848, 0851,
0859, 0948, ©983

SATELLITE TRACKING
o682, 0870, 0874, C9Cl, 0902, 0981, C986

SATELLITE TRANSMISSIOM
0280, Q429, 0548, 0895, 0972

SATELLITE USAGE
c131, C13S, 0136, 0272, Q408

SATELLITE~-TO-SATELLITE TRACKING
pas3, 0906, QG90Q7, 0908, 0999, 1009

SCHEDULING
0220, C692

SCHOGLS
ge8l

SCIENTIFIC SATELLITES
0515, Q766

SCINTILLATION
0553, 0595, 0609, 0678, 0706, 0873, 0882, 0883, 0893, 0899,
0s10, 0922, 0959, 0968, 0980, 0993, 0994

SCINTILLATION MEASUREMENTS
gol7, 0225, 0308, 0430, 0433, QOws4S, 0481, CSO4, OSC1

SCINTILLATION PHASED ARRAY
0900

SEA ROBIN
0868

SEA SURFACE SLOPE
0103, O434, 0441, Q777

SEARCH AND RESCUE
0172, 0280, 0S36, 0684, 068S, 0818




SECONDARY SCHOOL TEACHERS
Q760

SHAPE FACTCR
o708

SHIP TERMINALS
Qs682

SHIP TO SHCRE
0204, 0207, 0267, Q&74, Q475

SHIPPING
gi1e8

SHIPS
Qo0+, 0oO09, 0010, 0O15, 0G22, 0023, 0Q48, 00S7, 0110, 0259,
0260, 0263, 0267, D406, Q472, QuT76&, Qa3

SIDE~-TONE RANGING
0549, 0673

SIGNAL FADING
ce00, 0825, 0982

SIGNAL MEASUREMENT
0669, 0825, 0853, 0972

SIGNAL PROCESSING
o613

SIGNAL RECEPTION
0598, 0613

SIGNAL STABILIZATION
as9ou

SIGNAL TRANSMISSION
0674

SITE
L5312, 0538, 0635, 080s, 0826, 0831, 0841, 0896, 0914, O948,
0983, 0992

SITE DIVERSITY
0853

SKYLAB
Q197

SLOT DIPOLES
a687
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o SOCIAL SERVICES
| G272, 0568, 0S84, 0619, 0655, 085S, 0s%4, 0788, 0752, 0815,
0827, 0934

SOLAR ACTIVITY
0917

Mo
N}

SOLAR «IND
0083, Cu28

SOUTH PACIFIC
‘ o218, 0219, 0310, 0311, 0s77, 0103, 0768, 0795, 0912, 09ls

SOUT. ERN HEMISPHERE
g671

SPACE COMMUNICATIONS
0553, 0668, 0672

SPACE EXPLORATION
gs&aQ

SPACE PHYSICS
ae2s

SPACE SHUTTLE
aT19, 0804

SPACE TRANSPCRTATION SYSTEM
a719

SPACECRAFT CHARGING
g92s

SPACECRAFT CONTAMINATION
0ssé

SPACECRAFT LAUNCHING
g615

SPACECRAFT POSITION
nas4, 0902

SPACECRAFT TRAJECTORIES
0669

SPACELASB
0517

SPIN-SCAN CAMERA

cosg, 0106, 0112, 0119, 0139, 0177, 0287, 0815, Qu22, 0427,
0495, G497, guo8, 0905
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SS ATLANTIC CROWN

0ga8, 0264

SS MANHATTAN
gz2ss

SS NIEUW NETHERLANOS

0264

SS SANTA LUCIA
c2és8

STANDAROIZED TESTS

0676

STANDAROS
Qa19

STANFORD UNIVERSITY

go2s, 0151, 0163, 0992

STARPAHC
0522

STATAN ISLAND
Q267

STATE

PROGRAMS

ge28, 0689

STATIONARY ORBITS

gsae

STORMFURY PROJECT

03048, 0667

STORMS

0108,

SUMMATIVE EVALUATION
0935, 0936,

0934,
SUN
g103,
SUN SENSQR
0112
SUPERMIGH FREQUENCIES
0671, 0840,

SUPERSONIC TRANSPORTS

0717

03Q1, 0302,

Ce 2S5, Cu4zs,

0630y 0661, 0825,

gu3s, G450

0846,y 0856,

g8s8, 0964
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SURVEILLANCE
0023, 0636, 0686

