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Are you clustering your

broadcasting or cable assets?
Are you interested in
deferring capital gains?
We are here. With Wachovia
Qualified Intermediary Services
to provide the expertise you
need for successful Like-Kind
Exchanges. Call us to find out
how well we can facilitate

the exchange process for you.

Weira{% .y
\WACHOVIA

1-888-693-5566
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PanAmSat is the world's commercial
leader in global satellite services,
providing the most advanced
communications to every corner of

. N 1
the world. Whether it's cable tv, TR \\‘} I)ﬂl ]_A | ]]ls;lt

direct-to-home applications, news

. . . . WWW.PANAMSAT.COM
and business information services
orinternet access, PanAmSat is . 1.203.6232.6444

bringing the future home today. i NASDAQ: SPOT
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DIGITAL TELEVISION SYSTEMS

a8l “Harris created an all digital facility
that let us double saleable inventory,
and they did it at a near-analog cost.”

Hoberr Allbntton Chief Operating Officer, Allbritton Communications

When Allbritton Communications
wanted to reach two television mar-
kets from a single location, Harris
incorporated a centrally located all-
digital studio with microwave links
to three transmitters over 100 miles
apart, two remote news bureaus
and 3 additional
microwave repeater |
sites. This solution
enables Alabama'’s
ABC 33/40 to blan-
ket the state with
city-grade signals.
“Harris’ digital
solution gives us
multichannel capa-
bilities which allow

us to offer four distinct channels to
advertisers, ” Robert Allbritton notes.
“Not only do we now have twice the
product to sell; we have the ability to
broadcast DTV as soon as we're
ready. What's more, Harris designed
and implemented our digital solution
faster than we ever
thought possible -
and at a cost only
10-15% greater than
analog.”

From an all-digi-
tal studio and C-/Ku-
band teleport facili-
ty...to a fleet of
Harris ENG and
SNG vehicles that

proudly bear the ABC 33/40 logo,
Harris met Allbritton’s unique
challenge with state-of-the-future
technology.

Whether your needs call for
digital-ready analog, or digital
right now, call Harris today. We'll
show you how digital is more of a
practical reality than you may think.

HARRIS CORPORATION
BROADCAST DIVISION

7920 Kentucky Drive
Florence, KY 41042 USA
TEL: +1 606 282-4800
FAX: +1 606 283-2818

3 HARRIS

A new world of broadcast solutions

Systems: Electronic News Gathering — Fly away Satellite — Mobﬂe Production — Radio Studno — Satellite News Gathering
Satellite Uplink — Television Production — Television Transmission — Terrestrial Microwave

©1997 Harris Corporation
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video computing platform.
ime. It’s about money.

Introducing the Origin™ video computing platform
from Silicon Graphics. It’s time you had everything
you wanted, everything you needed and everything
your competitors didn’t want you to have in one,
rack-mountable, digital broadcast platform.

Time will tell which digital video formats become
the standards of our industry, so the Origin platform
supports them all. From the biggest
uncompressed formats to the most

multi-channel playout streams, from

DVCPRO™

MPEG I VIDEO COMPUTING PLATFORM
MPEG2

HDTV to low bit-rate MPEG, run them all today.

- Time also changes everything, so we’ve given the
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Overview

Overview

Radio was the medium least on the minds of those who
drafted the Telecommunications Act of 1996. Ironically, it has
become the medium most affected. Owners have moved with
lightning speed to consolidate their holdings under the law,
with one (Hicks Muse Tate & Furst) already exceeding 400
stations.

Although there are about 27 pages of group owners listed
inthe 1998 Broadcasting & Cable Yearbook, the increase
in size of some of those groups makes them stand out from
the crowd. American Radio Systems, CBS Radio, Clear
Channel Communications Inc. and Jacor Communications
Inc. have all demonstrated remarkable growth. Readers of
the yearbook will notice an increase in the number of
duopoly-owned radiostations. On the TV side Fox Television
Stations Inc. moved upfourplaces inthe rankingstobecome
the number one TV group in 1997. Paxson Communications
Corp. thought it had enough stations to form a new TV net-
work, PaxNet.

There were more significant developments on the digital
TV front in 1997. The FCC granted nine digital TV station
construction permits to the following stations: WSB-DT At-
lanta, GA; KHVO-DTHilo, KITV-DT Honoluluand KMAU-DT
Wailuku, all HI; WCBS-DT New York, NY; WBTV-DT Char-
lotte, NC; KDFW-DT Dallas and KHOU-DT Houston, both
TX; and WKOW-DT Madison, WI. TV set makers expect
to have high-definition sets available by the end of 1998.
Cable operators such as Tele-Communications Inc. and Adel-
phia Communications announced ambitious plans for digital ca-
ble. Nine cable operators representing about half of the North

American cable subscriber universe of 70 million-plus made
agreements to buy as many as 15 million digital set-top
boxes. Even a DBS operator, DirecTV, plannedtobeam
HDTV programs to the continental U.S. in the fall of 1998.

DBS continued to grow in 1997. According to estimates of
the Satellite Broadcasting and Communications Association,
more than eight million homes now subscribe to some form of
satellite TV. One DBS operator, EchoStar Communications
Com., beganbeaming local TV signals tothe New York, Chicago,
Boston, Washington, Atlanta and Dallas markets in January
1998.

Plans for a digital audio radio service in the U.S. moved
forwardin 1997 when the FCC granted licenses to two com-
panies: CD Radio Inc. and American Mobile Radio Corp. CD
Radio plans to launch its first satellite in the second half of
1999 while American Mobile plans to launch its first bird in
2000 and begin U.S. service shortly thereafter.

Another significant development in radio in 1997 was at
the upper end ofthe AM band. For example, the FCC issued
construction permits totwo newexpanded AMbandstations:
KAYK(AM) Arvada, CO and KKJY(AM) Lake Oswego, CR.
WCMQ(AM) Miami Springs, FL began operating in the ex-
panded band. Gradually people in various parts of the U.S.
began picking up more than just static inthe expanded band.

The networks run by CBS, Fox and Disney began 1998 by
picking up the bili for eight more seasons of National Football
League football. The cost was $17.6 billion. Disney is paying
more than half of the total cost--$9.2 billion--for footbalil on
both ABC and ESPN.

Order of Sections

The 1998 Yearbook continues to provide a wide range of
information onthe ever-changing radio, TV and cable indus-
tries. It presents a well-organized 12-section formatcontain-
ing current data in all areas related to broadcasting and
cable.

The order of sections in this edition has changed signifi-
cantly to reflect industry development and growth.

OSection A-Industry Overview provides easy access
to industry leaders and the most prominent multi-sys-
tem operators. Coverage in this section includes
broadcast group ownership, cable MSO's, broadcast-
ersincable, newspaper and magazine cross ownership,
historical record of station transactions and a complete
record of television ownership transfers.

U Sectlon B - Television contains full station listings by
state, the popular Call Letter Index, marketplace statistics
and the appropriate maps. Television Stations and Networks
on the Internet helps you locate a broadcaster online. The
1998 edition of Broadcasting & Cable Yearbock contains
information on 2,000 television stations.

O Section C - Cable contains marketplace statistics.
MSO Independent owner listings can now be found in Sec-
tion A.

OSection D - Radlo contains full station listings by state
and the popular Call Letter Index, as well as marketplace
statistics. The 1998 edition of Broadcasting & Cable Year-
book contains information on 13,621 radio stations, of which
5,186 are AM and 8,435 are FM.

O Section E - Satellites and Other Services contains
information on satellite ownership, operation and re-
sale, as well as DBS, teleports, microwave services,
wireless cable, and MDS/MMDS.

O Section F - Programming Services continues to list
production services as well as radio, TV, cable and other
programming services.

O Section G - Technological Services lists thousands
of companies that manufacture and distribute equipment for
industry use.

O Section H - Advertising and Marketing Services
lists companies that handle station advertising, media buy-
ing, barter service, representation and public relations.

