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Preface

The 1993 edition of Broadcasting & Cable Yearbook
reflects the feedback from our users, combined with some
of the innovations introduced in the last edition. The most
immediate and noticeable changes are the title, with a
return to the familiar Yearbook, but retaining our commit-
ment to the inclusion and expansion of cable information,
and the size—two easier-to-handle volumes.

The need for complete and reliable information has be-
come increasingly more important as the broadcasting and
cable industries continue to grow and expand. Broadcast-
Ing & Cable Yearbook 1993 meets that need with a well
organized tabbed format which contains current and timely
information in all areas related to broadcasting and cable.

The 1993 Yearbookcontinues to be organized in eleven
sections to enable easy and almost effortless access to
the wealth of information supplied in this directory. The
main Table of Contents (page iii) has been modified to fit
on one page to provide a quick and easy-to-scan overview,
with detailed Tables of Contents contained in each section.

The section on Law and Reguiation (FCC), Govern-
ment Agencies and Ownership has been returned to its
prime location as Section Ainthe front of Volume 1. Section
B - Radlo and Section C - Television each contain a Call
Letter Index and the marketplace statistics and maps ap-
propriate to each. State running heads are also included
in both sections to enable quick access to the station
information by state.

Coverage in the Cable Section has been greatly ex-
panded to include MSOs and independent owners and their
systems with 1,000 or more subscribers. Feedback on the
organization of the cable information reintroduced in the
1992 edition was very positive. Therefore, we continue to
list the entire organization, that is the MSO or independent
ownerand its cable systems. Accessto large cable systems
and MSOs by location is provided in the Geographical
Index. Cable marketplace statistics are also included in this
section.

Included for the first time is information on new and
expanding broadcasting and cable services: 94 Multichan-
nel Multipoint Distribution Services (MMDS) and 6 Wireless
Cable Companies are included in the Satellites and Other
Services section, 10 Barter Service companies are in-
cluded in Advertising and Marketing Services, and 6
Regional Cable TV News Program Networks have been
added to the Programming Services section.

Many users also responded very positively to the subject
access for both the Producers, Distributors and Other Serv-
ices listing and the Equipment Manufacturers and Distribu-
tors and Technical Services listing. These Subject Indexes
continue to enable a company to be identified by all or most
of their services.

Conferences and trade shows are impertant to the broad-
casting and cable industries where keeping up with new
products, services and new developments is essential. A
new alphabetical listing of 46 trade shows for the radio,
television, and cable industries, in addition to the subject
breakdown, is provided. The information on the trade
shows is largely drawn from the annual directory Trade
Show Week Data Book, also published by R. R. Bowker.

A listing of 444 industry-related books published in the
past five years is also included from the Books In Print
database, in addition to the selection of 274 annotated
titles provided by Professor Christopher H. Sterling.

One of the best means of keeping up with the news and
industry developments is with periodical literature. Two
listings of industry-related periodicals are included—the
first is an annotated selection of 66 domestic and foreign
periodicals compiled by Professor Christopher H. Sterling,
and the second is a listing of 402 U.S. and Canadian
periodicals drawn from the Ulrich’s International Peri-
odicals Directory database.

Videos have become anintegral part of classroom, office
and home, as they provide an excellent means of study
and entertainment. The 90 industry-related videos included
in this edition have been taken from Bowker’s Complete
Video Directory database.

As mentioned earlier, Broadcasting & Cable Yearbook
1993 is provided in two volumes. The Radlo, Television
& Cable Yellow Pages are now contained in Volume 2,
making each volume easierto handle and enables separate
shelf storage and use of the Yellow Pages.

Each edition of Broadcasting & Cable Yearbook is
compiled by mailing questionnaires to all current entrants
and to possible new entrants identified throughout the year.
Entrant questionnaires are mailed from August through
October each year—we urge all entrants to provide up-
dated information throughout the year and to return the
questionnaires by mail or fax even if there are no correc-
tions. The editorial address is Broadcasting & Cable Year-
book, 121 Chanlon Road, New Providence, NJ 07974, Fax:
(908) 771-7704.

In addition to the questionnaires, data collection and
updating are provided by the Broadcasting magazine staff
and other outside sources. The contributions of the outside
sources are an invaluable part of Broadcasting & Cable
Yearbook, and | extend my appreciation to Sherm Brodey,
Arbitron; Broadcast Education Association; Electronic In-
dustries Association; Audrey Spivack, Maureen Peratino
and Sandy Bailey, FCC; Federal Communications Bar As-
sociation; Christopher H. Sterling, George Washington Uni-
versity; David Dole, ISC]J, Inc.; John Kompas, K-B, Ltd.; Elise
Adde, National Cable Television Association; Maria Zim-
man, Nielsen; Robert Emeritz, Pike & Fischer, Inc.; and the
Radio Advertising Bureau.

This 1993 edition of Broadcasting & Cable Yearbook
contains information on 12,982 radio stations, of which
5,385 are AM and 7,597 are FM, 1,930 television stations,
and 492 MSOs and independent owners, who collectively
own 651 large cable systems, that is those with more than
20,000 subscribers. When available, information onsmaller
systems, those with less than 20,000 subscribers, is also
provided. Small system listings appear beneath inde-
pendent owner information or beneath the large systems
listing for MSOs.

Arrangements for classified advertising (professional
cards, tie-ins, station headers, boldface listings, annota-
tions) in Broadcasting & Cable Yearbook is coordinated
by Maria Benish, (908) 771-7764. Display advertising, in-
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cluding tabs, for Broadcasting & Cable Yearbook is co-
ordinated by Larry Oliver, (212) 340-9862.

Mailing lists of radio stations, television stations, and
cable MSO’s and independent owners listed in Broadcast-
Ing & Cable Yearbook are available through Cahners
Direct Marketing Services, Susan Knuth, (800) 323-4958.

A book of this magnitude required the efforts of many
dedicated people working together—and that was duly
accomplished with tremendous spirit and talent. My heart-
felt appreciation to Dean Hollister, Director, Database Plan-
ning, Andrew Grabois, Editorial Director, and Elizabeth
Onaran, Managing Editor, for their untiring efforts and dedi-
cation to producing this edition with the many changes,
enhancements, and new features, and to Kim Willard, Sen-
ior Editor, and Joe Esser, Associate Editor, and the rest of
the Yearbook staff for tackling all the editorial work en-
tailed with this book with fervor and dedication. My thanks
also to Judy Redel, Research Director, Tanya Hurst, Senior
Research Editor, Ruth Ahnert, Associate Research Editor,
and Loretta Kuhn, Assistant Research Editor for their tire-
less work in researching the cable information. My appreciation
also to everyone at Broadcasting magazine—specifically Don
West, Editor, Mark Miller, Managing Editor, and Doris Kelly,
Sales Service Manager—for continuing to be an active
partner in the compilation of this publication. Sincere ap-
preciation also to Peter Simon, Senior Vice President, Da-
tabase Publishing and to all members of the Systems,
Operation, Advertising, Manufacturing and Marketing de-

partments for their roles in the completion of this 1993
edition. Also sincere gratitude to Ward Quaal for his assis-
tance and expertise in reviewing and helping to reorganize
the contents and layout of this '93 edition of Broadcasting
& Cable Yearbook.

Finally, | would like to thank each and every person that
provided their comments on the 1992 directory. The Year-
book is your information tool, and your feedback is essen-
tial. We strongly encourage you to contact us with
suggestions and comments for future editions, as well as
comments on this 1993 edition. 1 hope many of you wili fill
out and return the survey included with this edition.

We trust that you will find this source of information on
the broadcasting and cable industries valuable, accurate,
well-organized and easy to use.

Leigh C. Yuster
Publisher
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User's Guide

Broadeasting & Cable Yearbook has been reor-
ganized into two volumes for easieraccess to the
greatamount of the data compiledinto this direc-
tory. Votume | contains eleven sectlons (A
through K) and Volume II contains the Radio,
Television & Cable Yeilow Pages.

Data may be found through various access
poinlts.aswell as by browsingthrough a particular
section:

Table of Contents on page lii. Provides agen-
oral overview of the entire publication by section.

Table of Contents for each section. The first
page of each section has a detailed table of con-
tents for that section only.

indexes In Sectlon K:
Index to Sections

Index to Radio and Television by State/
Possession/Province

Indexto Advertisers

Note on Abbreviations: Abbreviations are used
throughout this directory to conserve space. All
abbreviations are explained In the List of Abbre-
viations, which can be found in this section.

Nota on Filing Rules: Acronyms and initials ap-
pearfirstin the alphabetical order of mostlistings
inthls book (except the radio & television directo-
ries).

This User's Guide provides generai guidelines
by section and includes speclfic instructions
only when neaded.

VOLUME I
Section A

Law and Regulation,
Government
Agencies
and Ownership

The Table of Contents on the first page provides
an overview of the entire section.

This section Is divided into three paris: 1) Law
& Reguiation, 2) Govemment Agencies, and 3)
Ownership.

Law and Regulation

FCC Executives and Staffincludes a listing of
executives and staff by department; Information
provided includes department phone numbers
and titles. Aiso included s a flowchart of FCC op-
erations.

FCC Rules and Regulations outlines the rules
and regulations as set by the Federal Communi-
cations Commisslon. The first page contains a
brief table of contents as a guide to FCC rules
paragraph headings. This listing is updated and
maintained with the coopsration of Pike & Fischer
Inc., publisher of Pike & Fischer Radfo Regu-
iation and Pike & Fischer's Broadcast Rules
Service.

Cabla Ragulationsis an outline of federal cable
telovision rules, including current regulations and
developments.

User’s Guide

The Industry Standard Coding identification
System (ISCI) is described in this section. The
NAB Television and Radio Codes have been sus-
pended; the description is included here for his-
torical purposes only.

Government Agencies

GovernmentAgencies of Interest to Broadcast-
ing and Cable are listed, those inthe U.S. firstand
then agencles in Canada. Information provided
inciudes address (headquarters and other loca-
tions), phone, personnel and/or committee mem-
bers.

U.S. State Cable Reguiatory Agencies lists the
agencies alphabetically by state, regardiess of
the agency name.

Ownership

Television Ownearship Transfers is a compre-
hensive history oftelevision station transfers from
the inception of authorized commerclal service
through December 1992. Transfers are listed by
state, city, then call ietters.

Note: Information contained here has been ob-
tained from Broadcasting magazine’s regular
columns “For the Record"” and “Changing
Hands.”

1992 Station Sales provides information on
station sales of one million dollars and higher.
The sales transactions are provided in price se-
quence with the highest price first. Information
provided is price, the properties, the seller, and
the buyer. This information is provided by the
Broadcasting magazine staff.

A chart of 39 Years of Stafion Transactions
lists the dollar volume of transactions approved
by the FCC from 1954 to 1992. The figures for
1992 are in bold type. Information included in this
chart is tracked weekly by the Broadcasting
magazine staff.

Group Ownership includes Individuals and
companies with multiple station holdings—those
controlling three ormore radiostations and/ortwo
ormore television stations. The listing isin alpha-
betical sequence by company and inciudes call
letters, city and state of stations owned, and the
name, address, phone and fax of the group.

Note: Notations in the television directory re-
garding group ownership and cross-ownership
are cross-referenced to information listed here.

Newspaper/Magazine Cross-Ownership with
Broadcasting Stations includes companies that
have interests in both broadcasting and newspa-
peror magazine publishing. Minority interests are
indicated where information is available. in many
Instances stations and publications are owned by
the same interests, but operations are entirely
separate. The listing is In alphabetical sequence
by company and includes the company name,
address, phone and fax, the name of each news-
paper and/or magazine with the city and state in
which they are published and the call letters of
each station with the city and state in which they
operate.

Note: Notations in the television directory re-
garding group ownershlp and cross-ownership
are cross-referenced to information listed here.

Broadcasting Stations Associated with News-
paper/Magazine Ownership is a state-by-state
(orprovince) cross-reference listing ofbroadcast-
ing stations and the publishing companies or
newspapers with which the companies outlined
inthe priorlistingare assoclated. The U.S.islisted
first, followed by Canada. Thelistingis by state or
province, then by city, then by call lefters.

Broadcasting & Cable Yearbook 1993
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Section B
Radio

The Table of Contents on the first page provides
an overview of the entire section.

Asample radio statlon listing with a key to all of
the elements containedin an entry is provided on
the second page of this section.

The Directory of Radio Stations in the U.S. and
Canada Is organized by state or province, then
city, then call letters {except when two or more
stations are co-owned; the lead station is listed
first, with the trail station immediately following).
Statlons in the United States are listed first; the
stations in Canada follow.

immediately following the above directory are
Miscellaneous Radio Services: Armed Forces
Radio, Radio Free Europse, U.S. Intemational Ra-
dio, and Voice of America. Each of these listings
contain contact information, personnsl {when
available), and a déscription of the service.

U.S. AM & FM Stations By Cali Letters and Ca-
nadian AM & FM Stations By Cali Letters list
radio stations alphabetically by call letters, fol-
lowedby city {(or province) and state or possession.

Note: Access to radlo stations by call letters is
also avallable throughthe Radio, Television & Ca-
bie Yellow Pageslocated in Volume |1. Radio sta-
tions are listed alphabetically within the Yeliow
Pages.

The following listings have pulled together spe-
cific data from the radio station listings and FCC
sourcesto ald the userin compiling research, etc.
Once a radio station has been identified, refer to
the Directory of Radio Stations in the United
States and Canada for complete information.

Table of FM Allotments contains the channels
(other than noncommerclal, educational chan-
nels 201-220) designated forusein communities
In the United States, Its territories and posses-
slons as of April 1992. The listing is by state, then
by clty, with the channel listed next to the city.

College, Univarsity and School-Owned Radio
Stations is a listing by state, then by city, then by
call letters of college, university and schooi-
owned radio stations in the United States.

U.S. AM Stations by Frequency are listed by
state, then by city, under the frequency heading,
which is listed in ascending, numeric sequence.
Clear stations appear in boldface typs. Refer to
the frequency heading to determine if the station
is on a clear regional or local frequency. For an
explanation of AM station classes, see the Brief
History of Broadcasting and Cable within this
section.

U.S. FM Stations by Frequency are listed by
state, then by city under the frequency and chan-
nal number. Frequencies are listed in ascending
numeric order.

Canadian AM Stations by Frequencyare listed
by province, then by city, under the frequency
heading, which is listed in ascending numetic se-
quence.

Canadian FM Stations by Frequencyare listed
by province, then by city under the frequency
heading, which is listed in ascending numeric se-
quence.

Radio Formats Defined describes program-
ming and the specific radio formats currently in-
ciuded in the Directory of Radio Stations in the
U.S. and Canada. The formats are listed alpha-
betically.