SYNCHRONOUS SATE_LITES
0138, 0409, 0430,
0s03, 0512

SYNCOM SATELLITES
gs1s, 0987

TEACHER EDUCATION
Gla9, 0286, 0S28,
8933

TECHNOLOSBY
0568, 0569, 0621,

TECHNOLOGY ASSESSMENT
gs8%, 0670

TECHNOLOGY UTILIZATION
0518, C619, 0657,

TELE-EDUCATION
ar2s, 0732, 0733,

TELECOMMUNICATION
0512, QD22, 0049,
0185, 0208, 0237,
0519, Qs21, 0%22,
0532, 0533, 0S34,
0s68, 0570, 0574,
D602, 0603, 0608,
0625, 0626, 0627,
0695, 0704, 0715,
0730, 0731, 0732,
0799, 0750, 0752,
0762, 0763, 0770,
psit, 0819, 0822,
ge32, 0933, 093s,
0943, 0944, 0945,

TELECONFERENCING
0565, QTu44, 0792,
0851, 0877, 0897,
a99s

TELECONSULTATION
057S, 0576y CT4O,

TELEDIAGNOSIS SYSTEM
g69s

o434, 0457, 0459,

0S33, 0566, 0708,

ai1c4, G707,

0694

083s, 0923, 0948

0134, 0180, Qlb1l,
0290, 0291, 0882,
0823, OS24, 0825,
0535, 0537, Q554,
0575, 0576, 0S78,
0611, 0612, 0614,
g634, 0675, 0677,
0719, 0728, 0722,
0733, 0737, 0782,
0153, 0754, Q7SS,
p780, 0792, 0793,
0830, 0832, 0833,
0936, 0937, 0938,
g9at, 0992, 1G00.,

g7¢3, 0829, 0833,
g9Cu, 0915, 0928,

g7¢1, 0834, 0836
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Dué4, Qute,

0e19,

0142,
0508,
0827,
G557,
0579,
ge21,
ge81,
0725,
g743,
07%6,
0794,
gsas,
0939,
1002

0sag,
a931,

0823,

0766, 0781, 0860

O1a3,
0509,
0528,
gs54Q,
gsag,
0622,
pess,
0727,
o745,
grs7,
0796,
0926,
g9uag,

pga2,
0932,

aavu,

083t

0166,
0810,
0s30,
0565,
0588,
0623,
psa9,
0728,
agre7,
p7%8,
gapo,
neze,
peal,

g8us,
o4 b,

3501,

0931,

gl1s68,
0511,
05831,
nseé7,
0601,
0624,
0693,
0729,
g748,
0759,
081s,
o930,
0S4,

0849,
0982,
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e il
TELEMEDICINE
0511, 0522, 0S23, QS2T, 0530, 0S31,
0710, 0711, OT24, Q804, 0805, 0Qa0C7,
ge23, 1000, 1001}
TELEME TRY
o718
TELESAT CANADA
0031, Qlua, 0OL68
TELEVISION
goli, QG1S, QOX6, 0038, 0GSe, 0058,
0150 0156, 0157, 01%9, 0186, 0243,
o488, 0S50S, 0S38, 0S53%, DS8%7, 0S79,
0679, 0681, 0710, 0711, Q718, Q773,
098Q
TEMPERATURE
ann9, 0642, D862
TERMINALS
0s12, 0591, 0628, 08629, 0789, Q79%2,
G8ou, 0914, 0923, 0976, 0985, 0987

TEST EQUIPMENY
0653

TEST PROJECT
garo

THEMIS
o648

THERMAL CONDUCTIVITY

afofa ]

THERMAL CONTROL COATINGS

gsas

THERMAL MAPPING
a6sé

TIME DISSEMINATION
cois, QOi9, 0OQ&7, 0199, Q200, 0208, 0249, 0250, 0285, Ou413,
0439, CS14, 0530, QS93, 0617

nNs76,
peza,

0122,
Qeot,
0s8s,
0790,

0793,

Qs7e,
0a3xg,

0126,
g6 35,
0588,
0896,

0847,

TIKE-OIVISION MULTIPLE-ACCESS SYNCHRONIZATION (TOMA)