O Section - Brokers & Professional Services lists
firms that provide research services, technical consulting,
legal services, talent agents and managers, employment
services, efc.
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Order of Sections

O Section J - Assoclations, Events, Education and
Awards, identifies 50 trade shows for the radio, tele-
vision, and cable industries in an alphabetical listing
and a subject listing. The information on trade shows
is drawn from the annual directory Tradeshow Week
Data Book, published by R.R. Bowker. Information on in-
dustry associations and awards is also included in this sec-
tion.

O Section K - Books, Perlodicals, Videos contains just
that. Alisting of 727 industry-related books published in the
past five years is included from the Books In Print data
base, in addition to the selection of 188 titles provided by
Professor Christopher H. Sterling, School of Media and
Public Affairs, George Washington University. One of the
best means of keeping up with news and industry develop-
ments is with periodical literature. Two listings of industry-re-
lated periodicals are included—the first is a selection of 84
domestic and foreign periodicals compiled by Professor
Sterling, and the second is a listing of 266 U.S. periodicals
drawn from the Uirich's International Periodicals Direc-
tory data base, published by R.R. Bowker. The 131 indus-
try-related videos included in this edition are largely for aduit
audiences and have been taken from Bowker’s Complete
Video Directory data base.

O Section L - Law and Regulation (FCC) & Govern-
ment Agencles contains FCC executive and staff listings.

Broadcasting & Cable Yearbook 1998 continues to be
provided in two volumes. The Industry Yellow Pages are
contained in Volume |l, making the main volume easier to
handle and enabling separate storage and use of the Yellow
Pages.

Data updates are provided by the Broadcasting & Cable
magazine staff and other outside sources. The contributions
of these outside sources are an invaluable part of Broad-
casting & Cable Yearbook, and we extend our apprecia-
tion to Donna Gingher and Jim Haynes, Arbitron; the

Broadcast Education Association; Eileen Finer, Electronic
Industries Association; Sharon Hurd, FCC; Christopher
H. Sterling, George Washington University; Louise
O’'Gara, ISCI Commercial System; Timothy J. Daly, ISCI
Program Systems Inc.; John Kompass and Jackie Biel,
K-B, Ltd.; the National Cable Television Association;
NewsLink Research and Consulting; Anne Kissel Elliot,
Nielsen Media Research; PBS Online; Robert Emeritz, Pike
& Fischer, Inc.; the Radio Advertising Bureau; the Television
Bureau of Advertising; and Theodric Young, WMBR. Many
thanks aiso to Ward Quaal, The Ward Quaal Co., for his
continued support and assistance.

In addition to providing those in the industry with pertinent
information, the Yearbookcan also be a vehicle for dissemi-
nating commercial messages. Arrangements for classified
advertising (professional cards, tie-ins, station headers,
boldface listings, annotations) as well as display advertising,
including tabs, for Broadcasting & Cable Yearbook are
coordinated by Gary Rubin (212) 337-6961.

Mailing lists of the radio stations, television stations, and
cable MSOs listed in Broadcasting & Cable Yearbook are
available through Reed Elsevier Business Lists. Contact
John Panza at (800) 337-7184.

Yourfeedback is importantto us. We strongly encourage
you to contact us with comments on this 1998 edition, as well
as suggestions and comments for future editions. Our edi-
torial office can be reached at (908) 464-6800, ext. 3755. The
Yearbook is yourinformation tool, and your inputis essen-
tial.

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

The Editors

Broadcasting & Cable Yearbook 1998
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User's Guide

Broadcasling & Cable Yearbook s currently or-
ganized In two volumes for easlér access o the
great amount of data compiled In this directory.
Volume | contains twelve sections (A through L)
and Volume |l contains the Television, Cable &
Radio Yellow Pages.

Data may be found through various access
polnts, as well as by browsingthrough aparticular
section:

Table of Contents on page lii. Provides a
general overview of the entire publication by
section,

Table of Contents for each sectlon. The first
ge of each saection has a detailed table of
contents for that section only.

indexes:

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

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

The Index to Advertisarsis an alphabetical list-
ing of each display and classified advertiser and
includes the page number where the ad can be
found.

Note on Abbreviations: Abbraviations are used
throughout this directory to conserve space. Ab-
breviations are explained In the LIst of Abbrevia-
tions, which can be found in this section.

Note on Filing Rules: Acronyms and Initials
appear first in the alphabetical order of most
listings in this book {except the radio & television
diractories).

This User's Guids provides general guidelines
by section and Includes speclfic instructions
only when needad.

VOLUME I

Section A

Industry Overview

Group Ownership includes Individuals and
companies with multiple station hoidings—those
controlling three or more radio stationsand/or two
or more television stations. The listing is In alpha-
betical sequence by company and Includes call
lettars, 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-refarenced to information listed here.

Asample MSO/Cable System listing with a key
to all of the elements contained in an entry is
provided.

The Directory of Multiple Systems Operators
(MSOs), 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
indlvidual large cable systems with 20,000 sub-
scribers or more. Information on thelir smaller ca-
ble systems, those with less than 20,000
subscribers, Is included when available. The list-
ings are in alphabetical sequence by MSO.

User’s Guide

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

Broadcasters in Cable Televislon lists compa-
nies and individuals in alphabetfical sequence
that have at least partial ownership in radloor TV
stationsandinMSOs {(multiple system operators}
orindividual cable systamsthatara notnecassar-
lly MSOs.

Newspaper/Magazine Cross-Ownership with
Broadcasting Stations includes companies that
have interests In both broadcasting and newspa-
perormagazine publishing. Minorityinterestsare
indicated where information is avallabie. Inmany
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 ownership and cross-ownership
are cross-referenced to information listed here.

Broadcasting Stations Associated with News-
paper/Magazine Ownership is a state-by-state
{or province) cross-reference listing of broad-
casting stations and the publishing companies or
nawspapers with which the companies outlined
inthe priorlistingare associated. The U.S. Islisted
first, followed by Canada. The listing is by state or
province, then by city, then by call letters.

A chart of 43 Years of Station Transactions
lists the dollar volume of transactions approved
by the FCC from 1954 to 1996. The figures for
1996 are in bold type. Information included In this
chart is tracked weekly by the Broadcasting &
Cabie magazine staff.

1997 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 selier, and
the buyer. This information is provided by the
Broadcasting & Cable magazine staff.

Tolevision Ownership Transfers is a compre-
hensive history of television station transfersfrom
the inception of authorized commerclal service
through October 1997. Transfers are listed by
state, city, then call letters.

Note: Information contained here has been ob-
tained from Broadcasting & Cable magazine's
regularcolumns “For the Record” and “Changing
Hands."

Section B

Television

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

A sample 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
Unlted States and Canadais organized by state
or province, then city, then call letters (except
when tWo or more honcommercial stations are
co-ownad; the lead station Is listed first in the
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proper alphabetical position, with the trail station
following). Stations in the United States are listed
first; the stationsIn Canada follow.

U.S. Television Stations By Cail Letters and
Canadian Television By Call Letterslists tele-
vision stations aiphabetically by call let-
ters, followed by city (or province) and state or
possession.

Note: Access to televislon stations by call iet-
tars is also avallable through the Television, Ca-
ble & Radio Yellow Pages, located In Volume II.
Television stations are listed alphabetically within
the Yeliow Pages.

The following listings pull together specificdata
from the televislon station listings and FCC
sources to aid the user In complling research, etc.
Once a television station has been Identified, re-
fer to the Diractory of Televislon Stations in the
lIJnItsd States and Canada for complete Informa-
tion.

Low Power Television Stations are listed by
state, then by city, then by call letters. Information
providedincludeslicensee, contactand address.

Spanish-Language Television Stalions that
operate within the United States ornearthe U.S.
border are listed by state, then by market, then by
call letters and city. Channel numbers are also
provided.

Experimental Television Stations |s an alpha-
betical list of stations authorized by the FCC as of
December 1997,

U.S. Independent Television Stations are listed
by state, then city, then call lefters.

Collage, Unlversity and School-Owned Televi-
slon Statlonsare listed by state, then city, thencall
letters.