Radio Formats by State and Possession and
Radfo Formats by Province Include the number
of AM and FM stations In each state or province,
with a breakdown of the number of commercial
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and noncommercial stations, followed by a
ranked tally of formats. Note: This tally includes
only those statlons that have provided formatin-
formation.

U.S. andCanada Radlo Programming Formals
is a chart that provides totals for format usage in
the United States and Canada, broken down by
AM/FM and commercial/noncommercial.

Programming on Radlo Stations In the United
States and Canada provides a quick reference to
regular programming formats by radio format, by
state or province, then clty, then by call letters.

Special Programming on Radio Stations in the
United States and Canada provides a quick ref-
erence toforeign-language and other specialized
programming, suchasAgriculture and Farm, Pol-
ish languagse, etc., by radio format, by state or
province, then clty, then by call letters.

Radio Market Statistics

U.S. Radio Markets containsthe Arbitron popu-
lation ranking In alphabetical sequence by radio
market (clty). The two charts that follow, U.S. Ra-
dio Markets: Arbltron Metro Survey Area Rank-
ing,and U.S. Radio Markets: Population Ranking
provide additional information to assistin the use
of U.S. Radio Markats.

The next four charts and tables, Growth of Ra-
dfo Broadcasting Pre-Television 1922-1945,U. 8.
Radio Set Sales 1958-1991, Racord of Radio
Station Growth Sinca Television Began and U.S.
Radlo Audiences, Include explanatory notes re-
garding the data included In the chart, or the or-
ganization of the data.

Section C

Television

The Table of Contents on the first page provides
an overview of the entire section.

Asample television station listing with a key to
all of the elements contained In an entry Is pro-
vided on the second page of this section.

The Directory of Television Stations in the
United States and Canada is organized by state
or province, then city, then call letters (except
when two or more noncommercial stations are
co-owned; the lead station is listed first in the
proper alpha position, with the trall station follow-
ing). Statlons in the United States are listed first;
the stations in Canada follow.

U.S. Television Stations By Call Letters and
Canadian Television By Call Letters lists televi-
slon stations alphabetically by call letters, fol-
lowed by city (or province) and state or
posssssion.

Note: Access totelevisionstationsbycallletters
is also available through the Radlo, Television &
Cabie Yellow Pages, located In Volume Il. Televi-
sion stations are listed alphabetically within the
Yellow Pages.

The following listings pull together spacificdata
from the television station listings and FCC
sourcesto aid the userin compiling research, etc.
Once a television station has been identified, re-
fer to the Diractory of Television Stations in the
United Slates and Canada for complete informa-
tion.

Low Power Televislon Stations are listed by
state, then by city, then by call letters. information
provided Includes date statlon first went on air
{when available), licensee, contactand address.

Spanish-Language Television Stations that
operate within the Unlted States or near the U.S.
border are listed by state, then by market, then by
call letters and clty. Channel numbers are also
provided.

Experimental Television Stations is an alpha-
betical list of stations authorlzed by the FCC as of
January 1993.

U.8. Independent Television Stationsare listed
by state, then city, then call letters.

College, University and School-Owned Televi-
slon Statfonsare listed by state, then city, then call
letters.

U.8. Telavision Stations Broadcasting in Ste-
reoare listed by state, then city, then call letters.

Television Stations by Channel In the United
States and Canada are listed by channel, then by
state, then clty, then call ietters. The frequency Is
included with each U.S. channel.

Televislon Assignments by State contalns the
channels designated for the listed communities
in the United States, Its territories and posses-
sions by state, then city. Channels designated
with an asterisk (*) are assigned for use by non-
commercial educational broadcast statlons only.
A statlon on a channel identified by a plus (+) or
minus (-) mark is requlired to operate with its car-
rier frequencies offset 10 khz above or below, re-
spectively, the nominal carrier frequencies.

Televislon Market Statistics

The Arbitron ADI Market Atlas lists Arbitron’s
209 ADI (Area of Dominant Influence) markets for
1992-1993 alphabetically by city.

The two charts that follow the atlas, Muiti-City
ADI Cross-Reference and Non-ADI Marketspro-
vklie additional information to assist In use ofthe
atlas.

The two charts, Televislon Markets Ranked by
Size and Television Markets by Nieisen Market-
ing Research Territory provide market informa-
tion from two distinct compilation and reporting
methods.

The Top 100 Companies provides company
and revenue data according to the Electronic
Communications Index (ECI).

The next four charts and tabies, How Network
Delivery Varies by Market, U.S. Sales of Televi-
slon Recelvers 1958-1991, Record of Television
Station Growth Since Television Beganand U.S.
Telsvision Audiences, include explanatory notes
regarding the data included in the charts, or the
organization of the data.

Section D

Cable

The Table of Contents on the first page provides
an overview of the entire section.

A sample MSQO/Cable System ilsting with a key
to all of the elements contained In an entry Is
provided on the second page of this section.

The Directory of Multiple Systems Operators
{MS0s), Independent Owners & Cable Systems
in the United States and Canada contains infor-
mation on U.S. or Canadian MSOs and Inde-
pendent owners followed by information on their
individual large cable systems with 20,000 sub-
scribers or more. Information on their smaller ca-
bie systems, those with less than 20,000
subscribers, is included when available. The list-
ings are in alphabetical sequence by MSO.

The Geographical Index to Large Cable Sys-
tems & MSOs in the U.S. and Canada provides
state and city access to the large cable systems,
listed with the individual MSOs.

Broadcasters in Cable Telavision lists compa-
nies and individuals in alphabetical sequence
that have at Ieast partlal ownershlp In radio or TV
stationsand In MSOs (multiple system operators)
orindividual cable systems but are not necessar-
lly MSOs.

Cable Market Statistics

Cable Penetration by Market Is a listing that
contains the number of cable homes and the per-
centage of cable penetration as compiled by A.C.
Nlelsen Company. The Information is listed by
Nielsen's Designated Market Areas (DMAs). The
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next three charts provide an overview of the top
50 DMAsranked by percentage of cable penetra-
tion, cable televislon households and television
households, respectively. The fourth chart pro-
vides an overview of the Bottomn 50 DMA Ranked
by Percentage of Cabie Penetration.

The last chart In this section, Top 50 MSOs,
provides the number of subscribers for the top 50
MSOs covered In the Directory of Muitiple Sys-
tems Operators (MSQOs), Independent Owners &
Cable Systemsin the United States and Canada.

Section E

Satellites and
Other Carriers

The Table of Conientson the first page provides
an overview of the entire section.

Sataliite OQwners and Operalors are listed ai-
phabetically by company name. information pro-
vided Includes address, phone, personnel and a
brief description.

Sataliite Gulde to the Sky, a chart, provides a
broad sateillte perspective of each carrierand its
satellltes currently in space.

Satellite Resale and Common Carriers are
listed alphabetically by company name. informa-
tion provided includes address, phone, person-
nel and a brief description of services.

DirectBroadcast Satellitesare listed alphabeti-
cally by company name. Information provided in-
cludes address, phone, personnel and a brief
description of services.

Teleportsare listed by state (although the state
is not shown), then city, then company name. In-
formation provided includes address, phone,
personnel, ownership and a brief description of
services.

Microwaveservices are iistad alphabetically by
company name. Information provided includes
address, phone, personnel, regional offices and
a brief description of services.

Wirelass Cablecompaniesare listedalphabeti-
cally. Information provided includes address,
phone, personnel and a brief description of serv-
ices.

Muiltipoint Distribution Services or MDS sys-
tems are listed by state, then city, then company
name with address.

Muiltichannel Mullipaint Distribution Services
or MMDS systems are listed by state, then city,
then company name with address.

Section F

Advertising and
Marketing Services

The Table of Contentis on the first page is an
overview of the entire section.

Advertlsing Agencies Handling Major Radio
and Television Accountsis an alphabetical listing
by company. information provided is name, ad-
dress, phone number and executives. Fax num-
ber, address of reglonal or satellite offices, and
additional contacts are supplied as appropriate.

Independent Medla Buying/Planning Services
is an alphabetical listing by company. Information
provided Is name, address, phone number. Fax
number, address of regional or satellite offices,
additlonal contacts, and a brief description of
services are supplied when provided.

Barter Sarvice Companies lists companies al-
phabetically by name. Information includes ad-
dress, phone, personnel and a brief description
of services.
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Radlo, Televislon Station and Cable Repre-
sentatives|s an alphabetical listing by company.
Information provided Is name, address, phone
number. Fax number, address of regional or sat-
ellite offices, and additional contacts are supplied
as appropriate. Representatives in the United
States are listed first, with Canadian repre-
sentatives following.

Pubile Reiations, Publicity and Promotion Serv-
icesis an alphabetical listing by company. Infor-
mation provided is name, address, phone
number. Fax number, address of regional or sat-
ellite offices, additional contacts, and a brief de-
scription of services may also be supplied.

Section G
Programming
Services

This section Is divided into five parts: 1) Produc-
ars, Distributors, Production and Other Services,
an alphabetical compiiation of various services
with subject access, 2) Radio Programming
Services, 3) Telavision Programming Services,
4) Cable Programming Services, and 5) Other
Programming Services.

The first page provides a Table of Contents, an
overview of the entire section,

Producers, Distributors, Production and
Other Services isin two parts: the Subject index
lists the company name under one or more ap-
propriate subjects, and the Alphabetical Index
lists the complete name, address, phone, fax,
personneland a brief description of the company.

When a company name Is not known, search
underan appropriate subjectin the Subject index.
When a company has been identified, tum to the
Alphabetical Index for complete information on
that company.

Radlo Programming Services

Major National Radlo Networksis an alphabeti-
cal listing of the major radio networks, i.e., CBS.
Full contact Information, address, phone, fax,
personnel, and all divisions are supplied. If a net-
workisalso involvedIn TV, thatinformation s also
listed here, as well as under Major National Tele-
vision Networks.

Public Broadcasting - Radio is an alphabetical
listing of public radio organizations and networks.,
Information provided includes address, phone,
executives and directors.

Radio Program Networks Is an alphabetical
listing of the national radio program networks,
more speclalized (as far as programming is con-
cemed) than the major national radio networks.
Information provided Includes address, phone,
executives and a brief description.

Regional Radio Networks is an alphabetical
listing of radio networks serving certain states or
regions. Information provided inciudes address,
phone, executives, and the area served.

Unwired Radio Networksis an alphabetical list-
ing of non-Interconnected networks of radio or TV
stations which can be purchased as a group by
advertisers. Information provided includes ad-
dress, phone and executives.

Canadlan Radio Networks is an alphabetical
listing of radio networks in Canada. information
provided includes address, phone and execu-
tives.

Radlo News Servicesis an alphabetical listing
of audio news services. Information provided in-
cludes address, phone, personnel and a brief de-
scription.

Radlo Format Providersis an alphabetical list-
ing of firms that provide specific music or talk for-
mats to radio stations. Information provided

includes address, phonse, executives, and types
of programming offered.

Television Programming Services

Major Natlonal Television Networksis analpha-
betical listing of the major TV networks, i.e., ABC.
Full contact information, address, phone, fax,
personnel, and all divisions are supplied. If a net-
work is also Invoived In radlo, that Information Is
also listed hers, as well as under Major Natlonal
Radio Networks.

Public Broadcasting - Television is an alpha-
betical listing of the publlc TV organizations and
networks. Informatlon provided includes ad-
dress, phone, executives, and directors.

Television Program Nestworks is an aiphabeti-
cal listing of the natlonal TV program networks,
more specifically targeted thanthe majornational
TV networks. Information provided includes ad-
dress, phone, executives and types of program-
ming offered.

Regional Television Networks is an alphabeti-
callisting of TV networks serving certain statesor
regions. information provided includes address,
phone, executives, and the area served.

Unwired Television Networksis an alphabeti-
cal iisting of non-interconnected networks of TV
or radio stations which can be purchased as a
group by advenrtisers. Information provided in-
cludes address, phone, and executives.

Canadian Televiston Networks|s an alphabeti-
cal listing of TV networks in Canada. Information
provided inciudes address, phone and execu-
tives.

Television News Services Is an alphabetical
listing of video news services. Information pro-
vided includes address, phone, personnel and a
brief description.

Closed Circtilt Televislon s an alphabetical list-
ing of closed circuit TV services. Information pro-
vided includes address, phone, executivesand a
description of the services offered.

Cable Programming Services

Pay Cable Servicesis an alphabetical listing of
premium and pay-per-view cable services, Infor-
mation provided includes address, phone, ex-
ecutives and a brief description of the type of
services provided.

Basic Cable Services is an alphabetical listing
of cable video networks and superstations. Infor-
mation provided includes address, phone, ex-
ecutives and a brief description of the services
offered.

Automatad Cable Channel Programmersis an
alphabetical listing of video alpha-numeric text
services, often with enhanced graphics, that pro-
vide news, weather, sports, business information
and program guide information. Information pro-
vided includes address, phone, contacts, and
type of text available,

Audio Cable Programming Services is an ai-
phabetical listing of audio programming and ca-
ble radio services available for cable channels
not occupied by TV stations or cable networks.
Music formats, religious and intemational pro-
grams, and background music foralpha-numeric
channels are available. Information provided in-
cludes address, phone and type of audio pro-
grams offered.

Regional Cable Televislon News Servicesis an
alphabetical listing of regional cable news serv-
ices. Information includes address, phone, per-
sonnel and a brief description of services.

Cable Sports Sarvicesis an alphabeticallisting
of national and regional cable sports networks.
Information provided includes address, phone,
executives and a description of the type of sports
programming offered.

Canadian Cable Programming Services Is an
alphabetical listing of Canadian cable networks,
pay TV services and specialty services. Informa-
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tion provided includes address, phone and type
of service available.

Other Programming Services

Music Licensing Groups s an alphabetical list-
ing of organizations that provide licenses for the
public performance of musical compositions. In-
formation provided includes address, phone, ex-
ecutives and a brief description.

Videotext Operations Is an alphabetical listing
of organizations that provide news or other text
via a two-way Interactive service that uses either
two-way cable or telephone lines. Information
provided includes address, phone, executives
and a brief description.

Teletext Operationsis an alphabetical listing of
firms or TV stations that transmit news or other
textviaan unused portion of a standard tel evision
signal. Information provided includes address,
phone, personnel and a brief description.

Subcarrier/VBI Servicesis an aiphabetical list-
ing of firms that provide audio programs or video
text or data using portions of FM or TV signals.
information provided Includes address, phone,
executives and services offered.

Section H

Services
and Suppliers

This section is divided into two parts: 1) Techno-
logical Services and 2) Professional Services.

Thé Table of Contants on the first page is an
overview of the entire section.

Technologlcal Services

EquipmentManufacturersandDistributorsand
Technical Services is in two parts: the Subject
Index lists the company name under ons or
more approptiate subjects, and the Alphabetical
Index lists the complete name, address, phone,
fax, personnel and a brief description of the com-
pany.