ge21

TIME/FREQUENCY SYNCHRONIZATION

0175, Ou23,

Cug9
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0625,
g83s,

0127,
Qu«8Qa,
0651,
0931,

08s?T,

als3,
0484,
0652,
g94s,

0819,



¢ TIMING OEVICES
: 0617

TONE RANGING
0g3?, Cl01, 0288, 0875, 0892

TORNADOES
ci08, 0230, 0301, 0302, Ow22, 0S04, 0OS81, 0691

t TRACKING NETwORKS
o718, 0901

TPAINING DEVICES
0681, 0730, 0731

TPANSCONTINENTAL INTERCONNECTION
0155, 016, 0158, 0159, 0243

TRANSIONOSPHERIC PROPAGATION
gas83

TRANSMITTER RECEIVERS
ge%2, 1004, 1005

TRANSPONDERS
gcoge, 0007, 0008, 0406, 0413, 0420, 0471, 0489, 0666, 06TH,

[ 0s87s, 0982, 0983, Q985S

TRANSPORTAELE EARTH TERMINAL (TET)
c789

TRANSPORTATION
0022, 0QuQou4, 0829

) TRAPPEQ PARTICLES
0890, 0909

TRILATERATION
c23s, Os6u6, 0865, 0892, 0986

TROPICAL METEOROLOGY
0177, C284, 0599, g8s58, 0862, 0869, 0996

TROPICS
} 0618, 0647, 0648, 0698

TROPOSPHERE
0s81, 0869, 0979

TWO-WAY BROADCASTS
0s20, 085S

TWO-wAY TELEVISION
0sss, 0788, 08S5




UeS. VIRGIN ISLANDS

0764
UeSeSesRe SPACE PROGRAM
0su4Q
UNHF
0556, C611, C643, 0657, 0670, 0684, 0717, QB8&44, 0852, 0873,
0883, 0914, 0972, 0982, 0984
UNESCO

0317, 1000

UNITED KINGDOM
0010, 0033, 0204, 0265, 0481, 0954, 0955, 0956, 0959, 0960,
0961, 0962, 0964, 096S, 0966, 0969, 0971

UNITED NATIONS
0066, 0067, Q317

UNIVERSITY OF AUCKLAND
gz282

UNIVERSITY OF FLORIDA
g191

UNIVERSITY OF HAWAII
0066, 0067, 0068, 0091, Ole60d, 0210

UNIVERSITY OF THE SOUTH PACIFIC
0205, 0206, 0749, 0795, C912, Q914

UNIVERSITY OF WISCONSIN
0170, 0171, 0316, Q317

UPPER ATMOSPHERE
D698

URBAN AREAS
0764

USER EXPERIMENTS
ga12, 0028, 0094, 0134, 0135, 3136, O471, OS24, 0526, 0S60,
0sel, 0562, 0563, 0564, 0565, 0568, 0785, 0786, Q787, 0793,
osr7, 0897, 0923, 0952, 0997, 10C3

VANGUARD
g6u4S, 1007

VERTICAL AIR CURRENTS
gssai
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VETERANS ADMINISTPATION

as76,

VHF
0ca6.,
goés&,
0229,
0267,
a42s,
0467,
0634,
09 7s,

VIDEQ AUDI
0820

VIDEO COMM
gsQ0s8,
069S,

VIDEO LINK
0028,

VIDEC TRAN
0165,

VIDEOCONFE
g839,

0625, 06940,

geor, 00G9,
cg92, 0093,
0233, 0236,
g268, 0295,
Q430, O44u,
Cué9, 0472,
0637, 0640,
0993

0 COMPRESSED
UNICATION

0510, 0525,
. Q780, Q748,
nigr, 0187,

SMISSION

gu8u, Qu488,

RENCING
0847, 0851,

VILLAGE HEALTH CARE

gl49,

VILLAGE SA
gQeas,

VOICE COMM
0020,
guas,
0s97,
08ag9,
100S,

VORTICES
ae691l

WALLOPS IS
0263

WAMI
gs11,
Q7us,

g189, 0277,

TELLITE
G148, 1010

UNICATION
co21, 0023,
0463, 0464,
g6s7, 0682,
gsll, 0824,
1007

LAND

0516, 0522,
g784, 0810,

07a0,

gail,
o110,
g240,
0296,
guus,
Q4 T4,
0671,

gvel,

0013,
0173,
g2ul,
g3a0.,
Quaz,
au7s,
0as7,

(VIDAC)

gsa3,

0579,

0747,.0769,

Q2as3,

g744,

08ss,

g914

0093,
ga67,
0686,
0837,

0527,
gaas,

a%8a

0977

0879,

0113,
ou69,
0687,
c8su,

0539,
08s7,
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0834,

co1i7,
0176,
0247,
03Cé.
ghus,
oa8l,
0868,

as9e,
0aoQ7,

0928,

0174,
o4t3,
0690,
0879,

0s67,
(866,

08ss,

0023,
0179,
0¢5Q,
g307,
0462,
o490,
g8asl,

0s97,
csalad,

0931,

g178,
§ss2,
0695,
0893,

0572,
o871,

08Ss.

0033,
019S,
Q2%1,
gu0Q,
one63,
o493,
0892,

0622,
g983

g9as

0289,
psss,
0734,
0894,

0s73,
1003

0915,

goug,
0199,
0259,
gel3,
gass,
gsoe,
o918,

067S,

0436,
Qsas,
0742,
098S,

QS7S,

1003

00s4,
0226,
0265,
0420,
J466,
0632,
0922,

Q690Q,

.