U.S. Television Statlons Broadcasting In Ste-
reo are listed by state, then city, then call letters.

Telavision Stations by Channel in the United
Siates and Canada are listed by channel, then by
state, then city, then call letters, The frequency is
included with sach U.S. channal.

Television Assignments by State contains the
channels deslgnated for the listed communities
in the Unlted States, Its territories and posses-
sions by state, then city. Channels designated
with an asterisk {*} are assigned for use by non-
commercial educational broadcast stations only.
A station on a channel idenfified by a plus {+) or
minus (-) markis required to operate with its car-
rier frequencies offset 10 khz above or below, re-
spactively, the nominal carrier frequencies.

Television Market Statistics

The Nielsen DMA Market Atias lists Nielsen's
211 DMAs {Designated Market Areas) for 1996-
1997 alphabetically by DMA.

The Multi-City DMA Cross-Referonce assists
in use of the atlas.

The chart that follows, Television Markets by
Nielsen Marketing Research Terrtory, provides
invaiuable market Information.

Television Markets Ranked by Sizeliststhe 211
DMASs by number of television households.

The next three charts and tables, U.S. Sales of
Television Receivers 1983-1996, Record of Tele-
vision Statlon Growth Since Television Began
and U.S. Television Audiences, inciude explana-
tory notes regarding the data included in the
charts, or the organization of the data.

Television Stations and Networks
on the internst

Telavision Stations and Networks on the in-
temet lists television contacts online.
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Section C

Cable

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

* See Section A for detailed Information on Mul-
tiple Systems Operators (MSOs), Independent
Owners & Cable Systems Inthe U.S, & Canada.

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
Nielsen Medla Research. The Information is
listed by Nielsen's Deslgnated Market Areas
{DMAs). The next three charts provide an over-
view of the top 50 DMAs ranked by percentage of
cable penetration, cable television households
and television households, respectively. The
fourth chart provides an overview of the Bottom
50 ﬂDMA Ranked by Parcsntage of Cabls Pene-
tration.

The last chart In this section, Top 50 MSOs,
provides the number of subscribersfor the top 50
MSOs covered In the Directory of Muitiple Sys-
tems Operators (MSOs), independent Owners &
Cabla Systems in the United Statesand Canada.

Section D

Radio

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

Asample radio station listing with a key to all of
the elements contalnedin an entryis provided on
the second page of this section.

The Dirsctory of Radio Stations in the U.S. and
Canada |s organized by state or province, then
city, then call letters (except when two or more
stations are co-owned; the lead statlon Is listed
first, with the trail station Inmediately following).
Stations In the United States are fisted first; the
stations in Canada foliow.

Immediately following the above directory are
Miscellaneous Radio Services: Armed Forces
Radio, Radio Free Europe, U.S. International Ra-
dlo, and Voice of Amaerica, Each of these listings
contain contact information, personnel (when
avallable), and a description of the service.

U.S. AM & FM Stations By CallLettarsand Ca-
nadian AM & FM Stations By Cail Letters list
radio stations alphabetically by call letters, fol-
lowed by city {or province) and state orpossession.

Note: Access to radio stations by call letters is
also avallable throughthe Television, Cable & Ra-
dlo Yellow Pageslocated in Volume Il. Radio sta-
tions are listed alphabetically within the Yeliow
Pages.

The following listings have pulled together spe-
cific data from the radio statlon listings and FCC
sources to ald the userin compilingresearch, etc.
Once a radio station has been identified, refer to
the Directory of Radlo Stations in the United
States and Canaada for complete information.

Table of FM Allotments contains the channels
{other than noncommerciai, educational chan-
nels 201-220) designated for use In communities
in the United States, Its territories and posses-
slons asofNovember 1997. Thelistinglsby state,
then by clty, withthe channellisted nexttothe city.

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

U.S. AM Stations n?iy Frequency are listed by
state, then by clty, under the frequency heading,
which is iisted in ascending, numeric sequence.
Clear stations appear in boldface type. Refer to

the frequency heading to determine if the station
is on a clear regional or local frequency. For an
explanation of AM statlon classes, see the Briaf
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-
nel number. Frequencies are listed in ascending
numeric order.

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

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

Radio Formats Defined describes program-
ming and the specific radlo formats currently in-
cluded in the Directory of Radio Stations in the
U.8. and Canada. The formats are listed alpha-
betically.

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

U.8. and Canada Radlo Programming Formats
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
Statas and Canada provides a quick reference to
regular programming formats by radio format, by
state or province, then city, then by call letters.

Special Programming on Radio Stations In the
Unlted States and Canada provides a quick ret-
erencetoforeign-language andotherspecialized
programming, such as Agriculture and Farm, Pol-
ish language, efc., by radlo format, by state or
province, then city, then by call letters.

Radlo Market Statlistics

U.S. Radio Marketscontainsthe Arbitron popu-
lation ranking in alphabetical sequence by radio
market (city). The two charts thatfollow, U.S. Aa-
dio Markets. Arbitron Metro Survey Area Rank-
ing, and U.S. Radio Markets: Population Ranking
provide additional information to assist in the use
of U.S. Radlo Markats.

The next four charts and tables, Growth of Ra-
dio Broadcasting Pre-Television 1922-1945, U.S.
Radio Set Sales 1956-1995, Record of Radio
Statlon Growth Since Television Beganand U.S.
Radio Audiences, include expianatory notes re-
garding the data Included in the chart, or the or-
ganization of the data.

Radlo Statlons on the Internet
Radlo Stations on the Intemet lists radio sta-
tions that can be reached online.

Section E

Satellites and
Other Carriers

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

Sateliite Owners and Operators are iisted al-
phabetically by company name. information pro-
vided includes address, phone, personnel and a
brief description.

Satelifte Gulds to the Sky, a chani, provides a
broad satellite perspective of each carrier and its
satellites currently in space.
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Satellite Resale and Common Carriérs are
listed alphabetically by company name. Informa-
tion provided includes address, phone, person-
nel and a brief description of services.

Diract Broadcast Sateliites are listed alphabeti-
cally by company name. Information provided in-
cludes address, phone, personnel and a brief
description of services.

Teloports are listed by state (although the state
is not shown), then clty, then company name. In-
formation providedincludes address, phone, per-
sonnel, ownership and a brlef description of
services.

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

Wireless Cabie Operators are listed alphabeti-
cally. Information provided includes address,
phone, parsonnel and a brief description of serv-
ices.

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

Multichanne! Multipoint Distribution Services
or MMDS systems are listed by state, then city,
then company name with address.

Section F

Programming
Services

This section Is divided into five parts: 1) Produc-
ers, Distnibutors, Production and Other Services,
an alphabetical compilation of various services
with subject access, 2) Radio Programming
Sarvices, 3) Television Programming Servicas,
4) Cable Programming Services, and 5) Other
Programming Services.

The firstpage provides a Table of Contants, an
overview of the entire saction.

Producers, Distributors, Production and
Other Services Is provided In two parts: the A/-
phabetical Index lists the complete name, ad-
dress, phone, fax, personnel and a brief
description of the company. The Subject Index
lists the company name under one or more ap-
propriate subjects.

When a company has been identified, turn to
the Alphabetlical Indextor complete information
on that company. When a company name is not
known, search under an appropriate subject in
the Subject Index.

Radlo Programming Services

Major National Radio Networksis an alphabeti-
cal listing of the major radio networks, i.e., CBS.
Full contact information, address, phone, fax,
personnei, and all divisions are supplied. ifa net-
workisaiso Involvedin TV, thatinformationis also
listed hare, as well as under Mgjor National Tele-
vision Networks.

Public Broadcasting - RadioIs an alphabetical
listing of publicradio organizations and networks.
nformation provided includes address, phone,
executives and directors.

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

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

Unwired Radlo Networks is an alphabetical
listing of non-interconnected networks of radio or
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TV statlons which can be purchased as a group
by advertisers. information providedincludes ad-
dress, phone and executives.