When a company name Is not known, search
underanappropriate subjectin the Subjectindex.
When a company has been identified, tum to the
Alphabetical Index for complete information on
that company.

Professional Services

Station and Cable Television Brokerslistsin al-
phabstical sequence by company name brokers
or brokerage firms that service the media field
specifically. Information provided includes ad-
dress, phone, fax, personnel and a brief descrip-
tion of services.

Consultantslists individuals or companies that
provide a variety of services to the media field,
i.e,, strategic planning, management, facilities
design, etc. Listings are in alphabetical sequence
by company name and include address, phone,
fax, personnel and a brief description of services.

Station Financing Services lists individuals or
companies that provide avariety of financlalserv-
ices to the communications industries. Listings
are in alphabeticai sequence by company name
and include address, phone, fax, personnel and
a brief description of services.

Research Services is an alphabetical listing of
various tracking, monitoring and research serv-
ices that serve the broadcasting and cableindus-
tries. Information provided includes address,
phone, fax, personnel, regional or satellite of-
fices, and a brief description of the senvices.

Engineering and Technical Consullants is an
alphabetical listing by company or individual; in-
dividuals are listed by the last name. information
provided includes address, phone, fax, person-
nel and a brief description of the sarvices {(when
supplied). An asterisk (*) indicates membership
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in the Association of Federal Communications
Consulting Engineers.

Law Firms Active in Communications Law is
an alphabetical listing of firms or Individuals that
practice before the FCC as reported by radio and
televislon statlons, brokers, consultants and the
attorneys themseives. Informatlon was also
gleaned from the Martindale-Hubbell databass,
Martindale-Hubbell, New Providence, N.J., and
the Federal Communications Bar Assoclation.
Many, but not all, are members of the Federal
Communicatlons Bar Association. Information
provided Inciudes address, phone, fax, attor-
neys. A brief description may also be provided.

Talent Agents and Managers s an alphabeti-
cai listing by company name. Information pro-
vided includes address, phone, fax, personnel,
regional or sateilite offices, and a brief descrip-
tion.

Employment and Executive Search Services
is an alphabetical listing by company name. In-
formation provided includes address, phone, fax,
personnel, regional or satellite offices, and a brief
description.

Section |

Associations,
Events, Education,
Awards

The Table of Contents on the first page provides
an overview of the entire section.

Assoclations

Major National Associations Includes those or-
ganizations with large memberships and a large
roster of departments and personnel. These as-
sociations tend to have strong voices in the
broadcasting and cable Industries. The assocla-
tions are listed alphabetically by thelr full names;
acronyms are provided In parentheses. Informa-
tion provided Includes the headquarters address
and phone, and varlous personnel—officers,
boards, representatives, committees.

National Assoclations Includes all national as-
soclatlons and professional societies. Cross-ref-
erences for the Major Natlonal Assoclations are
Included. Listings are alphabetical by full name.
information provided Includes headquarters ad-
dress, phone and executive personnai.

State Broadcast Assoclations and State Cable
Associations are listed by state (regardiess ofthe
assoclation name). Information provided In-
ciudes headquarters address, phone and execu-
tive personnei.

Union/Labor Groups are listed alphabetically
by the union or labor group’s full name. Informa-
tion provided Includes headquarters address,
phone, executive personnel and regional offices.

Events

Trade Shows Alphabetical Index lsts trade
shows alphabetically by name with a “see refer-
ence” to subject area in Trade Shows By Cate-
gory where the full listing appears.

Trade Shows By Category lists alphabetically
by subject category national and state confer-
ences and trade shows for the communications
industries, Trade shows and conferences are
listed alphabetically by the name of the show

within subject category. Information provided in-
cludes show management contacts and may in-
clude show sponsor, show management statement,
show facts—location & dates of scheduled shows,
estimated number of attendees, profile of exhibl-
tors and profile of attendass.

Education

Schools Specializing in Radlo-TV-Cable in-
cludes only those educational institutions that
specialize in professional ortechnical courses In
broadcasting. The listing Is alphabetical by the
name of the school. Information provided in-
cludes address, phone, personnel, other branch
locations, and a brief description of the type of
training provided or a listing of the courses of-
fored.

Universities and Colleges lists Institutions al-
phabetically by statein three parts: 1) Universities
and Colleges Offering Degrees in Broadcasting,
2) Universities and Colleges Offering Broadcast-
ing Courses, and 3) Two-Year Colleges Offering
Programs In Broadcasting. The name and ad-
dress Is provided. Degrees offered may aiso be
listed.

Addltional Information on educational opportu-
nities in broadcasting, cable and communica-
tlons may be obtained from the Broadcast
Education Assoclation, Washington, D.C.

Awards

Major Broadcasting & Cable Awards Is an al-
phabeticallisting by the nameof the award, which
may or may not Include the sponsoring body.
Note: Abbreviations and acronyms appearfirstin
the alphabetical sequence. |f a sponsor presents
more than one award, each award Is listed sepa-
rately. The awards Included are presented In the
areas of broadcasting, cable, and the media. En-
tries include a description of the award, entrant
deadline dates, and contact information.

Section J

Books, Periodicals,
Videos

The Table of Contents on the first page provides
an overview of the entlre section.

Books Is divided into two parts:

Books on Broadcasting, Cable and Mass Me-
dla, An Annotated Bibliography was complied by
Christopher H. Sterling. The bibliography anno-
tates a selection of the most useful recent books
listed by author, or title when no author Is avall-
able. Information provided Includes title, author,
number of pages, price, name of publisher and a
brief description.

Books on Broadcasting and Cable Is a alpha-
betical listing by titie of books on broadcasting,
cable, satellltes, and mass media published
largely between 1988 and 1992 from the Books
in Print data base, published by R.R. Bowker,
New Providence, N.J. Information provided in-
cludes title, author, number of pages, publication
date, price, binding, ISBN, and publisher name
with city and stats.

Perlodicals is dividad into two parts:
Periodicals on Broadcasting, Cable and Mass
Media, An Annotated Bibilography, was compiled
by Christopher H. Sterling. The bibliography an-
notates a selection of important periodlicals is-
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sued domestically and abroad, listed by title. In-
formation provided includes, title, frequency,
publisher name and address, and a brief de-
scription.

Periodicals on Broadcasting and Cabie Is an
alphabetical ilsting by title of periodicals on
broadcasting, cable, satellites, and mass media
published In the U.S. and Canada, from the Ul
fich’s Intarnational Periodlcals Directory data
base, published by R.R. Bowker, New Provi-
dence, N.J. Information provided includes title,
frequency (codes are explained In the List of Ab-
breviations), price, year first started, ISSN, pub-
lisher name, address and phone, format, and a
brief description.

Videos on Broadcastingand Cableisanaipha-
betlcal listing by title of videcs on broadcasting,
cable, satellites, and mass media produced In the
U.S. from Bowker’s Complete Home Video Di-
rectory data base (available on CD-ROM as
Variety’s Video Directory Plus), published by
R.R. Bowker, New Providence, N.J. Information
provided includes title, year produced, length,
narrator(s), host(s) and/or featured person(s), a
brlef description, and producer name and ad-
dress. Audlence istargely adult.

Section K

Indexes

The Index to Sections provides keyword ac-
cess to the listings, indexes and information in-
cluded In this directory.

The Index to Radio and Television by
State/Possession/Province is a one-page quick
reference to the first page of each state, posses-
sion or province for both the radio and television
directories.

The Index o Advertisersis an alphabetical list-
Ing of each display and classified advertiser and
includes the page number where the ad can be
found.

VOLUME II

Radio, Television &
Cable Yellow Pages

The Radio, Television & Cable Yellow Pages
Hsts each radlo and TV station, cable MSO, large
cable system, and all the personnel included in
each of these diractorias. There are two types of
Yailow Pagelistings: a station or company listing,
and a personal listing. The station or company
listings include the statlon call letters or company
name, city and state, phone number, and section
letter reference to Volume | (where the full entry
Is listed). The personal listings include the per-
son's name (last name first), the station or com-
pany name, city and state, phone number, and
section letter reference to Volume | (where the full
entry Is listed).

Note: If a person |s connected with two or more
stations or systems, that person will have two or
more (multiple) listings. Multiple listings and
same names {i.e., John Smith) will appear in or-
der by state, then city.



Glossary of Terms

Glossary of Terms Used in Broadcasting & Cable Yearbook

AM—Amplitude modulation. Also referring to audio
senvice broadcast over 535 khz-1705 khz.

Analog—A continuous electrical signal Ihat carries in-
formation in the form of variable physical values, such
as amplitude or frequency modulation.

Basic cable service—Package of programming on ca-
ble systems eligible for regulation by local franchising
authorities under 1992 Cable Act, including all local
broadcast signals and PEG (public, educational and
govemment) access channals.

Cable television—System that transmits original pro-
gramming, and programming of broadcast television
sla_t)ions, to consumers over wired network (see page
XVii).

CC—Closed captioning. Method of transmitting textual
information over television channel's vertical bianking
interval; transmissions are deciphered with decoders;
decoded transmissions appear as text superimposed
over television image.

CED—Capacitance electronic disk (RCA videodisk).

Clear channel—AM radio station allowed to dominate
its frequency with up to 50 kw of power; their signals are
ger;‘erally protected for distance of up to 750 miles at
night.

Closed circuit—The method of transmission of pro-
grams or other material that limits its target audience
to a specific group rather than the general public.

Coaxlal cable—Cable with several common axis lines
under protective sheath used for television signal trans-
missions.

Common carrier—Telecommunication company that
provides communications transmission services to
the public.

DAB—Digital audio broadcasting. Modulations for
sending digital rather than analog audic signals by
either terrestrial or satellite transmitter with audio re-
sponse up to compact disc quality (20 khz).

DBS—Direct broadcast satellite. High powered satellite
authorized to broadcast direct to homes (see page xviii).

Digital—A discontinuous electrical signal that carries
information in binary fashion. Data is represented
by a specific sequence of off-on electrical pulses.

Directicnal antenna—aAn antenna that directs most of
its signal strength in a specific direction rather than at
equal strength in all directions. Used chiefly in AM radio
operation.

Downlink—Earth station used to receive signals from
satellites.

Earth station—Equipment used for transmitting or re-
celving satellite communications.

EDTVY—Enhanced-definition television, Proposed inter-
mediate systems for evolution to full HDTV, usually in-
cfuding slightly improved resolution and sound, with a
wider (16:9) aspect ratio.

Effective competition—Market status under which
cable TV systems are exempt from regulation of basic
tier rates by local franchising authorities, as definedin
1992 Cable Act. To claim effective competition, a ca-
ble system must compete with at least one other mul-
tichannel provider that is available to at least 50% of
an area's households and is subscribed 10 by more than
15% of the households.

EFT—Electronic funds transfer.
EM—Electronic mail (commonly referred to as E-mail).

Encryption—System for scrambling signals to prevent
unauthorized reception.

ENG—Electronic news gathering.

ETV—Educational television.

Fiber optic cable—Wires made of glass fiber used to
transmit video, audio, voice or data providing vastly
wider bandwidth than standard coaxial cable.

Field—Half of the video information in the frame of a
video picture. The NTSC system displays 59.94 fields
per second.

FM—Frequency modulation. Also referring to audio
service broadcast over 88 mhz-108 mhz.

Footprint—Area on earth within which a satellite’s sig-
nal can be received.

Frame—A full video picture. The NTSC system displays
29.97 525-line frames per second.

Frequency—The number of cycles a signal is transmit-
ted per second, measured in hertz.

Geostationary orbit—Orhit 22,300 miles above earth’s
equalor where satellites circle earth at same rate earth
rotates.

ghz—Gigahertz. One billion hertz (cycles) per second.
HDTV—High-definition television (see page xviii).

Headend—Facility in cable system from which all sig-
nals originate. (Local and distant television stations, and
satellite programming, are picked up and amplified for
retransmission through system.)

Hertz—Ameasurement of frequency. One cyclepersec-
ond equals one hertz (hz).

HUT—Houssholds using television.

Independent television—Television stations that are
not affiliated with networks and that do not use the net-
works as a primary source of their programming.

Information services—Broad term used to describe
full range of audio, video and data transmission serv-
ices that can be transmitted over the air or by cable.

Interlaced scanning—Television transmission tech-
nique in which each frame is divided into two fields.
NTSC system interleaves odd-numbered lines with
even-numbered lines at a transmission rate of 59.94
fields per second.

ITFS—Instructional Television Fixed Service (see page
xviii).
khz—Kilohertz. One thousand hertz (cycles) per sec-
ond.

LED—Light emitting diode. Type of semiconductor that
lights up when activated by voltage.

LO—Local origination channel.

LPTV—Low-power television (see page xvit).
Lv—LaserVision (optical videodisk).
MDS—Multipoint distribution service (See page xviii).

mhz—Megahertz. One million hertz (cycles) per sec-
ond.

Microwave—Frequencies above 1,000 mhz.
MSO—Muttiple cable systems operator.

Must carry—Legal requirement that cable operators
carry local broadcast signals. Cable systems with 12 or
fewer channels must carry at least three broadcast sig-
nals; systems with 12 or more channels mustcarry upto
one-third of their capacity; systems with 300 or fewer
subscribers are exempt. The 1992 Cable Act requires
broadcast station to waive must-carry rights ifit chooses
to negofiate retransmission compensation (see “Re-
transmission consent”).

NTSC—National Television System Committee. Com-
mittee that recommended current American standard
color television.

PCM—Pulse code modulation. Conversion of voice sig-
nals into digital code.

PCS—Personal Communications Service. New digital
wireless telephone technology, with smaller andless ex-
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pensive outdoorcells and consumertelephone setsthan
current cellular service. Cable television operators are
amongtheentreprenuers for PCS. Alse called PCN (Per-
sonal Communications Network).

PPV—Pay-per-view.

Program access—Prohibition on exclusive program-
ming contracts between cable operators and program
services controlled by cable operators, designed to give
altemative multichannel distributors (such as wireless
cable and DBS) the opportunity to bid for established
cable services (such as CNN or Nickelodeon). The rule
expires in 2002.

Progressive scanning—TV system where video
frames are transmitted sequentially, unlike interlaced
scanning in which frames are divided into two fields.

PSA—Public service announcment.
PTV—Public television.

Public radio—Radio stations and networks thatare op-
erated on a noncommercial basis.

Public television—Television stations and networks
that operate as noncommercial ventures.

RCC—Radio common carrier. Common carriers whose
major businesses include radio paging and mobile tele-
phone services.

Retransmission consent—Local TV broadcasters’
right to negotiate a carriage fee with local cable opera-
tors, as provided in 1992 Cable Act.