Cu438,
0596,
C779,
1004,

0714,




WARNING SYSTEMS
08sQo, 10064, 100S

WATER POLLUTION
Q658

WNATERWAY TRANSPORTATION
g610

WAVE PROPAGATION
0o0s, 0103, 0238, 0306, 0546, 0553, 0598, 0609, 0629, D642,
0672, 0699, 0853, 0883, 0895, 0898, 0899, 0900, 0916, re19,
g922, 0923, 0953, 0954, 0955, 0956, 0957, 09%8, 0939, 0960,
0961, 0962, 0963, 0964, 0965, C966, 0967, 0968, 0965, 0970,
0971, 0972, 0974, 0979, 0980, 0980, 0982, 0984, 0990, 0993,
0994y

WEATHER
go06, 0009, 0106, 0108, 02130, 0192, 0305, 0802, G415, 0418, ;
o426, 0437, 0a40, 0453, 0496, 0606, 0618, 0630, 0635, 0647, |
o649, 0671, 0678, 0&96, 0697, 0862, 0924 |

WEFAX f
0130, 0139, 0192, 0802, 04sS0, Qu82 3

WELLINGTON POLYTECHNIC INSTITUTE
0210, 0297

WEST GERMANY
oalag ?

WESTAR
05837

WHISTLERS
gels8

]

WINDS
0104, 0283, 0284, 0287, 0434, 0550, 0551, psa3, 0587, 0599,

0649, 0846, 0905

WORKSHOP EVALUATION
0934, 0936, 0937

X~RAY
aol6, 0055, 0895, 0998
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SECTION 5
ACCESSION NUMBER AND REPORT NUMBER

INTRODUCTION

Some of the reports that have been identified in this report
are available through other data bases. These reports can be
ordered by one of the following methods.

5.1 HOW TO ORDER A REPORT
5.1.1 NTIS

National Technical Information Service

Springfield, VA 22161

Reports available from NTIS can be ordered directly
from them. Prepayment helps to expedite your order and this can
be accomplished through the use of an NTIS Deposit Account, check
money order or American Express Card account number. For ship
and bill items NTIS charges %5 extra for each order.

5.1.2 ERIC

Eric Document Reproduction Service

P. O. Box 190

Arlington, VA 22210

Order by ED number and specify either microfiche
or papercopy. Enclose check or money order payable to EDRS or
enclose authorized original purchase order. Each order must
include page charges as well as shipping fees.

5.1.3 AIAA

Technical Information Service

American Institute of Aeronautics and Astronautics, Inc.

555 West 57th Street

New York, N. Y. 10019

Documents are available from the AIAA Technical
Information Service. Paper copies are available at $7.00 per
document up to a maximum of 40 pages, the charge for each ad-

ditional page is $0.25. Microfiche of documents are available
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at the rate of $3.00 per microfiche for individual documents.
5.1.4 NASA

NASA Scientific and Technical Information Facility

P. 0. Box 8757

Baltimore Washington International Airport

Maryland 21240

Documents from NASA are usually available from
NTIS, using the N accession number. Use the instructions which

are listed under NTIS.
5.1.5 OATS

Institute for Scientific Information

3501 Market Street

University City Science Center

Philadelphia, PA 19104

ISI will supply articles published within the last
two years that are placed with their accession (OATS) number for
$4.50 for 20 pages for less, $2.00 for every additional 10 pages
for fraction., OATS items that are more than two years o.d will
no longer be supplied by them. The requestor must then try
to obtain the item from his library or by using the inter-
library loan network. For a small number of journals a royalty
surcharge for photocopies may be applied.

5‘1'6 EJ

UMI Article Reprint Department

300 North Zeeb Road

Ann Arbor, MI 48106

EJ designates the journal portion of the Education
Resources Literature. Much of it will be available in many local
libraries. University Mi-rofilms International makes it easy
to obtain copies of articles from many of the journals in this
index. Article reprints must be prepaid by cash, by credit card
(mastercharge of Bank Americard) or deposit account. Indicate
card number, expiration date and the Interbank ID number. The
current price is $6.00 per article with additional copies of the
same article available at $1.00 each.




5.1.7 EI

Engineering Societies Library

345 East 47th Street

New York, N. Y, 10017

This number indicates that the document was listed
in the Engineering Index. Many of these items will be available
in a local library or through interlibrary loan. If the user
can not locate they should also be obtainable from the Engineering
Societies Library. Photoprints are supplied at .30 per page plus
a $4.00 handling charge. Postage costs are additional.