Canadian Radio Networks |s an alphabetical
listing of radlo networks In Canada. Information
provided includes address, phone and execu-
tives.

Radio News Sarvices is an alphabetical listing
of audio news services. information provided In-
cludes address, phone, personnel and abriefde-
scription.

Radio Format Providers Is an alphabetical list-
ing of firms that provide speclfic music or talk for-
mats to radio stations. Information provided
includes address, phone, executives, and types
of programming offered.

Television Programming Services

Major National Television Networksis an al-
phabeticai listing of the major TV networks, i.e.,
ABC. Full contact information, address, phone,
fax, personnel, and dlvisions are supplied. If a
network is also involved In radio, that information
isalso listed here, as well asunder Major Natlonal
Radlo Networks.

Public Broadcasting - Television is an alpha-
betical listing of the public TV organizations and
networks. Information provided Includes ad-
dress, phone, executives, and directors.

Telavision Program Neiworksis an alphabeti-
cal listing of the national TV program networks,
more specifically targeted than the major national
TV networks. information provided includes ad-
dress, phone, exacutives and types of program-
ming offered.

Raglonal Telavision Networks is an alpha-
betical listing of TV networks serving certain
states or regions. Information provided includes
address, phone, executives,andthe areaserved.

Unwired Television Networks Is an aipha-
betical listing of non-interconnected networks of
TV orradlo stations which can be purchased as
a group by advertisers. information provided in-
cludes address, phone, and executives.

Canadian Television Networks Is an alpha-
beticallisting of TV networks in Canada. informa-
tion provided Includes address, phone and
executives.

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

Closed Circuit Television is an alphabetical
listing of closed circult TV services. Information
provided inciudes address, phone, executives
and a description of the services offered.

Cable Programming Services

Pay Cable Saervices Is an aiphabatical lsting
of premium and pay-per-view cable services. In-
formation provided Includes address, phone, ex-
scutives and a brief description of the type of
services provided.

Basic Cable Servicesis 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.

Automated Cable Channel Programmers is
an alphabeticallisting ofvideo alpha-numarictext
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 al-
phabetical listing of audlo programming and ca-
ble radio services available for cable channels
not occupled by TV statlons 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.

Reglonal Cable Television News Services is
an alphabetical listing of regional cable news
services. Information includes address, phone,
personnel and a brief description of services.

Cabile Sports Servicesis an alphabetical list-
ing of national and regional cable sports net-
works. Information provided inciudes address,
phone, executives and a description of the type
of sports programming offered.

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

Other Programming Services

Music Licensing Groups is an alphabetical
listing of organizations that provide licenses for
the public performance of musical compositions.
Information provided Includes address, phone,
executives and a brief description.

Videotext Operationsis 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 Operations|s an aiphabetical listing of
firms or TV stations that transmlt news or other
textvia an unused portion of a standard television
signal. Information provided inciudes address,
phone, personnel and a brief description.

Subcarrier/VBI Servicesis an alphabetical 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,
exacutlves and services offered.

Section G

Technological
Services

The Table of Contants on the first page Is an
overview of the entlre section.

EquipmentManufacturersand Distributorsand
Tachnical Services Is provided in two parts: the
Alphabetical Index lists the complete name, ad-
dress, phone, fax, personnel and a brief descrip-
tion of the company. The Subject index lists the
company name under one or more appropriate
subjects.

When a company has been Identified, turn to
the Alphabetical index for complsate information
on that company. When a company name is not
known, search under an appropriate subject in
the Subject index.

Section H

Advertising and
Marketing Services

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

Advertising Agencles Handling Mafor Radlo
and Television Accountsis an alphabetical listing
by company. Information provided is name, ad-
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dress, phone number and executlves. Fax num-
ber, address of regional or satellite offices, and
additional contacts are supplied as appropriate.

independent Media Buying/Planning Services
is an alphabsticallisting by company. Information
provided Is name, address, phone number, Fax
number, address of reglonal or satellite offices,
additional contacts, and a brief description of
services are supplied when provided.

Barter Service Companles lists companies al-
phabetically by name. Information Includes ad-
dress, phone, personnel and a brief description
of services.

Radlo, Televisfon Statlon and Cable Repro-
sentatives Is an aiphabetical 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 Canadlan repre-
sentatives following.

Publlc Relations, Publicity and Promotion
Services Is an alphabetical listing by company.
Information 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 |

Brokers and
Professional
Services

Station and Cable Television Brokers lists in
alphabetical sequence by company name bro-
kers or brokerage firms that service the media
field specifically. information provided includes
address, phone, fax, personnel and a brisf de-
scription of services.

Consultantsilsts individuals or companies that
provide a varlety of services to the media field,
l.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 thatprovide a variety offinancial serv-
ices to the communications industries. Listings
are in alphabetical sequence by company name
and inciude address, phone, fax, personnel and
a brief description of services.

Rasearch Servicesis an alphabetical listing of
various tracking, monltoring and research serv-
ices that serve the broadcasting and cable Indus-
tries. Information provided Includes address,
phone, fax, personnel, regional or satellite of-
fices, and a brief description of the services.

Enginsering and Technical Consultants 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 services (when
supplied). An asterisk (*) indicates membership
in the Association of Federali Communications
Consulting Engineers.

Law Firms Active in Communications Lawis
an alphabetical listing of firms or Individuals that
practice before the FCC as reported by radio and
television stations, brokers, consultants and the
attomeysthemselves. Many,butnotall, are mem-
bers of the Federal Communications Bar Asso-
clation. Information provided includes address,
phone, fax, attomeys. Abriefdescription mayalso
be provided.
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Talent Agents and Managersis an alphabeti-
cal listing by company name. Information provided
includes address, phone, fax, perscnnel, reglonal
or satellite offices, and a brief description.

Employment and Executlve Search Services
is an alphabetical listing by company name. In-
formation provided includes address, phone, fax,
parsonnel, reglonal or satellite offices, and abrief
description.

Section J
Associations,
Events, Education,
Awards

The Table of Contants on the first page provides
an overview of the entire saction.

Associations

Major Natlonal Associations Includes those or-
ganizations with large memberships and a large
roster of departments and personnel. These as-
sociationstend to have strongvoicesinthebroad-
casting and cable industries. The assoclations
are listed alphabetically by their full names; acro-
nyms are provided In parentheses. Information
provided Includes the headquarters address and
phone, and various personnel—officers, boards,
representatives, committees.

Natlonal Assoclations includes national asso-
clations and professional socleties. Cross-refer-
ences for the Major Nalional Associations are
Inciuded. Listings are alphabetical by full name.
Information provided includes headquarters ad-
dress, phone and executive personnel.

State Broadcast Associations and State Cable
Assoclationsare listed by state (regardless of the
association name). Information provided in-
cludes headquarters address, phone and axecu-
tive personnel.

Unlon/Labor Groups are listed alphabetically
by the unlon orlabor group’'s full name. Informa-
tion provided Includes headquarters address,
ghone. executlve personnel and regional of-

ces.

Events

Trade Shows Alphabetical Index lists trade
shows alphabetically by name with a “see refer-
ence"tosubjectareain Trade ShowsByCategory
where the full listing appears.

Trade Shows By Calegory lists alphabaetically
by subject category natlonal and state confer-
ences and trade shows for the communications
industries. Trade shows and conferences are
listed alphabeticaily by the name of the show
within subject categery. 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, profite of exhibi-
tors and profile of attendees.

Education

Schools Specializing in Radlo-TV-Cable in-
cludes only those educational institutions that
spaclallze In professional or technical courses in
broadcasting. The listing is alphabetical by the
name of the school. Information provided In-
cludes address, phone, parsonnal, other branch
locatlons, and a brief description of the type of
training provided or a listing of the courses of-
fered.

Universities and Colieges lists institutions al-
phabetically by state in three parts: 1) Universities
and Colleges Offering Degrees in Broadcasting,
2) Universitias 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 also be
listed.

Additional information on educational op-
portunities In broadcasting, cable and com-
munications may be obtained from the
Brgadcasr Education Association, Washington,
D.C.