SCA—Subsidiary communications authorizations.
Authorizations granted to FM broadcasters for using
subcarriers on their channels for other communications
services.

Shortwave—Transmissions on frequencies of 6-25
mhz.

SHF—Super high frequency.

Signal-to-noise ratio—The ratic between the strength
of an alectronically produced signal to interfering noises
in the same bandwidth.

Sn'n"l)\TV—SaleIIite master antennateievision (see page
Xvili).
STV—Subscription television (see page xviii).

Superstation—Local television station whose signal is
retransmitted via satellite to cable systems beyond
reach of over-the-air signal.

Tarliff—Common carrier's statement describing serv-
ices it offers and rates it charges.

Teletext—A one-way electronic publishing service that
can be transmitted over the vertical blanking interval of
a standard television signal or the full channet of a tele-
vision station or cable television system. The major use
today is for closed-captioning.

Translator—Broadcast station that rebroadcasts sig-
nals of other stations without originating its own pro-
gramming.

Transponder—Satellite transmitter/receiver that picks
up signals transmitted from earth, translates them into
new frequencies and amplifies them before retransmit-
ting them back to ground.

UHF—Uitra high frequency band {300 mhz-3,000 mhz),
which includes TV channals 14-83.

Uplink—Earth station used for transmitting to satellite.
VCR—Videocassette recorder.

VHF—Vel
include

high frequencies (30 mhz-300 mhz), which
channels 2-13 and FM radio.

Videotext—Two-way interactive service that uses
eithertwo-way cable ortelephone linesto connectacen-
tral computer to a television screen.

VTR—Videotape recorder.
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B 000000000 000aD0000aa s «+ .. NONcommercial
- annual
A&E............... .l Arts & Entertainment
(14:*] a6 nAaB6R000060000006006906 0050000000 acting
ADL.................. Area of Dominant Influence
admin ... e administrative
{1+ AN 000000 0666600008000050006000 advertising
affil. ... affiliate
-1 affairs
AFRTS. .........covviiin Armed Forces Radio
and TV Service

alt. ... e alternate
APR...........ovvvvinns American Public Radio
(111465608 6000608000888 600050880808800085 antenna
AOR. ... coviiiiiinnn. album-oriented rock
AP ... e Associated Press
BBBN. .. ..t association
BABBOC. . .o vev vttt associate
B88L ... ... e e assistant
ARY. . e e attomey
T aural
BUX. o it e et e e auxiliary
Best ... .o e broadcast
L7 1{*]Anaan0RR08A0000 006008800000 broadcasting
bestr ... .. broadcaster
b, e board
BET.............. Black Entertainment Television
blem ... ... every two months
bKrev .........ovvviniinniiinnn, book reviews
bldg.. ... building
[{-]76naaG00000000060005000000 0600 ... . borough
btfl ... beautiful
bUS. . .. e business
CSPAN................0 Cabie Satsllite Public
Affairs Network

CATV.............. community antenna television
CBC............... Canadian Broadcasting Comp.
CBN............. Christian Broadcasting Network
CEO........cooviiii. . chief executive officer
- 3 channel
CH. i e critical hours
chg. ... charge
CHR..................... contemporary hit radio
Chmn ... i i i chaiman
Circ. ... circulation
(-2 33| T PP commercial
coptemp . ........ .. .eli e contemporary
(+{0, 0] 5866665 0000006060 chief operating officer
COOMd. ..t ivve it iiiia i coordinator
L] - construction permit
CRTC................ Canadian Radio-television
and Telecommunications Commission

C&W ... ...l country & western
8 S B BBG 065000860 000000600500056600000006 day
L daily
(8 a0 B 60060020000 8050800 0 directional antenna
dancerev ...........co.oian.. dance reviews
DBS.........o...oin direct broadcast satellite
[ - development
dir . director
- PN diverse
dups ... e duplicates
Edyedit ............................... editor
Eds ... e editors
EdBd....................a.l. Editorial Board
educ. ... educationat
L | engineer
-1, 1+ 1« engineering
EPG..........coovviin Etectronic Program Guide

ERP. . ... effective radiated power
ESPN .................. Entertainment & Sports
Programming Network

ETV, ... educational television
BXBC © oo v e e e e executive
FCC........ Federal Communications Commission
fllmrav. . ... ... film reviews
fortn ........ ..o fortnightly
O French
-+ ground
(- 11560000000 000000000000000803000000 general
GOF .. e e Germman
GOV, ... e govemment
HAAT ....... i height above
average terrain

HBO ......... oo, Home Box Cffice
horiz...............0ou horizontal polarization
hatrs. ... headquarters
Ind. ... e independent
Info.......... . information
instal. ......................... .. installation
ISBN......... Intemational Standard Book Number
ISSN........ Intemational Standard Serial Number
Mus .. ..o illustrations
(7= 0600006000 0886000000000 060 600 iregular
A ltalian
KhZ .. i e s kilohertz
KWL i e e kilowatts
I0C. .. local
[\ /560600 00000000000a6000 low power television
LS. local sunset
Istng . ........0 i e listening
W . long wave
12 TS meters
MBS ............... Mutual Broadcasting System
MDS .............. Multipoint Distribution Service
[l B roaonoencanaaanna0666 merchandising
121~ N manufacturing
MAAG ..o e managing
147 manager
mgmt ... management
MRZ. s megahertz
1 658060680006000060 8000000 080660000084 miles
mitg ... marketing
MMDS................... Multichannel Multipoint
Distribution Service

(i Ho 0000 R00o6 0000 R000000 000000 00eEa00 month
MO, . e e s modification
MOR............ccoiiiiinns middle of the road
MSO.................. multiple system operator
MY . s e e e, monthly
MTV. . e Music Television
13V music
musierev ...................... music reviews
MW et nnnnnes medium wave
L |5666550 0600000600 6508 00500356830 50005 night
(1) 000 0006080050608500000000089300 not available
NAB ........ National Association of Broadcasters
natl ... e national
W 8688000000 000000800008000000000000 network
AWSPE........0vvvuss N newspaper
off . officer
(/"] J800 08 800008800000688008000000 operations
Lo 3 T owner
-1 5000 000000080800 0080008600000 340 personnel
playrev ........... play reviews (theatre reviews)
[ ]h o8t n0aaaa0000080000080000000000600 Palish
POP - ottt e population
PR. ... e public relations
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Pres . ... ... e president
prod. ..ot production, producer
PPOG . e e program
Progmg ... ive e programming
Progsv.. ... ot progressive
PrOM . i e promotion
PSA ...........ccvviiienn, presunrise authority,
public service announcement

PINr e partner
pubaffrs ................. 0.0 public affairs
publ........ .. publicity
< quarterly
QUAd, .o e s quadraphonic
recordrev..........o..oneaiiin record reviews
[ o noa0086000600060a080600000600006 relations
({4 B OBBARG G B aaE AR A naden06a6aaBBREEE00 religion
-7 - 2N representative
RFE . ........ ... oot Radio Free Europe
L T N region
[ [ B AEEa a6 ana R 0o nARaaARdbaBaEEs regional
RL ... Radio Liberty
rsch.......... oo research
BB . e e twice annually
() 00cona009 608080680 00050 0000 twice monthly
B W it twice weekly
BB . .ttt secretary
F- T« 2 separate
{88600 060040008004600000000000000800 shares
SH ... specified hours
SIN............... Spanish International Network
8I8 ... sales
SMATV. ......... ... satellite master
antenna television

£+ TR Spanish
BPOC . ... e special
- senior
ST e shares time
8t ... e station
(1] 556600 0000000800000006800000805 subscriber
supt........ ... e superntendent
(2 a 6000808800 8000008000090680 supervisor
BVCS . v vt e services
BW. . e e short wave
{5550 00060000000000000060000900600008 terrain
tech ... ... e technical
telerev .............. .00t television reviews
IM e three times a month
Y three times a year
TNN ... The Nashville Network
traf ... traffic
trans. . . ... . translators
treas. ... ..o s treasurer
L4/« 7 township
TWX. ... Teletypewriter Exchange
U e unlimited
UHF ...t ultra high frequency
[ [:{|665560a0000000 00805 United Press International
L | variety
vert. ... ... vertical polarization
VHF ... very high frequency
videorev ...................... video reviews
VIS e visual
VOA . ... Voice of America
L TP vice president
0000000000000 0000000000009000000B80500 watts
WKIY e e e weekly
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Brief History of Broadcasting and Cable

An overview of the evolution and development of radio, TV, cable, satellite and other mass communication media.
Compiled by the Broadecasting magazine news staff,

One of the most dramatic developments of 20th-century
technology has been the use of radio waves—electro-
magnetic radiations traveling at the speed of light—for
communication. Radio communication designed for re-
ceptionby the public at large is known as “broadcasting.”
Radio waves of different frequencies (number of cycles
per second) can be “tuned.” Hence, signals from many
sourcescan be received on aradio set withoutinterfering
with each other.

In everyday language, the term “radic” refers to aural
(sound)broadcasting, which is recaived from amplitude-
modulated (AM) or frequency-modulated (FM) stations.
“Television,” ancther form of radio, is received from sta-
tions making both visual and aural fransmissions, AM
radio, sometimes called standard broadcasting, was the
earliestbroadcast service and operateson relatively low
“medium®frequencies. FMand TV are newerandoccupy
considerably higher frequency bands.

Radio communication was bom of many minds and
developments. In the 1860s, a Scottish physiclst, James
Clerk Maxwell, predicted the existence of radio waves.
Heinrich Rudolph Hertz, a German physicist, later dem-
onstrated that rapid variations of electric current can be
projected into space in the form of waves similartothose
of light and heat. {His contributions have been honored
intemationally by the adoption of Hertz asa synonym for
cycles per second.) In 1885, an Italian engineer,
Guglieimo Marconi, transmitted radio signals for a short
distance, and at the tum of the century, conducted suc-
cessful transatlantic tests.

The first practical application of radio was for ship-to-
ship and ship-to-shore telegraphic communication. Ma-
rine disasters early demonstrated the speed and
effectiveness of radiotelegraphy for saving life and prop-
orty at sea.

This new communication medium was first known as
"wireless.” American use of the term “radio” is traced to
about 1912 when the Navy, feeling that "wireless” was
too inclusive, adopted the word "radiotelegraph.” The
useof theword “broadcast” (ori'ginallyawayto sow sesd)
stems from early U.S. naval references to “broadcast” of
orderstothefleet. Nowitis usedtodescribe radioservice
to the public.

The origin of the first voice broadcast is a subject for
debate. Claims to that distinction range from “Hetlo,
Rainey,” said to have been transmitted by Nathan B.
Stubblefieid to a neighbor, Rainey T. Wells, in a demon-
stration near Murray, Ky., in 1892, to an impromptu pro-
gram from Brant Rock, Mass., by Reginald A. Fessenden
in 1806, which was picked up by nearby ships.

There were other early experimental audio transmis-
sions, Lee De Forest put singer Enrico Caruso on the air
in 1910, and there were transatiantic voice tests by the
Bell Telephene Co. in Adington, Va., i 1915, But it was
got until after World War | that regular broadcasting

egan.

The identity of the “first” broadcasting station alsois a
matterof conflicting claims. This is due largely tothe fact
that some pioneer AM broadcast stations developed
from experimental operations. Although KDKA Pitts-
burgh did not receive a regularbroadcasting license until
Nov. 7, 1921, it fumished programs under a different
authorization before that date. Records of the Depart-
ment of Commerca, which then supervised radio, indi-
cate thatthe firststationto receive a regularbroadcasting
license was WBZ, Springfield, Mass., on Sept. 15, 1921.
(WBZ is now assigned to Boston.)

There was experimental network operation over tele-
phone lines as early as 1822, In that year, WJZ (now
WABC) New York and WGY Schenectady, N.Y., broad-
castthe World Series. Eariy in 1923, WEAF (now WNBC)
New York and WNAC Boston picked up a football game
from Chicago. Later that same year, WEAF and WGY
were connected with KDKA Pittsburgh and KYW Chi-
cago {now Philadelphia) to carry talks made at a dinner
inNew York. President Coolidge’s messageto Congress
was broadeast by six stationsin 1823,

In 1926, the National Broadcasting Co., a subsidiary
of the Radio Corporation of America, started the first
regular network with 24 stations. For its first coast-to-
coast hookup, in 1927, it broadcast a football game. In
thatsame year, the Columbia Broadcasting System, first

called the Columbia Phonograph Broadcasting System,
was organized.

For some years NBC operated two networks, the Red
and the Blue, but when the FCC adopted chain-broad-
casting rules in the early 1940s, one organization was
prohibited from operating two networksserving the same
area at the same time. RCA sold the Blue Network to
Edward J. Noble in 1943. It ultimately becamethe Ameri-
can Broadcasting Co. (In 1968, ABC itself was given a
limited exception to the dual-network rule in order to op-
erat)e four radio networks, each providing a specific serv-
ica.

FM and TV broadcasting emerged from their experi-
mental stage just before U.S. entry into World War Il
Wartime restrictions retarded expansion of radio facili-
ties, although the emergency produced new techniques
and apparati that are in use today. In the decades follow-
ing the war, broadcasting expanded domestically, and
the development of communication satellites has
opened new possibilities for intemational relay.

Regulation of Broadcasting

The Wireless Ship Act of 1910 applied to use of radio by
ships, but the Radio Act of 1912 was the first domestic
law for general control of radio. It made the Secretary of
Commerce and Labor (then a single department) re-
sponsible for licensing radio stations and operators.

Eary broadcasting was experimental and, therefore,
noncommercial. In 1919, radiotelephone experiments
were enabled to operate as "limited commercial sta-
tions.” In 1922, the wavelength of 360 meters (approxi-
mately 830 khz) was assigned for the transmission of
‘important news items, entertainment, lectures, ser-
mons and similar matter.”

Recommendations of the first National Radic Confer-
ence in 1922 resulted in further regulations by the Sec-
retary of Commerce. Anew type of AM broadcast station
came into being, with minimum power of 500 watts and
maximum of 1,000 watts (1 kilowatt). Two frequencies
(750 and 833 khz) were assigned for program transmis-
sion.

8o rapid was the development of AM broadcasting
that, upon recommendation of subsequent National Ra-
dio Conferances in 1923 and 1924, the Department of
Commerce allocated 550 to 1,500 khz for standard
broadcast and authorized operating power up to 5,000
watts (5 kilowatts).

Increasing numbers of AM stations caused so much
interference that, in 1925, a fourth National Radio Con-
ference asked for a limitation on broadcast time and
power. The Secretary of Commerce was unable to deal
with the situation because court decisions held that the
Radio Act of 1812 did not give him this authority. As a
result, many broadcasters changed their frequencies
and increased their power and operating time at will,
regardless ofthe effect on other stations, producingbed-
lam on the air.