5.2 ACCESSION NUMBER VERSUS REPORT NUMBER

This section 1ists UDRI's Accession number of each rer>rt
versus any report number or numbers that the report might hava.
For those reports whichd« not have any report number, they
can be obtained by writing to the authors of this report.
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Accession
Number

NTIS ERIC

AIAA

NASA

OTHER

0001
2002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0028
0029
0030
0031
0032
0033
0234

N72-33849
N70-34300

COM-74-50425

N72-16510

N72-18834

A73-23996




Accession
Number NTIS ERIC ATAA NASA OTHER

H
i
H
!
!
{
i

0035
0036
0037
0038
0039 AD 883 621 71 X 78881
0040
0C41
0042
0043
0044
0045
0046

0047 COM-74-50133
N74-22496

e ol

0048
0049
0050
0051

0052 PB-235 601
N75~15863 ED 094721

0053 EJ-139757
0054

0055

0056

6057

0058

0059 A73-44269
0060

0061

0062

0063

0064

0065

0066

0067
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Accession
Number

NTIS ERIC AIAA

NASA

OTHER

0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100

COM-74-10246 A73-44262
A70-35930
A71-21454

A71-19664
A71-17258
A71-17259

A71-31755

AD 663 284
N68-1916

EI71 X 039694
EI71 X 183197

OATS#R0512

OATS#N8604
OATS#U5871
OATS#T0456
OATS#P4361
EJ-082720
EI72 X 000954

EI72 X 017838

EI72 X 017837

EJ-093299
OATS#V0942




Accession
Number NTIS ERIC AIAA - NASA JTHER
0101 N69-32639 CR-103€47
0102 N69-18731
0103 N69-33576
0104 N70-24648
0105 A71-10569
0106 N77-71019 A67-36€10
0107 PB-185 672
N70-13523
0108 A70-18583
0109 PB-178 403
N68-33032
0110 N70-22391
0111 AD 715 921
N71-18672
0112 A69-35101
0113
0114 N67-38002
0115 N69-24053
0116 N71-11255
0117 A70-25433
011g COM-71-00076
N71-12181
P 0119
0120
0121
} 0122
0123
0124
| 0125
0126
0127
0128
0129
0130
0134
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Accession
Number NTIS ERIC

0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0leéel
0162
0163
0l64
0165
0166
0167
0168
0169
0170




> e

Ay

Accession

Numb

er

NTIS

ERIC

AIAA

NASA

OTHER

0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189
0190
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
0204

N70-31984

ED 108573

CR-86497




Accession
Number NTIS ERIC ATAA NASA OTHER

0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220
0221
0222
0223
0224
0225
0227
0228
0229
0230
0231
0232
0233
0234 A73-40024 EI-74 0529467
0235
0236
0237
0238
0239
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Accession
Number NTIS ERIC AIAA NASA OTHER

0240

0241

0242

0243

0244

0245

0246

0247

0248

0249

0250

0251 A71-10901
0252

0253 OATS#NO688
0254 EJ-117968
0255 OATS#M9813
0256

0257

0258

0259

0260

0261

0262

0263

0264

0265

0266

0267

0268

0269

0270

0271

0272 ED 114092
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Accession
Number NTIS ERIC AIAA NASA OTHER

0273
0274
0275
0276
0277
0278
0279
0280
0281
0282
0283
0284
0285
0286
0287

0288 AD 783 582, AD 783 583
AD 783 584, AD 783 652
AD 785 587, N75-14928
N75-14929, N75-14931

0289 AD 707 444
0290 N70-36949
0291
0292
0293
0294
0295
0297
0298

| 0299
0300 N71-31784
0301 PB-190 913
0302 PB-190 981 A71-25381

N70-34099

| 0303

0304 COM-73-10316
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Accession
Number

NTIS

AIAA

0305
0306
0307
0308
0309
0310
0311
0312
0313
0314
0315
0316
0317
0318
031¢
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0330
0400
0401
0402
0403
0404
0405
0406
0407

N67~35634

N77-71053

A68-34015
A69-13240
A69-13429
A70-22193
A70-44455
A71-30898
A71--33588

5-13
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Accession

Number NTIS ERIC AIAA NASA OTHER
0408 A67-35634
0409 A68-24442
04190 A68-28932
0411 A68-29401
0412 A68-34777
0413 A68-38108
0414 A68-43434
0415 A68-44980
0416 A69-10474
0417 A69-11660
0418 A69-18038
0419 A69-21272
0420 A69-26053
0421 A69-33777
0422 A69-38370
0423 A69-42510
0424 A69-43154
0425 A70-12566
0426 A70-22227
0427 A70-31150
0428 A70-37471
0429 A70-4C476
0430 A70-41362
0431 A70-42863
0432 A71-15006
0433 A71-1726°9
0434 N69-33577 R71-35215
0435 N66-35656