Awards

Major Broadcasting & Cable Awards s an al-
phabetical listing by hame of the award, which
may or may not Include the sponsoring body.
Note: Abbrevlations and acronyms appearfirstin
the alphabetical sequence. If 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 medla. En-
tries include a description of the award, entrant
deadline dates, and contact information.

Section K

Books, Periodicals,
Videos

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

Books is divided Into two parts:

Books on Broadcasting, Cable and Mass Me-
dla, An Annotated Bibliography was compiled 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 avail-
able. Information provided includes title, author,
number of pages, price, name of publisherand a
brief description.

Books on Broadcasting and Cableis an alpha-
betlcal listing by title of books on broadcasting,
cable, satellites, and mass media published
largely between 1992 and 1997 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 state.

Perlodicals is divided into two parts:

Periodicals on Broadcasting, Cable and Mass
Madia, An Annotated Bibliography, was compiled
by Christopher H. Sterling. The bibliography an-
notates a selection of important perlodicals Is-
sued domestically and abroad, listed by title.
Information provided includes, titie, frequency,
publisher name and address, and a brlef de-
scription.

Periodlicals on Broadcasting and Cable is an
alphabetical listing by titie of perlodicals on
broadcasting, cable, satellites, and mass media
published in the U.S. and Canada, from the U/-
rich’s International Periodicals 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, yearfounded, ISSN, publisher
name, address and phone, format, editorand a
brief description.

Videos on Broadcasting and Cableis analpha-
betical listing by title of videos on broadcasting,
cable, satellites, and massmedla producedin the
U.S. from Bowker's Compiete Home Video Di-
rectory data base (available on CD-ROM as
Variely's Video Directory Plus), published by R.R.
Bowker, New Providence, N.J. Information pro-
vided inciudes title, year produced, length, narra-
tor(s), host(s) and/or featured person(s), a brief
descriptlon, and producer name and address.
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Section L
Law and
Regulation and
Government
Agencies

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

Law and Regulatlon

FCC Exacutives and StaffIncludes a listing of
executives and staff by department; Information
provided Includes department phone numbers
and titles. Also Included s a flowchart of FCC op-
erations.

FCC Rules and Regulations outlines the rules
and reguiations as set by the Federal Communi-
cations Commisslon. The first page contains a
brief tabte of contents as a guide to FCC rules
paragraph headings. This listing is updated and
malntalned with the cooperation of Pike & Fischer
inc., publisher of Plke & Fischer Radio Regu-
lation and Plke & Fischer's Broadcast Rules
Service.

Cabie Regulations|s an outline of federal ca-
ble teievislon rules, including current regulations
and developments.

The Industry Standard Coding Identification
System (ISCl) Is described in this section. The
NAB Talavision and Radio Codeshave bean sus-
pended; the description Is Included here for hls-
torical purposes only.

Government Agencies

GovernmentAgencies ofinterest to Broadcast-
ingand Cable arelisted, those Inthe U.S. firstand
then agencles in Canada. Information provided
includes address (headquarters and other loca-
tions), phone, personnel and/orcommittee mem-
bers.

U.S. State Cable Re?ulatory Agencles lists the
agencies alphabefically by state, regardless of
the agency name.

VOLUME II

Television, Cable &
Radio Yellow Pages

The Television, Cable & Radio Yellow Pages
lists each radio and TV station, cable MSO, large
cable system, and all the personnel included In
each of these directories. There are two types of
Yellow Pagelistings: a station or company listing,
and a personal listing. The station or company
listings include the station call letters or company
name, city and state, phone number, and section
letter refarance 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 wilt have two or
more {multiple) listings. Multiple listings and
same names (l.e.,John Smith) will appearin order
by state, then city.
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AM—Amplitude modulation. Also referring to audio
service broadcast over 535 khz-1705 khz.

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

Basic cable service—Package of pro?ramming on ca-
ble systems sligible for regulation by local franchising
authorities under 1992 Cable Act, including all local
broadcast signals and PEG (pubtic, educational and
govemment) access channels.

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

CC—Closed captioning. Method of transmitting textual
information over television channel's vertical blanking
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
generally protected for distance of up to 750 miles at
night.

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

Coaxlal cable—Cable with several common axis lines
under protactive sheath used fortelevision signal trans-
missions.

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

DAB—Digital audio broadcasting. Mcdulations for
sending digital rather than analog audio 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 discontinucus electrical signal that carries
information in binary fashion. Data is represented
by a specific sequence of off-on slectrical pulses.

Directional antenna—An antenna that dirscts 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-
ceiving satellite communications.

EDTV—Enhanced-definition television. Proposed inter-
mediate systems for evolution to full HDTV, usually in-
cluding 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 defined in
1992 Cable Act. To claim effective competition, a ca-
ble system must compete with at least one other multi-
channel provider that is available to at least 50% of
an area’s households and is subscribed 1o by more than
15% of the households.

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.

Fleld—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
sarvice 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 heriz.

Geostationary orbit—Orbit 22,300 milesabove eanth's
equator where satellites circle earth at same rate earth
rotates.

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

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

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

HUT—Households 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.

informatlon 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.

Interactive—Allowing two-way data flow.

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

ﬂﬁ?—lnstmctional Television Fixed Service (see page
Xvl).

khg—KiIohenz. 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 xviii).
Lv—LaserVision (optical videodisk).
MDS—Multipoint distribution service (sea page xviii).

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

Microwave—Frequencies above 1,000 mhz.
MSO—Muitiple 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 mustcamy 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 rightsifit chooses
to negotiate retransmission compensation (see “Re-
transmission consent”).

NTSC—National Television System Committee. Com-
mittee that recommended current American standard
color television.
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PCM—Pulse code modulation. Conversion of voice sig-
nals into digital code.

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 opporiunity to bid for established
cable services (such as CNN or Nickelodeon). The nile
expires in 2002,

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

PSA—Public service announcement.
PTV—Public television.

Public radlc—Radio stations and networks that are 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.

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

SCA—Subsidiary communications authorizations.
Authonizations granted to FM broadcasters for using
subcamiers on thefr channels for other communications
services.

Shortwave-—Transmissions on frequencies of 6-25
mhz.

SHF—Super high frequency.

Slgnai-to-noise ratio—The ratio between the strength
of an electronically produced signal to interfering noises
in the same bandwidth.

SMATV—Satellite master antenna television (see page
xix).

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.

Teletext—A one-way electronic publishing service that
can be transmitted over the vertical blanking interval of
a standard television signal or the fuil channel 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—Ultra high frequency band (300 mhz-3,000 mhz),
which includes TV channesls 14-83.

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

VHF—Very high frequencies (30 mhz-300 mhz), which
include TV channels 2-13 and FM radio.

Videotext—Two-way interactive service that uses
sithertwo-waycable ortelephonalines to connecta cen-
tral computer to a television screen.