In 1926, President Coolidge urged Congress to rem-
$g¥ 7m::ltters. The result was the Dill-White Radio Act of

Federal Radlo Commisslon—The Radio Actof 1927
created a five-member Federal Radio Commission to
issue station licenses, allocate frequency bands to vari-
ous services, assign specific frequencies to individual
stations and control station power. The same act dele-
gated to the Secretary of Commerce authority to inspect
radio stations, 10 examine and license radio operators
and to assign radio call signs.

Much of the early effort of the Federal Radic Commis-
sion was required to straighten out the confusion in the
broadcast band. It was impossible to accommodate the
732 broadcast stations then operating. New regulations
caused about 150 of them to surrender their licenses.

Communications Act of 1934—At the request of
Prasident Roosevelt, the Secretary of Commerce in
1933 appointedaninterdepartmental committee to study
electronic communications. The committee recom-
mendedthat Congress establish a single agency to regu-
late all interstate and foreign communicationby wire and
radio,including telegraph, telephoneandbroadeast. The
Communications Act of 1934 created the Federal Com-
munications Commission for this unified regulation. This
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is the statute under which the FCC operates and which
it enforces. Several of its provisions were taken from the
eariier Radio Act.

Federal Communications Commission—The FCC
began cperating on July 11, 1934, as an independent
federal agency headed by seven commissioners, who
are appointed by the President with the advice and con-
sent ofthe Senate. Under legislation passedin 1982, the
FCC was cut back to five commissioners in June 1983.

FCC Broadcast Regulation—One of the FCC's ma-
jor activities is the regulation of broadcasting. This has
three phases.

The first is the allocation of space in the radio fre-
quency spectrum to the broadcast services and to many
nenbroadcast services which also must be accommo-
dated. Inview of the tremendously increased use of radio
technology in recent decades, the compating demands
forfrequenciesare among the commission's most press-
ing problems. Fortunately, as technology has advanced,
frequencies higher and higher in the spectrum have be-
come usable. Apart from the frequencies used forbroad-
casting, frequencies in otherportions of the spectrumare
allocated for “broadcast auxiliary” use by remote pickup
and other transmitters auxiliarg to main broadcast sta-
tions (see Auxiliary Broadcast Setvices).

The second phase of regulation is the assi?nment of
stations in each service within the allocated frequency
bands, with specific location, frequency and power. The
chief consideration, although by no means the only one,
is to avoid interference with other stations on the same
channei (frequency)} or channels adjacent in the spec-
trum. If an application is granted, the applicant fora new
station or for changed facilities receives a construction
permit. Later, when the station is builtand itis capable of
operating as proposed, a license to operate is issued.

The third phase is regulation of existing stations: in-
spection to see that stations are operating in accordance
with FCC rules and technical provisions of their authori-
zations, modifying the authorizations when necessary,
assigning station callletters, licensing transmitter opera-
tors, processing requeststo assign the station license to
another party or transfer control of the licensee corpora-
tion and processing applications for renewal of license.
At renewal time, the commission reviews the station's
record to see if it is operating in the public interest.

Although educational and other noncommercial sta-
tions share the airwaves, the American broadcasting
system forthe most part is a commercial system. In this
respect it is supported by revenues from those who ad-
vertise goods or services to the audience. Advertising
messages are presented as commercial “spot an-
nouncements” before, during and after programs, or as
a part of “sponsored” programs.

Broadcast stations are licensed 1o serve the public
interest, convenience and necessity. By law, each li-
cense must contain a statement that the licensee does
not have any right to operate the station or use the fre-
quency beyond the term of license. The maximum temm
oflicense fora radio stationis sevenyears; the maximum
term of license for a television station is five years.

Under requirements of the Communications Act, ap-
plicants mustbe legally, technically and financially quali-
fied, and they must show that their proposed operation
would be in the public interest. They must be citizens of
the United States. Corporations with allen officers or di-
rectors or with more than one-fifth of the capital stock
controlled by foreign interests may not be licensed.

Penalties for violation of FCC rules by broadcast sta-
tions, depending upon the degree of seriousness, range
from reprimands, fines and short-term probationary li-
censestodenial oflicense renewal, or even license revo-
cation. Cease-and-desist orders may alsobe issued.

In 1865,the commission provided forpublicinspection
of certain records of broadcast stations in the communi-
ties they serve. These are mainly duplicate copies of
records in the public files of the commission in Washing-
ton, and include licensas, records of ownership, applica-
tions to the FCC and related material, network affiliation
contracts and employment reports.

The commission is forbidden by law from censoring
programs. The Gommunications Act, Section 326,
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states: "Nothing in this Act shall be understood or con-
strued to give the commission the power of censorship
over the radio communications of signals transmitted by
any radio station, and no regulation or condition shallbe
promulgated or fixed by the commission which shallin-
terfere with the right of free speech by means of radio
communication.” Despite the prohibition, the federal
government has promulgated limited rules and laws
regulating content of broadcast stations.

Fairness Doctrine—In a highly controversial move,
the FCC voted in August 1987 to eliminate the faimess
doctrine, which required broadcast stations to airissues
of public importance and to present all sides of the is-
sues. While most broadcasters cheered the action as
onethat elevated their First Amendment standing, many
members of Congress called for resurrection of doctrine
in federal law.

Only the general faimess doctrine was repealed. The
fairness corollaries—the personal atiack rule and the
political editorializing rule—are sfill on the books. Broad-
cast organizations have pstitioned for their delstion, but
thus far the FCC has failed to act.

The doctrine stems from a policy on editorializing an-
nounced in 1949, and supported by a 1959 amendment
tothe Communications Act. It obligates broadcasters “to
afford reasonable opportunity for the discussion of con-
flicting views of publicimportance.” In 1967, thecommis-
sion adopted specific rules requiring stations to notify
persons when personal attacks were made on them in
discussion of controversial public issues {with certain
exceptions such as newscasts). The same requirement
was also appliedto station editorials endorsingoroppos-
ing a political candidate. These rules wera upheld by the
Supreme Court in 1969.

Sectlon 315—Section 315 of the Communications
Act provides: {a} “If any licensee shall permitanyperson
who is a legally qualified candidate for any public office
to use a broadcasting station, he shall afford equal op-
portunities to all other such candidates for that office in
the use of such broadcasting station; provided that such
licensee shall have no power of censorship overthe ma-
terial broadcast under the provisions of this section. No
obligation is hereby imposed upon any licensee to allow
the use of its station by any such candidate ... (£) The
charges made for the use of any broadcast station for
any of the purposes set forth in this section shall not
exceed the charges made for comparable use of such
station for other purposes ..." In 1959, the act was
amended to exempt from the equal-time requirement
appearances by candidates on newscasts, news inter-
views and other news coverage.

A problem in connection with this statute is that it re-
quires a station presenting one candidate to afford equal
opportunities to “all” other legally qualified candidates for
the same office, including, often, some who have no
chance of prevailing in the election. In 1960, Congress
suspendedthis requirementfor the presidential election,
thus making possible the broadcast debates between
the Democratic and Republican candidates without sta-
tions having to give equal time to the numerous other
presidential candidates representing small parties. A
similar provision on a pemmanent basis is contained in
legistation passed by Congress in September 1970.

Advertising—Congress passed a law late in 1990
that limits the amount of advertising in children’s TV pro-
gramming {12.5 minutes perhouron weekends and 10.5
minutes per hour on weekdays). The FCC had elimi-
nated advertising time limits for all types of programming
in 1984 as part of a general deregulation of TV broad-
casting.

Stations and producers of advertising are expected to
cooperate in controlling the sound volume (loudness) of
commercials.

“Payola” and “Rigged Quiz Shows"—Revelations
about programs in the late 1950s led to amendments to
the Communications Act in 1960. These made more ex-
plicit a station's obligation to make an announcement
when money or other consideration is received for the
presentation of broadcast material {e.g., money re-
ceived by a disk jockey for playing a record). They made
illegal the presentation of programs purportingto be con-
tests of knowledgs or skill where the rasultis in any way
prearranged.

Lotterles and Fraud—Congrass, in January 1975,
modified the law to permit the broadcasting of informa-
tion or advertisements on a lawful state-operated lottery
by stations in that state or adjacent states. Amonth later,
the FCC amended its rules to conform to the changes.
The U.S. Criminal Code prohibits broadcasting of lotter-
ies other than state-operated. To be regarded as a "lot-
tery,” a giveaway arrangement must involve a prize,
chance and “consideration.” A number of commission
and court decisions have dealt with these concepts in

particular situations, especially as to whatis “considera-
tion.” (It has been held, for instancs, thathaving to go in
a particular store or listen to a particular program is not
“consideration.”)

Indecency—Broadcasting of obscene or indecent
programming is against the law. Enforcement of the ob-
scenity prohibition is up to the Justice Department, but it
is left tothe FCC to take care of indecency.

In 1978, the Supreme Court affirmed the FCC's
authority to act against stations that broadcast inde-
cency during times when the likelihood of children being
inthe audience was high. [t was not until April 1987 that
the FCC began enforcing the law in earnest, however.
Since then, it has generated a small, but steady, stream
of fines against stations.

Congress adopted a 24-hour indecency ban in 1988
that was reversed in the courts. First Amendment advo-
cates argued the ban violated the 1978 Supreme Court
decision. Congress tried againin 1992, passing aninde-
cency band covering all except the "safe harbor” hours
of midnight-6 a.m. The 1992 law is also expected to be
challenged in court.

Networks—The commission does not license net-
works as such, onlyindividual stations. Stationlicensees
are subject to the chain broadcasting regulations
adopted by the commission in 1941 to further competi-
tion in broadcasting. These rules have been supple-
mented by further regulations adopted from time to time.

The principal regulations affecting broadcast net-
works are the financial interest and syndication rules,
which limit networks' ability to own and syndicate the
programming they air.

Afterone of the longest and most bitter fights the FCC
has ever experienced, the agency voted in April 1991 to
relax the rules. That was little solace to the networks,
who believed that the rules ware unwarranted and
should have been repealed in their entirety.

Producers and syndicators, on the other hand,
cheered the FCC decision to preserve the essence of
the rules, sayingitwould protect them from the enormous
economic power the networks derive from their control
of the prime time TV audience.

Monopoly—Commission rulesprohibitthe same per-
son or group from owning more than four radio stations
or two TV stations in the same locality. (Ownership is
limited to Just three radio stations in small markets with
fewer than 15total stations.} Nationally, the FCC permits
ownership of up to 18 AM and 18 FM stations and 12 TV
stations. The TV stations may not operate in markets
collectively containing more than 25% of the nation’s TV
homes.

Licensees are now also prohibited from owning an AM
and a TV station in the same locality, although the FCC
in 1988 implemented a liberal waiver policy that has re-
sulted in a number of new radio-TV combinations. The
FCC also has regulations pending to allow broadcast
networks to acquire up to 10% of the nation’s cable
homes passed and 50% of homas passed in a locality.
Still prohibited: common ownership of TV stations and
newspapers or TV stations and cable systems in the
same market.

The commission is also considering relaxing the TV
ownership rules to allow an ownerto own githertwo UHF
stations or one VHF and one UHF station per locality.

Recelvers—The advent of “wireless” prompted ama-
teurs and others interested in listening in on Morse code
radiotelegraph transmissions 10 acquire receiving sets.
Homemade sets with crystal detectors gradually gave
way to commercially manufactured receivers. Then the
rise of broadcasting aroused public interest in owning
sets, battery-operated at first, to receive regular pro-
grams. Receivers operated by house current came on
the market about 1928. Development of the transistor in
1948 led to theirusein place of tubes in sets. Successive
stages in TV receiver developmenthave taken setsfrom
black-and-white to color, and VHF-only to all-channel
(VH|)= and UHF) capability (see chapter on TV Broad-
cast).

The commission does not license receivers. However,
it does require manufacturers to limit radiation that may
interfere with radio or TV reception.

Call Letters—Intemational agreement provides for
national identification of a radio station by the first letter
or first two letters of its assigned call signal, and for this
purpose the alphabet is apportioned among nations.
Broadcast stations in the United States use call letters
beginning with K or W. Generally, those beginning with
K are assigned to stations west of the Mississippi River
while W is assigned east of the Mississippi.

During radio's infancy, most of the broadcast stations
were in the East. As inland stations developed, the Mis-
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sissippi River was made the dividing line between Kand
W calls. However, KDKA Pittsburgh and some other
eastem stations authorized before this system wentinto
effect have retained their K calls, and similarly some
pioneer stations west of the Mississippi have kept their
W calls. Most of the early broadcast call signs contained
only three letters. These combinations were soon ex-
hausted and stations were assigned four-letter calls.
Since many AM licensees also operate FM and TV sta-
tions, a common practice is to use the AM call letters
followed by *-FM* or “-TV."

National Defense—In cooperation with military and
civil defense agencies, the commission has established
the Emergency Broadcast System, based on voluntary
participation by the broadcastindustry. EBS facilities are
forthe primary purpose ofgiving emergencywamingand
advice to the public in event of attack, butthey are put to
peacetime use in alerting audiences 10 serious weather
and other emergencies threatening life and property.

Broadcast Operation

Frequencies and Statlon Asslgnments—Radio fre-
quencies differ in characteristics, and each service is
assigned to a frequency band to suit its needs.

The AM aural service, sometimes called standard
broadcast, occupies the band from 535 khz to 1705 khz.
Radio waves travel with the same speed aslight, and are
of different*frequencies” {cycles persecond) and "wave-
lengths” (distance between points in successive cycles).
“Frequency” and “wavelength® vary inversely with each
other. The latter term was formery used generally to
describea particular radio wave, and stillis in some other
countries; but in the United States the use of “frequency”
is much more common. The usable frequency spectrum
has constantly expanded upward with developing tech-
nology, so that what were once *high” frequencies are
nearthe low end ofthe total spectrum used. AM stations
are assigned at 10 khz Intervals beginning at 540 khz.

FM broadcasting occupies the frequencies from 88 to
108 mhz, with 100 channels of 200 khz width each, the
lowest 20 of them reserved for educational use. Both the
center frequency (e.g., "93.1 mhz") and the designated
channelnumber from 201 t0 300 are used (e.g., "channel
201" is "88.1 mhz"}, although channel numbers are not
in popular usage since they are noton FM receivers.

In television, where wider channels are required to
carmy both picture and sound, each channel is 6 mhz
wide. The very high frequency (VHF) portion of the tele-
vision sefvice occupies the frequencies 54 to 72 mhz
(channels 2, 3 and 4), 76 to 88 mhz (channels 5 and 6)
and 174 to 216 mhz {channels 7 through 13). The ultra
high frequency (UHF) portion of the television service
occupiesthe frequenciesfrom 470to 880mhz(channels
14 through 83). Designated channel numbers identify
the frequency assignments{e.qg., 54-60 mhzis “Channel
27). Thereis no "channel 1" in television.