0436 N66-36329

0438 N68-33188

0439 N69-19870

0440 N69-28102

0441 N69-33576

5-14




Accession
Number NTIS ERIC AIAA
0442 N69-37706
0443 N70-24666
0444 N70-32235
0445 N70-32909
0446 N71-12182
0447 N71-16227
0448 N71-21727 A70-43612
0449 N67-33025
0450 N69-23317
0451 N70-30432 A70-41363
0452 N70-35674
0453 N70-40792 A71-16662
0454 N70-41386
0455 N71-16447
0456 N71-21419
0457 N71-24914
0458
0459
0460
0461
0462
0463
0464
0465
0466
0467
0468
0469
0470
0471
0472
0473
0474
5-15
) . - R




Accession
Number NTIS ERIC AIAA NASA OTHER

0475

0476

0477

0478 ED 135523
0479 AD 858 145
0480

0481

0482

0483

0484

0485

0486

0487

0488

0489

0491

0492

0492

0494

0495

0496

0497 A70-11297
0498

0499

0500

0501

0502

0503

0504

0505

0506

0507

0508 A76-40676 EI-74 0423414

5-16




Accession
Number

NTIS ERIC AIAA

NASA OTHER

0509
0510
0511
0512
0513
0514

051¢%

0516
0517
0518
0519
0520
0521
0522
0523
0524
2525
0526
0527
0528
0529
0530
0531
0532
0533
0534
0535
0536
0537
0538
0539
0540

A76-17904

PB~250 420
N76~71143
N75-33154

AD A 029311
N77-15021

PB-247 303
N76-22252

A76-42357
A75-13721
N75-21437 ED 106009

A75-16094

A75~38032

A75-38033

PB-223 030

ED 142170
A75-25714

5-17
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EI-76 0320820

CR-14269%4

EJ-104727

EJ-134113
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Accession

Number NTIS ERIC AIAA NASA OTHER
[ 0541 N73-11915 CR-120873
N73-11899
0542 COM-75-10676
6543 A75-3803%
t 0544 A77-15131
0545 PB-250 563
N76-33829
| 0546 N75-28279 CR-143814
| 0547 ED 060659 A77-10870
0548 N76-22247 CR-144745
0549 AD A 026888
p N76-33176
0550 A76-22656
0551 A76-10983
0552 AD A 01617
| N76-20190
, 0553 N76-22424
0554 ED 094782
0555 N76-21256
0556 A73-29898 EI-73 0736705
0557 EI-75 0534731
r 9558 COM-72-10651 A72-22315
0559
0560
0561
0562
0563
0564
’ 6555
0566
0567 EJ-133000
0568 A75-19590
0569
0570
0571 PB-254 652 A75-13596
N77-10760
5-18




N
Accession

Number NTIS ERIC _ ATAA NASA OTHER

P 0572 PB-250 420
0573 PB-250 421

N76-30276

0574 EJ-114547

. 0575 ED 118149

) 0576 ED 119719
0577 ED 120845
0578 ED 110031
0579 PB-250 983 ED 119675

| N76-33272
0580 EI-76 0963819
0581 COM-73-50496 A74-10386
0582 A74-26007
0583 A74-39682
¢ 54 A74-40399
0585 A74-44686
0586 A75-11822
0587 A75-28701
0588 EI-76 0642263
0589 A75-47327
0590 A75-17912 EI-76 0320278
055. A76-17903 EI-76 0315392
0592 A76-17902 EI-76 0315391
0593 A76-17908 EI-76 0319468
0594 A76-17910 EI-76 0320823
0595 A76-17909 EI-76 0320804
0596 A76-17906 EI-76 0320822
0597 A76-17905 EI-76 0320821
r 0598 A76-41747 EI-76 1285408
0599 A76-35963
0600 A76-27106 EI-76 0747860
0601 ED 074789
0602 ED 121254
0603 ED 103927
5-19




Accession
Number

L A g DD ik L _ppstn

NTIS ERIC - ATAA

_NASA OTHER

0604
0605

0606
0607
0608
0609
0610
0611
0612
0613
0614
0615
0616
0617
0618
0619
0620
0621
0622
0623
0624
0625
0626
0627
0628
0629
0630
0631
0632
0633
0634
0635
0636

A76-15945

PB-250 881
N76-30430

PB-246 870
PB-246 286
N75-23655
N76-19211
COM~73-10764
A71-18816

N76-19208

A76-25192
A76-27676
A77-10635
A76-44669
A76-30904

ED 122770

ED 115232

ED 108660

ED 114068

ED 114067

ED 115251

ED 124122

ED 115260

ED 115237 A76-22911

COM-75 10731

A73-40024

N76-22246

5-20

CR-144737

74 X 75073
EJ-130005

EI-76 0606471

CR-144746

72 X 1C448
TM-X-65892



Accession

Number NTIS ERIC ATAA NASA OTHER
0637 PB-183 971

N69-11858
0638 N74-29500 CR-139033
0639 N74-29495
0640 N73~-25896
0641 A76-28760
0642 N73-12144
0643 N72-25601
0644 N76-24069
0645 N73-30646 A74-23788
0646 N72-27885
0647 N72~13544 thru N72-13556
0648 AD 864 696
0649 AD 744 098
0650 A75-38036
0651 A75-38031
0652 A75-38030
0653 A74-12191
0654 A75-38028
0655 A75-38026
0656 A75-22530
0657 A75-26723
0658 A73-38593
0659 N72-33866 A73-12846
0660 N72-27649
0661 N72-27648
0662 N71-11616
0663 N71-26621
0664 AD 687 978
0665 COM=-74-10689
0666 COM-74-10691
0667 COM~73-10316