VTR—Videotape recorder.
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 006000000600004000000a000060 noncommercial
- annual
A&E............ .. ...l Arnts & Entertainment
({2 ]annaaannoadaaannaaaao0at60aaaa000a acting
admin ..., administrative
T advertising
ol . ... affiliate
affre. ... .. affairs
AFRTS................. ... Armed Forces Radio
and TV Service
alt.......... alternate
ANt . ... antenna
AOR...... ... il album-oriented rock
AP . Associated Press
ABBN. . ... e association
BEBOC.......ccoiiiti i associate
asst ... ... assistant
Ay, .. .. e e attomey
LT aural
BUX, . o i auxiiary
beat....... ... broadcast
bestg............oii broadcasting
bestr ............ . i broadcaster
B, e board
BETRTII I I I LE Black Entertainment Television
blem.......... ... L. every two months
bKrev ........ccoiiiiiii i book reviews
bldg.........coii i buiiding
< S borough
btfl ... beautiful
CSPAN.................. Cable Satellite Public
Affairs Network

CATV.............. community antenna television
cBC............... Canadian Broadcasting Corp.
CEO............iiiinnn, chief executive officer
Ch. . e channel
o= - critical hours
(1. ho60 0000 00060000 a000 5000000 0800aG charge
CHR..................... contemporary hit radio
chmn. . ......ciiviii i chaimman
(Jl{F6Ea00a0n0anaa00eaa800 000800000 circulation
coml, ... commercial
contemp ....................... contemporary
COO.......coveviiians s chief operating officer
coord. . ... e coordinator
CP .. construction pemit
CRTC..........c.ouvn Canadian Radio-teievision
and Telecommunications Commission

(o e e hanG e 00 000600000040 country & western
(2 A a0060600000006688000A0886000000 80660 day
(:Jn5 8566000080 60000000000060008008808500 daily
DA ... e directional antenna
dancerev ............c00iiuens dance reviews
DBS..........oiiiuen direct broadcast satellite
(- 150060000 0080000a0 80065600000 development
. L director
L diverse
DMA................... Designated Market Area
dups .. ... duplicates
Eds ... editors
EdBd...................00nne Editorial Board
BOUC. . .. e educational
(11} [’Ao008600 008000 00068000060a0a0000 engineer
BNGIG. . et engineering
EPG.................. Electronic Program Guide
ERP ................... effective radiated power

ESPN .......civvvenenn Entertainment & Sports
Programming Network

ETV. ... educaticnal television
[ - executive
FCC........ Federal Communications Commission
flimrev..............coiivieininn film reviews
{{1{1] 86006000000 AaG A0 anaa00saaaaa0E fortnightly
Pl e French
(Ja0nnc0a0anna0naaanna00aaaaabAGAG0 G ground
(- 1188 no00aa6nannaaa6a06086000a0050 00 general
GO ... e Gemman
(- 1588500000000 a0a00a000aaa 0000 govemment
HAAT ... ... e height above
average terrain

HBO ................. oot Home Box Office
horlz .. .. ..o e horizontal potarization
hatrs. . ....ooiii e headquarters
L independent
31 N information
Instal. ............. ... ... ... installation
ISBN......... Intemational Standard Book Number
ISSN........ Intemational Standard Serial Number
fllus ............c. s illustrations
[ (7 TP irregular
L Italian
KRZ o kilohertz
KW . e e kilowatts
- 588800 0660680800a80600608880080a0660600: local
LPTV. ... low powaer teigvision
L) 5606000000008 80600000000008008 local sunset
Istng . ... listening
(7 15666 0006600606060000660000 800000 long wave
1 meters
MBS ............... Mutual Broadcasting System
MDS .............. Multipoint Distribution Service
mdse.......................... merchandising
(11/}*]6600 000000 0066005060000 000 manufacturing
([ e naRn 6608000 AABE a8 6080000000 managing
11~ P manager
mgmt ... management
MAZ. . e e megahernz
[ PR a08 R 0RBe0EG0aaa0000a0a080000a0000 miles
mitg .. ... marketing
MMDS............couuvt Multichannel Multipoint
Distribution Service

22 T month
mod........ ... modification
MOR...........oivie middle of the road
MSO .................. multiple system cperator
mthy ... . monthly
MTV.. .. Music Television
MIUB, ..ot et e music
musicréev ...................... music reviews
MW e s medium wave
N e night
(1T} 85860 0000060500008000000008000 not available
NAB ........ National Association of Broadcasters
(L s oA e e 6 e 0a0aaahaa0000aaaa0a6E national
net. ... network
1 Z ]+ newspaper
off .. e officer
LT T O P operations
[ R R R naa006R0 5064880 060606055060000 personnel
playrev ........... play reviews {theatre reviews)
L e B Eaa000 B aBE006006000 80660600 Polish
POP ... population
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HAlaE00a00R0 0000008000600 a8 public relations
[ G 6a0 800056 0680000085500 000000 president
PRI..........oovvevns Public Radio Intemational
progmg ... coii i e programming
progsv........... ... i, progressive
PIOM ..ttt e i promoetion
PSA .......... .. ... ... presunrise authority,
public service announcement

ptAr L. partner
pubaffrs ......... e public affairs
publ ... ... e publicity
(-] 5caooaoacoonoboo0apacanan0a0a0aa quarterly
quad............. e quadraphonic
recordrev ............iiiiiiinn record reviews
- relations
{1 Baanna000600566060000000000003000C religion
PO . e e reprasentative
RFE ......coviiiiien Radio Free Europe
-1 Ga06000a00aa0aaanEEaaaa a8 6aaRa008 region
] regional
i 5 S abe a0 n080aa0a000880600008000 Radio Liberty
Ch . e research
R 6o ooa0aanadaaanasaaag00a0n twice annually
i 80868 e na0naaanaaanannan6G twice monthly
(-7} Gaon66an0aAan 00 nDnnn0 000 twice weekly
BB . . i secraetary
BOP . . i separate
f 1156000065 6650000008500600060600060068 shares
SH ... e specified hours
818 .. .. e sales
SMATV......... e satellite master
antenna television

1 Baaona660a008000080aa0080080800000 Spanish
Bl e e senior
185 00000005060000028000000805300 shares time
stn ... station
{580 000aE0000600a0 065000000 00000 subscriber
(11 a8 n 06000 606000508000 0800 superintendent
BUPVE . ... e supervisor
BVCB . ..ottt e services
£ Ao 0000000089 800600000 60000060000 short wave
a0 0000000000666000009000a000063865000 terrain
tech ....... ... .. i technical
telerev ..................... television reviews
=111 58060000000 00080800000 three times a month
Ay three times a year
TNN e s The Nashville Network
L {60 50800660068600000000008005a0000060 traffic
BTANB. .. oo i e translators
i 1 6000000080 a0600808400600000000 treasurer
{7 Ji0c00000085000600000808000000000 township
TWX. oo Teletypewriter Exchange
U e unlimited
U 5 8000600000000060000000 ultra high frequency
UPI................... United Press Intemational
UPN ..ot iieieiin e United Paramount
Network

(7 ] 6t ca00080500000030855250500000000 variety
vert. ... vertical polarization
VHF .. ... e very high frequency
videorev ...................... video reviews
VI e, visual
VOA .. ... it Voice of America
VP .o vice president
5000000000 000000E0000000000000000000a watts
wkly ... weekly
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Brief History of Broadcasting and Cable

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

One of the most dramatic developments of 20th-century
tachnology has been the use of radio waves—electro-
rmagnetic radiations traveling at the speed of light—for
communication. Radio communication designed for re-
ception by the public atlarge is known as"broadcasting.”
Radio waves of different frequencles (number of cycles
per second) can be “tuned.” Hence, signals from many
sources can be received on a radio set withoutinterfering
with each other.

In everyday language, the term “radio” refers to aural
{sound)broadcasting, whichis received from amplitude-
modulated (AM) or frequency-modulated (FM) stations.
“Television,” another form of radio, is received from sta-
tions making both visual and aural transmissions. AM
radio, sometimes called standard broadcasting, was the
earliestbroadcast service and operates on relatively low
“medium*frequencies. FM and TV are newer and ocCupy
considerably higher frequency bands.

Radio communication was bom of many minds and
developments. Inthe 1860s, a Scottish physicist, James
Clerk Maxwell, predicted the existence of radio waves.
Heinrich Rudoiph Hertz, a German physicist, later dem-
onstrated that rapid varations of electric current can be
projected into space in the form of waves similar to those
of light and heat. (His contributions have been honored
intemationally by the adoption of Hertz as a synonym for
cycles per second.) In 1895, an [talian engineer,
Guglielmo Marconi, transmitted radio signals for a short
distance, and at the tum of the century, conducted suc-
cessful transatiantic 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 radiotel egraphy for savinglife and prop-
erty at sea.

This new communication medium was first known as
“wireless.” American use of the term “radic” is traced to
about 1912 when the Nawy, feeling that “wireless” was
too inclusive, adopted the word “radictelegraph.” The
use of the word “broadcast” (originallya way to sowseed)
stems from early U.S. naval references to “broadcast” of
orderstothefleet. Now itis used to describe radio service
to the public.