Although “AM" and “FM" are often used to refer to the
standard broadcast and FM broadcast services, these
terms more propery apply to the methods, “amplitude
modulation” and "frequency modulation,” used to im-
press aural orvisualintelligence onthecarrerwave. The
“AM" principle is used not only inthe standard broadcast
service but also in the picture portion of television and in
theinternational “shortwave” service. The "FM”principle
isusedbothinthe FMbroadcastservice and inthesound
portion of television.

In all the broadcast services, the same aural or visual
channel can beusedindifferentplacesifthe stations are
far enough apart not to interfere with one another or with
stations on adjacent or technically related channels. A
TV station may be required to "offset” 10 khz above or
below its normal carrier frequency. The channel as-
signed to such a station is then designated “plus” or “mi-
nus® as the case may be. This makes more TV
assignments possible and reduces the possibility of in-
terference.

AM and FM Systems—Without being too technical,
this is how an aural station works:

A person talks into a microphone as if it were a tele-
phone. His voice sets up vibrations of varying intensity
and frequency. The lower the pitch the slower the vibra-
tion. A cycle, or wavelength, is one complete perform-
ance of a vibration.

Inthemicrophone, these vibrationsare convertedinto
electrical impulses which are then greatly amplified at
the transmitter before being put on the “carrier” wave.
The intensity and frequency of the carrier wave are con-
stant. This wave, by itself, does not transmit music or
speech, soitis varied to correspond with fluctuations of
the speech or music received at the microphone. This is
called “modulation.”
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In AM broadcast, the audio waves are impressed on
the carrier wave in a manner to cause its amplitude (or
power) to vary with the audio waves. The fraquency of
the carrier remains constant. This is known as amplitude
modulation. In frequency modulation (FM), the ampli-
tude remains unchanged butthe frequency isvariedina
manréer corresponding to the voice of music to be trans-
mitted.

These modulated waves radiate from the antenna
tower at approximately 186,000 miles per second (the
speed of light). Soms of them follow the contour of the
ground and are called “groundwaves.” Others dart up-
ward and are called "skywaves.” At night, the skywave
portionsof transmissionsinthe standard broadcast (AM)
frequencies are reflected back to earth by electrical par-
ticles inthe “ionosphere” portion of the atmosphere, This
givesthe listener a choice of more distant AM stations at
night, butalsoincreasesinterference. Daytime reception
is largely dependent upon groundwaves.

Radio waves may pass through buildings and other
objects but are subjact to absorption or Interference. As
in the case of ripples on water, radio vibrations waaken
with distance. Seasonal disturbances and sunspot peri-
ods can throw them off course and cause “freak” recep-
tion.

AM broadcast stations use “medium waves.” That is
to say, they transmit 540,000 to 1,600,000 waves a sec-
ond, or 540to 1600 khz. At540,000 waves a second, the
distance between waves is approximately 1,800 feet.

The so-called “shortwave” (internatlonal long-dis-
tance) broadcast stations transmit in the frequency
range 6 mhz to 25 mhz. These waves are sent out one
after ancther so rapidly that the distance between their
crests (wave length) is only about 37 to 150 feet.

FM and TV stations, broadcasting in the very highand
ultra high frequencies, send out aven shorter, or very
short, waves. (The werd “shortwave” came into use be-
fore there was technology to use these other parts of the
spectrum.}

The modulated radio wave from the radio station is
picked up bythe heme receiving antenna. In otherwords,
the wave sets up in the receiving antenna a current hav-
ing the same frequency characteristics as the one trans-
mitted. In the receiver, the audio and carrier waves are
separated by a device called a detector or demodulator.
The carrier wave, no longer needed, is dissipated whife
the audio wave is relayed to the loudspeaker where it is
transformed back into the sound that is heard by the
Iisten)er. (Television operation is discussed in TV Broad-
cast.

Stereophonic Service—Stersophony is not really a
20th century innovation but dates back to experiments
performed over wire lines by telephone engineers in the
1880’s. Even atthattime, contemporary accounts spoke
of being able to “localize” a singer's position on anopera
stage by virtue of the signal strength in either the right or
left telephone. Over the next few decades, there were
other experiments in transmitting binaural socund, butthe
general impetus to development came only with post-
World War Il 1echnologg in which multiplexing tech-
niques were applied to FM broadcasting. In 1959, the
National Stereophonic Radio Committee was created to
examine the many proposed systems of FM stereo and
submita final recommendation to the commission. Inthe
summer of 1960, six systems were field tested over
KDKA-FM (now WP NT) Pittsburgh, withreceiverssetup
at Uniontown, Pa. The system of stereo transmission
proposed by the General Electric Co. and the Zenith
Corp. was adopted, with broadcasting authorized to start
ondJune 1,1961. The FCC authorized AM sterecin 1982,
but refused to select a standard from among five incom-
patible systems. InJuly 1982, KDKA(AM} Pittsburgh and
KTSA(AM) San Antonio, Tex., began AM stereo pro-
gramming with a Kahn system, the first to win FCC ac-
ceptance. The Motorola sgslem ultimately emerged as
the most popular system. But by late 1990 most AM sta-
tions continued to broadcast in the mone mode, reflect-
ing in part the service's shift to newsAalk formats.

Television stereo was approved by the FCC in spring
1984, Although the FCC did not adopt a single standard,
it did provide interferance protection for an industry com-
mittee-selected Zenith/dbx transmission system. The
authorization allowed not only for stereocasts, but also
asecond audio program channel forbifingual of narrative
broadcasts and a third channel for professional uses.
Noncommercial WTTW(TV) Chicago became the first
stereo TV broadcasterin August 1984. Within one year,
100stations were providing muitichannel sound. TV ste-
reo is now commonplace.

Transmitting Antenna—In the AM service, antenna
height above ground is not usually a matter of much
importance. The entire antenna structure actsas the an-

tenna and usually varies in height with the frequency of
the transmission. Few AM antennas exceed 1,000 feet
in height and most are considerably less. By contrast, in
FM and TV, where transmission follows “line of sight,”
service depends onthelocation of the receiver in relation
to the transmitting antenna. Here, antenna height is ex-
tremely important. While FM and TV antennas them-
selves are short, they are often situated, for greater
overall height, atop natural or man-made structures,
such as tall buildings, mountain tops, or tall towers spe-
cifically built for this purpose.

Inthe interest of safe aif navigation, authorizations for
broadcast transmitting antennas must usually be coor-
dinated with the Federal Aviaticn Administration. Those
over a certain height (usually 200 feet) must be painted
and lighted. To further minimize the hazard to air traffic,
shared use of tall towers, or location of all tall antennas
of a given area on an “antenna farm” is encouraged.

Radio and TV broadcasters must alsc limit public and
occupational exposurs to radio frequency radiation
amissions from antenna towers. Following enactmant of
new regufations by the FCC in January 1986, exposure
levels will be routinely considered for construction per-
mits of new or modified facilities and for renewal appli-
cations. The rules alsoapply to TV translators, lowpower
TV, satellite earth station transmitters and experimental
stations.

“Directional antennas® consist of more than one radi-
ating element (the tower in AM), with phasing of the ra-
diatienfrom a seriesoftowersso arrangedthat radiations
cancel sach other in some difections and reinforce each
other in other directions. Sometimes they are used to
increase radiation and service in a particular direction.
More commonly, the purpose s to restrict radiationin one
or more directions, usually to avoid interference to other
stations.

As AM stations began to multiply on shared channels,
it became necessary to employ directional antennas to
prevent interference. Since 1937, diractional antennas
have helped new stations squeeze into the congested
AM broadcast band. Most full-time (day and night) AM
stations operate directionally at night. Directional an-
tenna arrays can produce 'figure eight® and more com-
plicated service pattems. A complete array may include
12 towers. Directional antennas alsoare usedin intema-
tional communication and microwave relay to beam
transmissions to particularpoints. Some FM and TV sta-
tions now use directional antennas.

AM Broadcast

AMisthe oldest system ofbroadcasting. The pioneer AM
sarvice started operation on the 535-1605 khz band. fn
a sweeping reform of the service in 1991, the AM ex-
tended the upper end of the band to 1705 khz.

Classes of AM Statlons—As part of its reforms, the
FCC adopted a new classification system.

Ciasses of AM Broadcast Channels and Sta-
tlons—Clear channel. A clear channel is cne on which
stations are assigned to serve wide areas. These sta-
tions are protected from objectionable interfersnce
within their primary service areas and, depending on the
class of the station, their secondary service areas. Sta-
tions operating onthese channels are classified as follows:

(1) Class A station. A Class A station is an unlimited
time station that operates on a clear channel and is de-
signed to render primary and secondary service overan
extended area and at relatively long distances from its
transmitter. Its primary service area is protected from
objectionable interference from other stations on the
same and adjacent channels, and its secondary service
area is protected from interference from other stations
on the same channel. The operating power shall not be
less than 10 kw nor more than 50 kw.

(2) Class B station. AClass B station is an unlimited
time station which isdesignedto render service only over
a primary service area. Class B stations are authorized
to operate with @ minimum power of 250 watts and a
maximum power of 50 kw or 10 kw for stations that are
authorized to operate in the 1605+1705 khz band.

(2) Class D station. A Class D station operates either
daytime, limited time or unlimited time with nighttime
powerlessthan 250 watts. Class D stations shall operate
with daytime powers not less than 250 watts nor more
than 50 kw. Nighttime operations of Class D stations are
not afforded protection and must protect all Class Aand
Class B operations during nighttime hours. New Class
Dstations thathad not been previously licensed asClass
B will not be authorized.

Regional Channel. Aregional channel is one on which
Class B and Class D stations may operate and serve
primarily a principal center of population and the rural
area contiguous thereto.
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Local Channel. A local channel is one on which sta-
tions operate unlimited time and serve primarily a com-
munity and the suburban and rural areas immediately
contiguous thereto.

(4) Class C station. A Class C station is a station oper-
atingonalocal channel andis designedtorenderservice
only over a primary service area that may be reduced if
found to cause interference with other stations. The
power shall not be less than 250 watts, nor more than 1
kw. Class C stationsthat are licensed to operate with 100
watts may continue to do so.

Day and Night Service—Of thetwo typesof signals—
groundwave and skywave—groundwave service is
steadier, more reliable and is called “primary” service.
Skywave or “secondary” service is available at night be-
cause skywave signals, lostin the daylight, are reflected
from the ionosphere. Since skywaves covertremendous
distances, Class A stations can render skywave service
across 700 miles or more. This service is subject to “fad-
ing,” varying with changes in such factors as time of day,
weather, latitude, atmospharic noise and sunspot activ-
ity, hence the name “"secondary.” Because of the high
power and axtent of protection required for skywave sig-
nals to afford useful service, only Class A stations are
authorized for skywave service,

Because skywave transmission is a factor in the AM
frequenciesatnight, the numberof AM stations operating
at night must be limited. Therefore, slightly more than
half of U.S. AM stations are licensed for daytime-only
operation, sunfise to sunset, although on many frequen-
cies most of them are alsc permitted to operate, usually
with reduced power, starting at 6 a.m. when that s before
sunrise (so-called “presunrise® operation). More than
2,000 such stations may operate up to two hours after
local sunset.

In the early 1960s, the AM band was experiencing
congestion and interference. At the same time, some
servica needs, such as night-time primary service to
large portions of the country, were not being met. There-
fore, in 1964, the assignment rules for new AM stations,
or for more powerful facilities, were tightened to prevent
interference and preserve the AM potential for more ef-
ficient use.

Facilities authorized from 1964 to 1968 involved mini-
mal interference and provided the firstlocal radio outlets
for a number of communities. Still, there were unfulfilled
service needs, particularly at night, and so in July 1968,
the commission stopped accepting AM applications
while it studied how to utilize the limited potential for new
stations in the AM band. At that time, there were 4,215
AM stations on the air in this country; another 100 that
had been previously authorized were expected to come
on the air in succeeding months. There were more than
twice as many AM as FM stations on the air.

The next year, new rules were proposed under which
the commission would, to a greater extent, regard AM
and FMas a single aural service. New AM stations would
be authorized only where they would bring a primary
service to a substantial area not receiving such service
from existing AM or FM stations, and would not be
gramed if an FM channel wers available which would

rng the same service benefits. FM development would
be encouraged because of technical qualities of this
service, including ample nighttime coverageand relative
lack of interference when new stations were added.

FM Broadcast

Frequency modulation broadcast has several advan-
tages over the clder amplitude modulation. FM has
higher fidelity characteristics and is freer of static, fading
and background ovenapping of other stations.

FM's greater tonal range is due primarily to the fact
that it uses a wider channel than that employed for AM
broadcast. Then, too, it occupies a higher portion of the
radic spectrum where there is less static and other noise
than atlowerfrequencies. FM receivershave the particu-
lar ability to suppress weaker stations and cther interfer-
ence.

Since the frequencies on which FM operates do not
ordinarly reflect back to earth fromionospheric layers (in
skywaves), it is possible for many scattered FM stations
to use the same frequency without interference, nightor
day, unilke the AM band.

History—The principle of frequency modulation has
long been known, but its advantages for broadcastin?
were not realized until shortly before World War Il
Largely as a result of interest evoked by extensive de-
velopmental work by Edwin H. Armstrong in the 1930s,
the commission authorized increased FM experimenta-
tion, and in 1940, after extensive public hearings, pro-
vided for FM operation to start Jan. 1, 1941. it setapart
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35 channels for commercial and five channels for non-
commercial educational FM.

On Oct. 31, 1940, the commission granted construc-
tion permits for the first 15 FM stations. By the end ofthat
year, there were 10 more, Though all radio construction
was frozen during World War Il, more than 40 prewar FM
stations continued to serve some 400,000 receivers.

FM stations wera initially assigned call [stters with nu-
merals added, butin 1943 the present Istter system was
adopted. Therse is optional use of the suffix "FM" to dis-
tinguish these stations from jointly operated AM sta-
tions.

Because of skywave interference expsrienced on the
original FM band of 42-50 mhz per second, the commis-
sion in 1845 moved FM to its present higher and less
vulnerable position of 88-108 mhz. At the same time, it
increased the number of channels to 100, providing
80 for commercial and 20 for noncommercial educa-
tional use.

FM Zones and Classes—In 1962, the commission
revised its commercial FM rules todivide thecountry into
three zones (instead of the previous two}. Zonelincludes
part or all of 18 northeastem states, plus the District of
Columbia; Zone I-Ais limited to Southem Califomia, and
Zone Il includes the rest of the country.