N73-12657
0668 A76-10685
0669 72 X 10548

5-21



Accession
Number NTIS ERIC AIAA NASA OTHER
0670 75 X 10237
0671 70 X 75452
0672 A72-12384 72 X 10021
0673 N71-35770
0674 A76-40678
0675 A75-38034
0676 ED 103006
0677 A75-38040
0678 A76-16886 EI-76 0963810
0679 A76-40675
0680 TT-F-15645
0681 N74-75670
0682 A76-40645
0683 A76-40647
0684 A77-42034
0685
0686 AD A 042146
N77-31124
0687 AD A 041863
0688 ED 114069
0689 ED 114070
0690 AD 140 783 FED 140783
0691 PB-193 717
N70-42362
0692 N72-20959
0693 ED 115229
0694 N76-26634
N76-26631
0695
0696 N68-17924
0697 N69-17057
0698 N73-33326
0699 N72-27174
0700
0701

5=22

-~




Accession
Number

NTIS

ERIC

T M it s g st e

__ATIAA NASA ____OTHER

0702
0703
0704
0705
0706
0707
0708
0709
0710
0711
0712
0713
0714
0715
0716
0717
0718
0719
0720
0721
0722
0723
0724
0725
0726
0727
0728
0729
0730
0731
0732
0733
0734

N76-15338
N69-21096
N69-14797

N77-19287

PB-247 8490

AD A 046509
N78-14026

ED

ED

ED
ED

ED
ED
ED

115248

144571

125594
103007

115201
144572
144570

A75-44623

EJ-144155

TM-X-71023

NIE C 74-0148

NIE C 74-0148
NIE C 74-0148

5-23



Accession

Number NTIS ERIC AIAA NASA OTHER
0735
0736
0737
0738
0739
0740
0741
0742 ED 120847
0743 EJ-153942
0744 ED 118056 A75-38038
0745 EJ-146899
0746 EJ-139571
0747 ED 115246
0748 N77-10117 T™-X-73510
0749
0750 ED 108591
0751 ED 118140
0752 ED 120845
0753 ED 089664
0754 ED 125595
0755 ED 114066
0756 ED 103008
0757 ED 103009
0758 ED 116634
0759 ED 121262
0760 ED 116635
07F1 ED 118141
0762 ED 100406
0763 ED 118084
0764
0765 N77-30155 77 X 70237
0766
0767 PB-267 019
N77-31401

5-24




Accession

Number NTIS ERIC ATAA NASA OTHER
0768 EJ-173264
0769 ED 115227
0770
0771
0772 A77-23304
0773
0774
0775 AD A 041862
0776 AD A 041971 FAA RD 75-173V1
N77-33136
0777 AD A 042325
N78-73103
0778 AD A 041864
0779 A75-42704
0780
0781
0782
0783 EJ-160729
0784 EJ-144155
0785 N78-31141 CR-135416
0786 N78-31142 CR-135416
0787 CR-135416
0788 N78-13107 A78-24886
0789 N78-15326 TM-X-73859
0790 N78-13283 A78-24885
0791 AD A 030661
N78-72614
0792
0793
0794
0795
0796
0797 A78-26820
0798 N78-25306
0799

5-25




Accession
Number NTIS ERIC AIAA NASA OTHER

0800

0801

0802 A78-25866
0803 A77-24929
0804 A76-42364
0805

0806 A76-15946
0807

ogsos A78-36438
0809 N78-22135

0810

0811 AD A 012352
N76-12241

0812 N75-30916 ED 134235
0813 ED 093330
0814 ED 148312
0815 ED 143710
0816 ED 093329
0817 ED 114065

0818 AD A 055621
N78-79558

0819 ED 114064
0820 ED 114127
0821 ED 115238

0822 EI-76 0963819
EJ-1398757

0823 ED 146908

0824 A77-51387
0825 A77-36387
0826

0827

0828

0829

0830

0831




Accession

Number NTIS ERIC AIAA NASA OTHER
0832
0833
0834
0835
0836 OATS#DZ981
0837
0838 A77-39331
0839
0840 A78-32915
0841 A77-28302
0842 A77-49861
0843 A77-49862
0844 A77-49908
0845
0846 EI-76 0319808
0847 PB-293 288
N79-30449
0848 PB-294 405
N79-32459
0849 PR-295 594
N79-33385
0850 N77-17820
0851 N78-32312
0852 PB-245 563 CR-157258
N76-20189
0853 N78-29306
0854 AD A 069583
0855 OATS#BX053
0856 AD A 018955
0857 A77-28303
0858 AD A 022650
0859 N75-22182 TM=-X~71761
0860 A79-53395
0861 AD A 023069