The origin of the first veice broadcast is a subject for
debate. Claims to that distinction range from “Hello,
Rainey,” said to have been transmitted by Nathan B.
Stubblefield to a neighbor, Rainey T. Wells, in a demon-
stration near Murray, Ky., in 1892, to an impromptu pro-
gramfrom Brant Rock, Mass.,by Reginald A. Fessenden
in 1906, which was picked up by nearby ships.

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

egan.

Theidentity of the “first” broadcasting station alsoisa
matter of conflicting claims. Thisis due largely tothe fact
that some pioneer AM broadcast stations developed
from experimental operations. Although KDKA Pitts-
burgh didnotrecsive a regularbroadcasting license until
Nov. 7, 1921, it fumished programs under a different
authorization before that date. Records of the Depart-
ment of Commerce, which then supervised radio, indi-
cate thatthe first stationto receive a regularbroadcasting
license was WBZ, Springfield, Mass., on Sept. 15, 1921,
{(WBZ is now assigned to Boston.)

There was experimental network operation overtele-
phone iines as early as 1922. In that year, WJZ (now
WABC) New York and WGY Schenectady, N.Y., broad-
cast the World Series. Early in 1923, WEAF (now
WNBC) New York and WNAC Boston picked up a foot-
ball game from Chicago. Later that same year, WEAF
and WGY were connected with KDKA Pittsburgh and
KYW Chicago {now Philadslphia) to carry talks made at
adinnerin New York. President Coolidge's message to
Congress was broadcast by six stations in 1923.

In 1926, the Naticnal Broadeasting 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

that same 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
prohibitedfrom operating two networks servingthe same
area at the same time. RCA sold the Blue Network to
EdwardJ. Noblein 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-
erate fourradio networks, each providing a specificserv-
ice.)

FM and TV broadcasting emerged from their experi-
mental stage just before U.S. entry into World War I1.
Wartime restrictions retarded expansion of radio facili-
ties, although the emergency produced new techniques
and apparati that are in use today. Inthe decades follow-
ing the war, broadcasting expanded domestically, and
the development of communication satellites has
opened new possibilities for international 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 depatment) re-
sponsible for licensing radio stations and operators.

Early broadcasting was experimental and, therefore,
noncommercial. In 1918, 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 Radio 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 fraquencies
(750 and 833 khz} were assigned for program transmis-
sion.

So rapid was the development of AM broadcasting
that, upon recommendation of subsequent National Ra-
dio Conferences 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 Secrstary of Commerce was unabile to deal
with the situation because court decisions held that the
Radio Act of 1912 did not give him this authority. As a
result, many broadcasters changed their frequencies
and increased their power and operating time at will,
regardless of the effect on otherstations, producing bed-
lam on the air.

In 1926, President Coolidge urged Congress 10 rem-
;33\2/ 7rnat‘lers. The result was the Dill-White Radio Act of

Federal Radic Commisslon—The RadioActof 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, to examine and license radio operators
and to assign radio call signs.

Much of the early effort of the Federal Radio 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
President Roosevelt, the Secretary of Commerce in
1933 appointed an interdepartmental committee to
study electronic communications. The committee rec-
ommended that Congress establish a single agency to
regulate allinterstate and foreign communication by wire
and radio, inctudingtelegraph, telephoneandbroadcast.
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The Communications Act of 1934 created the Federal
Communications Commission for this unified regulation.
This is the statute under which the FCC operates and
which it enforces. Several of its provisions were taken
from the earier Radio Act.

FederalCommunications Commission—The FCC
began operatin?] on July 11, 1934, as an independent
federal agency headed by seven commissioners, who
are appeinted by the President with the advice and con-
sent of the Senate. Under legislation passed in 1982, the
FCC was cut back to five commissioners in June 1983.

FCC Broadcast Regulatlon—One ofthe FCC's ma-
jor activities is the ragulation of broadcasting. This has
three phases.

The first is the altocation of space in the radio fre-
quency spectrum to the broadcast services and to many
nonbroadcast services which also must be accommo-
dated. In viewof the tremendouslyincreased use of radio
technology in recent decades, the competing demands
forfrequencies areamongthe commission’smostpress-
ing problems. Fortunately, as technology has advanced,
frequencies higher and higherin the spectrum have be-
come usable. Apartfromthe frequencies used for broad-
casting, frequenciesin otherportions of thespectrumare
allocated for “broadcast auxiliary” use by remote pickup
and other transmitters auxiliargto main broadcast sta-
fions (see Auxiliary Broadcast Services).

The second phase of regulation is the assignment of
stations in each service within the allocated frequency
bands, with specific location, frequency and power. The
chief consideration, although by no meansthe onlyone,
is o avoid interference with other stations on the same
channel (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 built and it is 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 operatingin accordance
with FCC rules and technical provisions of their authori-
zations, modifying the authorizations when necessary,
assigning station call letters, licensing transmittar opera-
tors, processing requests to assign the station license to
another party ortransfer 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 publicinterest.

Although educational and cther noncommercial sta-
tions share the airwaves, the American broadcasting
system for the 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 to 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 term
of license fora radiostatlon is seven years; the maximum
term of license for a television station is five years.

Under requirements of the Communications Act, ap-
plicants must be 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 alien officers or di-
rectors or with more than one-fifth of the capital stock
controlied by foreign interests may not be licensed.

Penalties for viclation of FCC rules by broadcast sta-
tions, depending upon the degree of sericusness, range
from reprimands, fines and shont-term probationary li-
censesto denial of license renewal, or even license revo-
cation. Cease-and-desist orders may also be issued.

In 1965, the commission provided for publicinspection
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, andinclude licenses, records of ownership, applica-
tions to the FCC and related matenal, network affiliation
contracts and employment reports.
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The commission is forbidden by law from censoring
programs. The Communications Act, Section 326,
states: “Nothing in this Act shall be understood or con-
strued to give the commission the power of censorship
overthe radio communications of signals transmitted by
any radio station, and no regulation or condition shall be
promulgated or fixed by the commission which shall in-
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.

Falrness 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 impontance and to prasent all sides of the is-
sues. While most broadcasters cheered the action as
one that elevated their First Amendmentstanding, many
members of Congress called for resurraction of doctrine
in federal law.

Only the general faimess doctrine was repealed. The
fairness corollaries—the personal attack rule and the
political editorializing rule—are still onthe books. Broad-
cast organizations have petitioned for their delstion, but
thus farthe FCC has failed 1o 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 public importance.” In 1967, the commis-
sion adopted specific rules requirng 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 applied to station editorials endorsingoroppos-
ing a political candidate. These rules were upheld by the
Supreme Courtin 1969.

Section 315—Section 315 of the Communications
Act provides: (a) “if any licensee shall permitany person
who is a legally qualified candidate for any public coffice
to use a broadcasting station, he shalt 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 powerof censorship overthe ma-
terial broadcast under the provisions of this saection. No
obligation is hereby imposed upon any licensee to allow
the use of its station by any such candidate ... (b) The
charges made for the use of any broadcast station for
any of the purposes set forth in this section shall not
excesd 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 cne candidate to afford equal
opportunities to “all" otharlegally qualified candidatesfor
the same cffice, including, often, some who have ne
chance of prevailing in the election. In 1960, Congress
suspended this requirement forthe presidentlal elaction,
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 permanent basis is contained in
legislation passed by Congrass in September 1970.

Advertising—Congress passed a law late in 1990
that limitsthe amount of advertising in children's TV pro-
gramming (12.5 minutes perhour on weekends and 10.5
minutes per hour on waekdays). The FCC had alimi-
natedadvertising timelimits forall typesot pro%ammi ng
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 Qulz 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 cbligation to make an announcement
when money or other consideration is received for the
presentation of broadcastmaterial {e.g., meney received
by a diskjockey tor playing a record). They made illegal
the presentation of programs purporting fc be contests
of knowtedge or skill where the result is in any way pre-
arranged.