Three classes of commercial FM stations {instead of
the pravious two) were created. Class A stations are as-
signed to all zones; Class B stations are assigned to
%ones | and I-A, and Class C stations are assigned to

one Il

Class A stations are low-powered with a maximum of
6 kw effective radiated power. The maximum power for
Class B stations is 50 kw and for Class C, 100 kw.

Animportant factor in FM operationis the heightofthe
antenna above surrounding terrain (see earier section
on Transmitting Antennas, line-of-sight transmission).
Therefore, stations have maximum antenna heights in
relation to power, 300 feet above average terrain for
Class A, 500 feetfor Class B and 2,000 feetforClass C.
If the antenna height above averege terrain is greater,
power must be reduced commensurately. Minimum
power requirements are also prescribed.

FM reception varies with location of the receiver in
relation to the transmitting antenna. With maximum
power and antenna height, good service extends about
15 miles for Class A stations, 33 miles for Class B, and
64 miles for Class C. The rules also include minimum
mileage separations between stations on the same or
adjacent channels. This is to protect the service from
interference.

Subsldiary FM Service—To aid FM broadcasters,
the commission in 1955 enabled them to apply for sub-
sidiary communications authorizations for supplemental
service such as background music. Soemetimes called
“functional music,” this specialized service is offered to
stores, factories and other business subscribers.

Qriginally, subsidiary communications were pemnitted
on a simplex basis, the station devoting part of the time
on its channel to regular broadcasting and part 1o this
specialized service. Later, rules were adopted raquiring
subsidiary communications to be on a multiplex basis,
that is, using one or more subchannels with the main
channel used for regularbroadcasting. The FCC pemits
FM broadcasters to use their subcarriers for a broad
variety of new services,

TV Broadcast

Television broadcasting is synchronous transmission of
visual and aural programs. The picture phase is accom-
plished by sending a rapid succession of electrical im-
pulses which the receiver transforms into scenes and
images. Hereisa brief explanation ofacomplexprocess.

Monochrome—The scene to be televised is focused
on a special tube in the television camera which has a
small “screen” covered with about 367,000 microscopic
dots of a special photo-sensitive substance. This can be
likened to a tiny motion picture scresn and is calied a
"mosaic.” The varying light from each part of the scene
being televised falls upon these dots and givesthem an
electrical charge, the strength depending upon the
amountoflight fallingupon theindividual dots. Thus each
dot becomes a tiny storage battery and the scene is
formed in a pattern of electrical charges on the mo-
saic.

The mosaic is “scanned” by a tiny beam of electrons,
no larger than the head of a pin, moving from left to right
and progressing downward (just as the printed page is
read by the human eye). This complete process is re-
peated 60 times per second, and the horizontal lines of
alternate scanning are interlaced so that 30 complete

pictures or “frames” composed of 525 horizontal lines
are produced sach second.

As the electron beam strikes gach dot on the mosaic,
the dot is discharged through the electron beam and the
electrical impulses produced are used to modulate the
signals of the TV transmitter. Each time the dots are
discharged by the electron bearn they are recharged by
the light produced by the succeeding scene falling upon
them. The succession of individual “still” scenes creates
theillusion of motionjust asinthe case of motion pictures
made on film.

The reproduction by the TV receiver of the pictures
transmitted is Just the reverse of the transmission. The
incoming succession of electrical impulses is separated
from the “carrier” and, after amplification, is impressed
on the picture tube grid and progresses downwardon the
face of the picture tube.

The face of the tube is coated with & material which
fluoresces or gives off light at the point where itis struck
by the electron beam. In the absence of a television sig-
nal, the whole face ¢f the picture tube is illuminated
equally by a series of closely spaced horizontal lines.
When a TV signalis placed on the grid of the picture tube,
it controls the strength of the electron beam and hence
the amount of light on the face of the tube. I the scanning
of the electron beam in the picture tube is kept in perfect
step with the scanning of the electron beam in the TV
camera, the picture tube will repreduce the lights and
shadows of the subject scene, and the succession of
such scenes produces the illusion of moticn.

In brief, the picture seen by the viewer is actually pro-
duced by a flickering spot of light moving rapidly across
and down the face of the picture tube. The viewer sees
the *whole” picture because the screen continuesto glow
foratiny fraction of a second afterthe electron beam has
passed. Coupled with the retentive ability of the eye, this
creates the illusion that the picture is there all the time.
The high rate of repetition of the picture produced by the
beam minimizes flicker and lends smoothness to0 mo-
tion.

The TVtransmitteris, in effect, twoseparate units. One
sends out the picture and the other the sound. Visual
transmission is by amplitude modulation. Sound trans-
mission is by frequency modulation.

Color—in color TV, a brightness component is trans-
mitted in much the same manner as the black-and-white
picture signal is sent. In addition, a color component is
transmitted at the same time on a subcarrier frequency
located between the visual and aurai carrier frequen-
cies.

Color standards are based on a simultaneous system
of colortransmission. Signals representing red, blue and
greenaretransmitted simultaneously. These are the“pri-
mary colors,” and when they are combined in various
amounts, they producs all other colors. A magnifying-
glass examination of the scene on a receiver will reveal
that it is made up only of red, blue and green dots, no
matter what coloris being shown. Evenscenesnottrans-
mitted in color and seen as varying shades of gray to
white are made up of red, blue and green dots.

Only color receivers have the special picture tubes
andthe necessary circuitry toilluminate the colored dots.
Under the "compatible color” system, color programs
can be received in black-and-white on monochrome
sets, and black-and-white programs can be received as
they are on color sets.

TV History—Men of man{ lands contributed to the
development of television. Like aural radio, TV was
made possible by electronic discoveries in the late 19th
and early 20th centuries. In 1884, Paul Nipkow, a Ger-
man, patented a scanning disk for transmitting pictures
by wireless. In this country, Charles F. Jenkins began his
study of the subject about 1890. The English physicist,
E.E. Fournier d'Albe, conducted experiments in the
early 1900s. In 1915, Marconi predicted “visible tele-
phone.”

In 1823, physicist Vladimir Zworykin, a Russian-bom
American, applied for a patent on the iconoscope cam-
era tube. In the years following, there were experiments
by E.F.W. Alexanderson and Philo T. Farnsworth in this
country and John L. Baird in England. An experimental
TV program, in which Secrstary of Commerce Herbernt
Hoover participated, was sentby wirebetweenNew York
and Washington by the Bell Telephone Laboratories in
1927. The next year Bell experimentally televised out-
door programs.

The Federal Radio Commission (predecessor of the
Federal Communications Commission) reponted that a
few broadcast stations were experimenting with televi-
sion in 1928, In that year, WGY Schenectady, N.Y.,
broadcastthefirst TVdrama. Large-screen TV was dem-
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onstrated by Radio Corp. of America (now RCA Corp.)
ata New York theater in 1930. RCA tested outdoor TV
pickup at Camden, N.J., in 1836.

By 1937, there were 17 experimental TV stations op-
erating. The first incumbent U.S. President seen on TV
was Franklin D. Roosevelt, when he opened the New
York World's Fairin 1939. That year saw the firsttelecast
ofamajorleague baseballgame, acollege football game
and a professional boxing match. In 1940, the Republi-
can and Democratic conventions were first televised.
Pioneer use of coaxial cable for long-distance relay was
made for the Republican convention.

The first President's message to Congress over net-
work TV was thatof Harry S Trumanin 1950, The first TV
debate between presidential candidates was in 1960 be-
tween John F, Kennedy and Richard M. Nixon. The first
presidential messageto Congresstelevised incolorwas
that of President Lyndon B, Johnson in 1866.

Early Commercial Operation—The Joumal Co. of
Milwaukee, now licensee of WTMJ-TV, filed the first ap-
plication to broadcast TV on a commercial basis, At a
1940 hearing the FCC foundindustry divided ontechnol-
ogy and standards, but a committee appointed to work
on the questions reached agreement on the present
standards of 525 lines and 30 frames per second, and
on Apr. 30, 1941, thecommission authorized commercial
TV operations to start the following July 1 on 10 commer-
cial stations which were onthe air by May 1942, six con-
tinuing during the war.

In 1845 the commission allocated 13 VHF channels
between 44 and 216 mhz for commercial television, but
itnoted thatthere was not enough spectrumspace below
300 mhz for an adequate nationwide system. Twelve of
the VHF channels had to be shared with nonbroadcast
two-way radio services. Topreparefor TV expansion, the
UHF frequencies between 480 and 920 mhz were made
available for experimental TV and those between 1,245
and 1,325 mhz for TV relay.

In 1948, because of interference with commercial TV,
the VHF sharing was ended. TV channel 1 (44-50 mhz)
was deleted and assigned to land mobile or two-way
radio service.

TV Proceedings 1948-1951—As the commission
had foreseen, it was increasingly evident that the avail-
able channels were too few for nationwide service. On
Sept. 30, 1948, the commission stopped granting new
TV applications in order to study the situation, This was
the so-called TV "freeze” order. On July 11, 1948, com-
prehensive changes were proposed to improve and ex-
tend TV service. These included engineering standards,
opening UHF channelsfor TV, consideration of colorsys-
tems, reservation of channels for noncommercial edu-
cational use and a national assignment plan for all
channels.

Color was considered first. Three competitive sys-
tems were offered for commission consideration. They
were the “field sequential” system of Columbia Broad-
casting System, the RCA “dot sequential” system and
the Color Television Inc. "line sequential” system. The
commission found that the field sequential system was
the only one that met its criteria for color operation, even
though this system could nct be received in mono-
chrome on existing receivers (the others claimed theirs
could). This methed of operation was adopted in 1850,
but the door was left open for development of a better
system,

CBSbeganlimited colorbroadcastsonJune 25, 1951,
but ran into problems. Because of a materials shortage,
Defense Mobilization Chiet Charles E. Wilson, in Octo-
ber 1951, requested the suspension of manutacture of
color TV sets for the public and interest in the field se-
quential system lagged.

Thereatter, new standards for “compatible color,” re-
ceivable bothin colorandmonochrome, were developed
by RCA and advocated by the industry through its Na-
tional Television System Committee. These standards
were adopted by the commission on Dec. 17, 1953.

Freeze Lifted 1952—0On Apr. 14, 1952, the commis-
sion reopened TV to expansion. It added 70 UHF chan-
nels{between 470 and 880 mhz)to the 12 VHF channels
(54-216 mhz). Itadopteda table making more than 2,000
channel assignments to nearly 1,300 communities.
These included 242 assignments for noncommercial
educational use.

The minimum effective radiated visual power of TV
stations was set at 100 watts. The maximum varies with
antenna height. (No minimum height above average ter-
rain is specified.} On VHF channels 2-6, maximum
power is 100 kw; on channels 7-13 itis 316 kw; and on
UHF channels 14-83 itis 5,000 kw. With very high anten-
nas, the amount of power is reduced.
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Separation of stations on the same channels is deter-
mined by three geographic zones. tn Zone |, minimum
co-channel separation is 170 miles for VHF channels
and 155 for UHF. This zone covers Massachusestts,
Rhode Island, Connecticut, New Jersay, Maryland,
Pennsylvania, Delaware, District of Columbia, Ohio, In-
diana, lllinois and parts of Maine, New Hampshire, Ver-
mont, New York, Virginia, West Virginia, Michigan and
Wisconsin.

In Zone Il, minimum co-channel separation is 190
milesforVHF and 175milesfor UHF channels. This zone
includes Kentucky, Tennessee, North and South Caro-
lina, Missourl, lowa, Minnesota, Arkansas, Kansas, Ne-
braska, Oklahoma, North and South Dakota, Utah,
idaho, Arizona, New Mexico, Montana, Wyoming, Ne-
vada, Colorado, Oregon, Washington, Califomia,
Alaska, Hawaiiand parts of Maine, New Hampshire, Ver-
mont, New York, Virginia, West Virginia, Georgia, Ala-
$ama, Mississippi, Louisiana, Michigan, Wisconsin and

exas.

In Zone Ilt, the separation is 220 miles for VHF and
205 miles for UHF channels. This zone includes Florida
and parts of Georgia, Alabama, Louisiana, Mississippi
and Texas.

The first commercial TV grants after the freeze were
made July 11, 1952, o three Denver stations. The first
commercial UHF station to go on the air was KPTV Port-
land, Ore., on Sept. 20, 1952,

TV Service-——Commercial TV stations are required to
broadcast at ieast 28 hours a week, at least two hours
every day, although they are allowed a shorter schedule
when they begin operation.

TV service may be expanded to new areas through
use of “satellite” stations—regular stations largely re-
broadcasting the programs of parent stations—and
"translators,” lower power automatic installations which
pick up and rebroadcast programs of parent stations on
a different fraquency. The rules also provide that UHF
stations may use "boosters,” low-power stations re-
broadcasting on the same frequency, to fill in “shadow”
areas within theirnomal service areas. These have not
proved satisfactory and none are now in operation. Re-
broadcasting requires the consent of the originating sta-
tions.

Unlike AM networking over ordinary telephone wires,
TV networking requires special relay adjuncts. Network
TV was made possible in large measure by the develop-
ment of coaxial cable and microwave refay facilities. As
early as 1937, motion pictures were televised and sent
over the coaxial cable link between New York and Phila-
delphia. Network operation was begun by WNBT (now
WNBC-TV) New York City, WRGB Schensctady, and
WPTZ (now KYW-TV) Philadetphia in 1944.

Regular coaxial-cable relay service was inaugurated
between Washington and New York in 1946. The follow-
ing year microwave relay service was extendedasfaras
Boston. A Midwestern relay system, opened in 1948,
was joined with the Eastemn systemin 1949, The firstlink
in the transcontinental relay system was opened be-
tween New York and Chicago in 1950. It reached San
Francisco the following year and on Sept. 4, 1951, it
carried telecasts of the Japanese peace treaty confer-
ence there.

Today, all three broadcast networks are using satel-
lites to distribute programming to many of their affiliates.
Of the three, NBC has the most extensive satellite net-
work. It serves directly via satellite more than 170 of its
affiliates.

UHF Development—Economic and technical prob-
lems have impeded full utilization of the UHF channels.
Because ofthe large number of VHF-only receiversorigi-
nally in use, adventisers preferred VHF stations which
limited UHF revenues.

In 1956, the commission outlined plans to promote
comparable TV facilities as ameansof extending service
throughout the nation. In the years following, it consid-
ered and rejected the idea of moving all or most of TV to
the UHF band. it sought the cooperation of industry to
find ways toincrease the range of UHF stations. [tmade
certain areas all-UHF and took other steps to put UHF
and VHF ona more competitive basis. In 1966, it revised
the table of channel assignments to make additional
UHF assignments.

Public Broadcasting

AM—Educational institutions were among the pio-
neersinexperimental broadcasting, andheld many early
AM licenses.