g

Accession

Number NTIS ERIC ATAA NASA OTHER
0862 AD A 019311
0863 N76-12563 TM=-X~-71016
0864 A76-17920
0865 EI-76 0319806
0866 N77-20290
0867 AD 822 348
0868 AD 85% 145
0869 AD 864 696
0870 N76-18722 TM=-X-71069
0871 PBR-282 283
0872 N79-20176
0873 AD A 055760
0874 AD A 063990
0875 N77-21276
0876 AD A 067090
0877
0878 AD A 030803
0879 N79-23999
0880
0881 AD A 053188
0882 AD A 030739 277-30543
0383 A72-38741
0884 N78-15142 EI-76 0319798
0885 A76-17919
0886 A76-17918 EI-76 0316042
0887 AD A 030739 A76-17917 EI-7b 0320282
0888 A76-17916 EI-76 0316041
0889 A76-~17915 EI-76 0316040
0890 A76-17914
0891
0892 N77-21275
0893
0894 N79-12269
0895 PB~-249 588
N76-28730

5-28




Accession

Number NTIS ERIC AIAA NASA OTHER
0896 PB-293 288

N76-31378
0897 N78-23129 CR~156751
0898 N78-16173
0899 N77=-25371
0900 N77-24334
0901 N78-33287

N79-14657
0902 N76-28716
0913 N75-30384
0904 N79-15813
0905 COM-75-10853
0906 N76-23086
0907 TM-X-78031
0908
0909
0910 A77-42293

A77-29713

0911 N78-11272
0912 EJ-175880
0913 EJ-153864
0914 EJ-175879
0915 EJ-125317
0916 N77-24335
0917 AD A 017688

N76-21818
0918 AD A 019603
0919 N77-16199
0920 PB-~289 841
0921 N77-23294
0922 N73-21173 T™-X-65948
0923
0924 ED 108577
0825 AD A 053164

N79-25637
0926 N78-10347

5-29
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Accession

Number NTIS ERIC AIAA NASA OTHER
0927
0928 PB-294 965
0929 ED 108577
0930 ED 108579
0931 A79-53390
0932 PB-295 550

N79-33386
0933 N73-10216 ED 114064 T™™-X-66060
0934 ED 162655
0935 ED 165810
0936 ED 162608
0937 ED 165811
0938 ED 114063
0939 ED 158783
0940 ED 162611
0941 ED 168546
0942 ED 162610
0943 ED 103014
0944 ED 135523
0945 N78-27309 ED 162646
0946 PB-269 669

N78-10373
0947 ED 060659
0948 ED 146898
0949 ED 101732
0950 ED 169904
0951 ED 101733
0952
0953 N78-15334
0954 N78-15335
0955 N78-15336
0956 N78-15337
0957 N78-15338
0958 N78-15339
0959 N78-15340

ey



Accession

Number NTIS ERIC AIAA NASA OTHER
0960 N78-15341
0961 N78-15343
0962 N78-15344
0963 N78-15345
0964 N78-15346 A78-258.5
0965 N78-15347
0966 N78-15348 A78-23856
0967 N78-15350
0968 N78-15349
0969 N78-15354
0970 N78-15352
0971 N78-15351
0972 A79-18720
0973 N75-30916
0974 PB-230 893
N74-29513
0975 N75-30384 EJ-160718
0976 N75-30220
0977 N77-33234
0978
0979 N78-29309
0980 N78-29308
0981 A71-33845
0982 A78-31037
0983 A78-39573
0984 PB-258 447
0985 N78-24403
0986 N76-22249 TM-X-71093
0987
0988 N79-12270
0989 A71-38070
0990 N77-21277
0991 N78-21336 CR-156730
0992 ED 134168

5«31



Accegaion
Number

NTIS

ERIC AIAA NASA

OTHER

0933
0994
0995
0996
0997
0998
0999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009

1010

N73-10.16
N76-253i5

N79-14657

N77-81783

N73-27115

AD A 030026
N77-17123

A78-37321

A79-48326

ED 152250

T™-X~74788

A78-26977

ED 148310

ED 164002

5-32

EJ-106303

EJ-109686

EJ-115816
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