By 1925, educational groupshad 17 1 AMlicenses. For
various reasons, notably the increased competition from
commercial broadcasting, most of these stations were
off the air by 1934 when the FCC wascreated. However,

there are still two dozen educational stations operating

in the AM broadcast band, although there are no longer

gnly e()iucational allocations there (see section on FM
elow).

As directed by Section 307(c) of the Communications
Act, the commission in 1934 studied a proposal thatCon-
gress allocate fixed percentages of radio faciiities for
nonprofit programs. On Jan. 22, 1935, the FCC recom-
mended against such a statutory allocation but recog-
nizedthe need for extending broadcasting to education.
It expressed its intention "actively to assist the detemi-
nation of the rightful place of broadcasting in education
andto see thatitis used in that place.”

FM Educational Stations—When regular FM broad-
casting was authorized In 1941, five channels were
authorized fornoncommercial educational use as a sub-
stitution for AM allocations previously made to educa-
tion.

In 1945, as part of an extensive revision of frequency
allocations, the commission reserved 20 FM channels
between 88 and 92 mhz for noncommercial educational
FM stations. This part of the FM band is contiguous to
the commercial portion, and FM receivers can tune both
noncommercial and commercial stations. Since then,
the number of noncommercial educational FM stations
has grown slowly but steadily.

In 1948, the commission authorized 10 watt operation
on educational FM channeis. With such low-power
equipment, easily installed and operated, schools may
broadcast to a limited area of two to five miles for an
outlay of a few thousand dollars. High-power equipment
may be added when desired. In 1951, as a further aid,
the commission authorized remote control operation of
low-power educational stations. Approximately halfofall
educational FM stations use power of 10 watts.

Educational FM stations traditionally have been as-
signed on an individual-application “demand” basis, as
AM stations are assigned. To pemmit planned develop-
ment of the 20 reserved channels, itis proposed to adopt
atable of assignments like thatadoptedin 1963 forcom-
mercial FM channels to allocate specific frequencies to
communities,

Stations in the educational FM service are licensed
principally to schocl systems, colleges and universities
for student-teacher programs as well as for public edu-
cation and information.

TV Educational Stations—The commission allo-
cated TV facilities for noncommercial educational use
after a lengthy study in the general television proceed-
ings (see Broadcast). It determined that “the need for
noncommercial educational stations has been amply
demonstrated,” that it would take longer for the educa-
tional service to be developed than for the commerciat
service, and that special channels should be reserved.
Consequently, in 1952, channel assignments were
made 10 242 communities exclusively for noncommer-
cial educational stations. Forty-six of these were made
toprimary educational centers. Of thetotal 242channels,
80 were VHF and 162 UHF. There have been more as-
signments since. In 1966, a revised table of channel as-
signments was adopted for UHF, containing many more
educational assignments than before, The new table
contains altogether over 615 educational TV assign-
ments in the mainland states, more than a third of all
channel assignments.

The first educational TV station 10 go on the air was
KUHT Houston on May 25, 1953. The first state educa-
tional TV network was established in Alabama on April
28, 1955,

A 1962 law enabled the Department of Health, Educa-
tion and Welfare to make matching federal grants of
money to build educational TV stations, and a 1967 law
extended these benefits to educational radio.

Public broadcasting in its present form emerged with
the passage of the Public Broadcasting Act of 1967. That
act authorized the establishment of the Corporation for
Public Broadcasting, whose primary function is to funnel
federal funds to qualified noncommercial licensees. Na-
tional Public Radio was established in 1971 to provide
interconnection and programming service for public ra-
dio stations. The Public Broadcasting Service started
operating in 1970. PBS provides interconnection and
distributes programming to public television stations.

Cable Television

Cable TV got its start as CATV (community antenna
television) in the late 1940s when entrepreneurs seized
upon itas amethod forboosting television receiver sales
in areasthat were underserved or unserved by standard
broadcast stations. Accordingtolegend, one backwoods
Pennsylvania appliance dealer rigged a large antenna
ona mountaintop, then connected it to homesinthearea
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with a network of wires. The gentleman's system report-
edly did stimulate receiver sales, and his idea caughton.

After it was discovered that CATV could present con-
sumers with better reception and could, via microwave
relay stations, be used to import television signals from
distant television stations, CATV systems began sprout-
ing up in areas that already were served by local broad-
cast stations,

During the 1960s, eﬂuipmem was developed that in-
creased the capacity of CATV systems to 20 channels.
Further advancements in the early 1970's permitted the
transmission of more than 100 channels overdual-cable
systems.

Attempts to wire the major urban areas in the early
1970's largely fell flat, with major companies discovering
thatlaying coaxial cable in cities was far more expensive
than they thoughtandthatthere wasn'tan overwhelming
demand for CATV in those areas, which were already
well served by standard broadcast stations.

Demand for cable increased dramatically, however, in
themid-1970'swhen Timeinc.'s HomeBox Office began
distributing its pay TV service via satellite. Other entre-
preneurs followed HBO's lead, distributing programming
of their own, via satellite, and cable started looking far
more attractive to consumers in suburban and urban ar-
eas. Bythe early 1980's, most cities were either wired or
fhranchislng battles were being fought for the right to wire
them.

The FCC started regulating cable TV in April 1965,
adopting rules for CATV systems served by microwave.
The commission required CATV operators to carry the
signals of local stations and to refrain from duplicating
the programs of local stations (by carrying other stations
broadcasting the same programs) within 15 days of the
local broadcast.

In 1966, the commission requiredall cable TV systems
to carnry local and nearby stations (the must-carry rules),
and 1o protect their programs from duplications. None-
theless, the 15-day protection requirement was re-
pealed, and cable operators were required to provide
that protection only on the day of the broadcast. In 1969,
the broadcast requirements of faimess and sponsor
identification were extended 10 cable.

In 1972, the FCC began deregulating cable, dropping
most of its cable regulations over the next 10 years. In
1980, the FCC eliminated its distant-signal and syndi-
cated exclusivity rules, and the Court of Appealsin New
York upheld thatdecision thefollowing year. InJuly 1985,
The Court of Appeals in Washington repealed the must-
carry rules. In August 1986, the FCC issued new rules
which are much less burdensome on cable operators,
but they too failed to pass judicial muster.

In 1984, Congress essentially deregulated cable with
passage of the Cable Communications Policy Act of
1984. The law removed local franchising authorities’
rights to regulate cable rates. It also banned crossown-
ership of cable television systems and cable program-
ming networks with telephone companies in their local
telephone service areas.

Almost immediately after 1984, pressure mounted for
anew law 10 reregulate the cable industry. In 1992 Con-
ress enacted the Cable Television Consumer Protec-
tion and Competition Act overthe only vetoby President
Bush ever to be overtumed. Several cable system op-
erators and program networks have pending suits to
overtum majorprovisions of the act. Withoutcourtaction,
nea:r;yall Cable Act provisions will be in effect in October
1993.

Among the 1992 act’s major provisions are reinstate-
ment of local regulation of basic-tier rates for systems
notsubjectto “effective competition”; minimum technical
andcustomer service standards; and a ban on exclusive
contracts betwen cable systems and TV program
services controlled by system operators. The most con-
troversial provision of the act was must carry/retrans-
mission consent, which gives broadcasters the option of
requiring carriage on tocal cable systems or negotiating
for a camiage fee.

The 1992 act did not, however, repeat the 1984 act's
telco-cable cross-ownership ban. Thatissue is currently
under debate in the Congress and in U.S. District Court,
Alexandria, Va., where Bell Atlantic has filed suit chal-
lenging the ban.

Related Technologies

Satellites—In presenting programmers and common
carriers witha relatively inexpensive altemative fortrans-
mitting their services nationally, satellites have probably
done more to speed the communications revolution than
any other technology.



Brief History of Broadcasting and Cable

A satellite, in essence, is a radio relay station in the
sky, one that receives fransmissions fromthe earth, then
retransmits them back to receiving stations on the
ground. The satellite’s actual transmitter/receivers are
called transponders; they are generally able to relay a
single color TV channel (or 1,000 telephone conversa-
tions) at any one time, but methods for increasing that
capacity are being developed. Most communications
satellites have either 16 or 24 transponders,

Communications satellites are launched into posi-
tions 22,300 miles above the equator, where they orbit
the earth at the same rate the earth is rotating, which
makes them appearto be stationary and permits the use
of fixed earth stations.

The first live transatlantic telecast was relayed by Tel-
star | on July 10, 1962, That same year's Communica-
tions Satellite Actprovided forthe .S, portion of a global
satellite system that would be operated by the Commu-
nications Satellite Corp., a private corporatlon subject to
federal regulation.

Intelsat | on Apr. 2, 1965, became the first commercial
satellite to be put into orbit with its foreign partnersin the
Intemational Telecommunications Satellite Consortium.
During the following year, some 80 hours of television
were transmitted between the U.S. and Europe.

The real rush for satellte video transmission didn't
begin until after 1975, when Time Inc.'s Home Box Office
began transmitting its pay-TV programming over RCA's
Satcom | to cable systems scattered across the country.
Over the past 10 years, scores of companies have fol-
lowed HBO's lead. By late lastyear, mostof thetranspon-
ders on three satellites were dedicatedto the distribution
of cable programming.

Cable programmersaren't alone in realizing the bene-
fits of satellite distribution. The Public Broadcasting
Service started transmitting programming via satellite to
its noncommercial affiliates in 1978, and in the mid-
1980s the major commercial networks have switched to
satellites for the distribution of their programming as
well.

Althoughthe FCC hastraditionallyregulated domestic
satellites as common carriers, it has been loosening its
grasp. In 1982, the commission pemmitted some opera-
tors to sell transponders on their satellites {they pre-
viously have had to lease those on a first-come,
first-served basis, at rates approved by the FCC). The
commision decided to reduce orbital spacing between
satellites to two degrees. This move will be phased in
over several years and will permit more satellites to be
launched.

Subscription Television (STV)—The major differ-
ence between STV and conventlonal TV is that you have
to pay for the former.

STV stations are standard VHF or UHF television sta-
tions that scramble theirsignals. The STV operaterthen
charges customers a fee for a decoder to decipher the
scrambled signals.

Authorized in December 1968, STV did not really get
off the ground until the late 1970's. It grew rapidly for a
few years, and counted about 1.4 million subscribers in
the summerof 1982. Butit's been in a steep decline ever
since, the victim of piracy and stiff competition from
cable systems offering more channels for less money.

Low-Power Televislon (LPTV)}—LPTV stations are
essantially television translator stations (stations that
have traditionally been limited to rebroadcasting the sig-
nals of full-service stations) that are permitted to origi-
nate programming.

In authorizing the service in 1982, the FCC estimated
that as many as 4,000 new stations would be spawned
bythe rules, addingtothemore than 4,000 existing trans-
lators that can rise to LPTV status simply by notityingthe
FCC. However, the new medium has gotten off to a slow
start, raising doubts about whether it will ever meet the
FCC's original expectations.

Undertherules, LPTV stations were given “secondary
status,” which essentially means they cannot interfere
with full-power stations. They were also limited to 10
watts VHF and 1,000 watts UHF.

LPTV stations have few regulatory obligations and
there are no crossownership or multiple-ownership re-
strictions. The stations must observe statutory prhobi-
tions against broadcast of obscenities and lofteries;
however, they only have limited equal time and faimess
doctrine cbligations.

Wireless Cable—More than an oxymoron, wireless
cable is a pay television service that delivers multiple
cable programming services to subscribers via omnidi-
ractional microwave (2 ghz) broadcasts. To receive the

broadcast, subscribers are equipped with special anten-
nas and tuners.

Wireless cable operators use a combination of 2 ghz
channels licensed to three different services: the mul-
tipoint distribution service {(MDS), the Instructional Tele-
vision Fixed Service (ITFS), and the Operational Fixed
Service (OFS). There are 31 such channels available in
each market.

MDS is a common carrer service. Wireless cable op-
erators may ownand program certain MDS channels, or
lease the capacity from others. ITFS is a broadcasting
service, intended primarily for nonprofit groups inter-
ested in broadeasting instructional programming. The
FCC permits ITFS licensees 10 lease a portion of each
of their channels to wireless cable operators as long as
a “substantial portion” is retained for its intended educa-
tional purpose. OFS is regulated by the FCC's Private
Radio Bureau.

Direct Broadcast Satellites (DBS)}—This new gen-
eration of high-power satellites was authorized in the
summerof 1982, opening the way forwidespread, direct-
to-home satellite broadcasting. However, the enormous
financial risks involved in building the satellite and
launching a national DBS service have cast doubt on
whether the satellite broadcasting service will ever ma-
terialize in the United States.

DBS satellites work the same way cable satellites do:
they receive signals from earth, then retransmit them
back to the ground. But since they operate with higher
power, their signals can be received with much smaller,
and therefore much more affordable, earth stations.

The FCC created the high-power DBS service in June
1982, allocating 500 mhz (12.2-12.7 ghz) and granting
construction permits to eight applicants.

In setting the high-power DBS rules, FCC gave broad
leeway to the applicants to determine what sorts of serv-
ices they want to offer and how they want to be regu-
lated. DBS operators opting to offer broadcast
services will be subject to broadcast rules; operators
offering common carrier-like services will be subject to
common carrier rules. The FCC declined to impose any
ownership restrictions, and imposed no technical stand-
ards on the service beyond those required by inter-
national agreements, which were worked out at an
inter;ational conference in Geneva in the summer of
1983.

With the exception of Hubbard Broadcasting’s United
States Satellite Broadcasting, none of the original eight
applicants was still attempting to launch a service after
afew years. Comsat's Satellite Television Corp. wasthe
most notable failure. It dropped its plans in November
1984 after five and a half years and $140 million.

In 1988, the FCC granted channels to a new round of
eight applicants, including Hubbard and Hughes Com-
munications. Following a failed attempt in 1990 to form
a DBS co-venture with NBC, Cablevision Systems and
Rupert Murdoch's News Cormp., Hughes sold five of 16
satsllite transponders on a planned direct broadcast sat-
ellite to Hubbard, to be launched in late 1993 or early
1994,

As 1993 began, Time Warnerand Discovery Networks
were among those challenging in court 1992 Cable Act
language assuring DBS operators fair access 10 cable
program services. In January 1993 (three months after
Congress overrode President Bush's veto of the Cable
Act), Hughes' DBS subsidiary, DirecTv, reached car-
riage agreements with its first pay cable service - The
Disney Channel - and pay-perview studio supplier -
Paramount Pictures. Many other cable programmers
confimmed they were continuing to negotiate with Di-
recTv at thattime.

DirecTv is to sign up 20 of the top cable services by
the proposed March 1994 launch of 150 digital channels
to 18-inch home dishes and 700 home receivers. In ex-
change, the National Rural Telecommunications Coop-
erative {NRTC) is to invest $250 million in DirecTv,
effactively paying all satellite costs for those program-
mers. NRTC wo