Lotterles and Fraud—Congress, in January 1975,
modified the law to permit the broadcasting of informa-
tion or advertisements on a lawful state-operated lottery
bystations 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-
fery,” a giveaway arrangement must involve a prize,
chance and “consideration.” A number of commission
and court dacisions have dealt with these concspts in
particular situations, especially as 10 what is “considera-
tion.” (It has been held, for instance, that having to go in
a particular store or listen to a particular program is not
“consideration.”)

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

In 1978, the Supreme Court affirmed the FCC's
authoritytoactagainststationsthatbroadcastindecency
during times when the likelihood of children being in the
audience was high. It was not until April 1987 that the
FCC began enforcing the law in eamest, however. Since
then, ithas 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
ofmidnight-6a.m. In Julyof 1995,aU.S. Courtof Appeals
in Washington upheld the FCC's enforcement of the in-
decency rules.

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

In 1995, the FCC repsaled the Financial Interest and
Syndication rules as well as the Prime Time Access Rule
(PTARY). The commission set a one-year sunset period
on PTAR, which generally prohibits newtork-affiliated
stations in the top 50 markets from broadcasting more
than three hours of network or former network program-
ming during the four prime time viewing hours.

In 1995, the commission also repealed the “network
station ownership”rule andthe “secondaryrule”. Thenet-
work station rule prohibited networks from owning TV
stations in markets with few stations or station of “un-
aqual desirability.” The “secondary affiliation rule” pro-
hibited networks from establishing a secondary affiliation
with an already affiliated station in markets where two
stations had affifiations and there was at least one inde-
pendent unaffiliated station.

The commission also proposed modifying or eliminat-
ing a series of networkrules. Those under reviewin 1995
were:

»The right to reject rule, which ensures thata network
affiliate retains the right to reject network programming;

»The time option rule, which prohibits a network from
holding an option to use specified amounts of an affili-
ate's broadcast time;

*The exclusive affiliation rule, which prohibits a net-
work from preventing an affiliate from broadcasting the
programming of another network;

s The dual network rule, which prevents a single entity
from owning more than one broadcast television net-
work; and

« The network territorial exclusivity rute, which prohib-
its an agreeament between a network and an affiliate that
prevents anothar station in the same community from
broadcasting a network program not taken by the affili-
ate. The rule also prohibits an agreement that would pre-
vent another station in a different community from
broadcasting any of the network’s programming.

Monopoly—Commission rules prohibitthe same per-
son or group from cwning more than four radio stations
or one TV station in the same locaiity. {Ownership is
limited to just three radio stations in small markets with
fewer than 15 total stations.) Nationally, the FCC permits
ownership of up to 18 AM and 18 FM stationsand 12 TV
stations. The TV stations may not operate in markets
collectiveiy containing more than 25% of the nation’s TV
homes.

Licensees are now also prohibited fromowningan 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 homes passed in a locality.
Still prohibited: common ownership of TV stations and
newspapers or TV stations and cable systems in the
same market.
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Recelvers—The advent of “wireless” promptedama-
teurs and others interested in listening in on Morse code
radiotelegraph transmissions to acquire receiving
sets. Homemade sets with crystal detectors gradually
gave way to commaercially manufactured receivers.
Then the rise of broadcasting aroused public interest in
owning sets, battery-operated at first, to receive regular
programs. Receivers operated by house current came
on the market about 1928. Developmentof the transistor
in 1948 led to their use in place of tubes in sets. Succes-
sive stages in TV receiver development have taken sets
from black-and-white to color, and VHF-only to ali-chan-
nel (VHF and UHF) capability (see chapter on TV
Broadcast).

The commission doesnotlicense receivers. However,
it does require manufacturers to limit radiation that may
interfere with radio or TV reception.

Call Letters—Intemational agreement provides for
naticnal identification of a radio station by the first letter
or first two letters cf its assigned call signal, and for this
purpose the alphabet is apportioned among nations.
Broadcast stations in the United States use call lettars
beginning with K or W. Generally, those beginning with
K are assigned to statlons wast 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. Asinland stations developed, the Mis-
sissippi River was made the dividing line between K and
W calls. However, KDKA Pittsburgh and some other
eastern stations autherized befere this system went inte
effect have retained their K calls, and similarly some
pionesr 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-latter 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."

Naticnal 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 of giving emergency waming and
advice to the public in event of attack, butthey are put to
peacetime use in alerting audiences to sarious weather
and other emergencies thraatening life and property.

In 1994, the commission adopted a digital “emergency
alert system” (EAS) intended to replace the EBS. The
commission has also proposed extending EAS requlre-
ments to wireless cable, satellite master antenna sys-
tems and video dialtone systems.

Broadcast Operation

Frequencies and Station Assignments—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 orsimply AM, occupies the band from 535 khz
to 1705 khz, although no stations have yetbeen licensed
for the newly allotted upper end cf the band (1605 khz to
1705 khz). Radio waves travel with the same speed as
light, and are of different “frequencies" (cycles per sec-
ond) and “wavelengths” (distance between pointsin suc-
cessive cycles). “Frequency” and "wavelength” vary
inversely with each other. The latter term was tormerly
used genenaily to describe a particular radio wave, and
still is in some other countries; but in the United States
the use of “frequency” is much more common. The us-
able frequency spectrum has constantly expanded up-
ward with developingtechnology, sothatwhat were once
“high" frequencles are near the low end of the total spac-
trum used.

FM broadcasting occupies the frequencies from 88 to
108 mhz, with 100 channels of 200 khz width each, the
lowest 20 of them reserved foreducational use. Both the
center fraquency (e.g., “93.1 mhz") and the designated
channel number from 201 to 300 are used (e.9., “channel
201" is “88.1 mhz"), although channel numbers are not
in popular usage since they are not en FM receivers.

In television, where wider channels are required to
carry both picture and sound, each channel is 6 mhz
wide. The very high frequency (VHF) portion of the tele-
vision service occupies the frequencies 54 to 72 mhz
(channals 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
occupies the frequenciesfrom 47010890 mhz (channels
14through 83). Designated channel numbers identify the
frequencyassignments (e.g., 54-60mhzis "Channel 2"),
Thereis no “channel 17 in telavision.
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Although “AM" and “FM" are often used to refer to the
standard broadcast and FM broadcast services, these
terms mora properly apply to the methods, "amplitude
modulation” and “frequency modulation,” used to im-
prassaural orvisualintelligence onthe carrierwave. The
“AM” principle is used not only inthe standard broadcast
service but also in the picture portion of television and in
theintemational “shortwave” service. The “FM"” principle
isusad bothinthe FMbroadcastservice andinthe sound
portion of television.

In all the broadcast services, the same aural orvisual
channel can be usedin different placesif the 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 @ 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.

Inthe microphone, these vibrations are 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, 5o it is varied to correspond with fluctuations of
the speech or music received at the microphone. This is
called "modulation.”

In AM broadcast, the audio waves are impressed on
the camier wave in a manner to cause its amplitude (or
power) to vary with the audio waves. The frequency of
1he carrier remains constant. Thisis known as amplitude
modulation. In frequency modulation (FM), the ampli-
1ude remains unchanged but the frequency is varied in
amannercorrespondingto the voice ormusicto betrans-
mitted.

These modulated waves radiate from the antenna
tower at approximately 186,000 miles per second (the
speed of light). Some of them follow the contour of the
ground and are called "groundwaves.” Others dart up-
ward and are called “skywaves.” At night, the skywave
portions of transmissionsinthestandard broadcast (AM)
frequencies are reflected back to earth by electrical par-
ticles in the “ionosphere” portion ofthe atmosphere. This
gives the listenera choice of more distant AM stationsat
night, butalsoincreases interference. Daytime reception
is largely dependent upon groundwaves.

Radio waves may pass through buildings and other
objects but are subject 1o absorption or interference.
As in the case of ripples on water, radio vibrations
weaken with distance. Seasonal disturbances and
sunspot periods can throw them off course and cause
“freak” reception.

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

The so-called “shortwave" (international long-dis-
tance) broadcast stations transmit in the frequency
range 6 mhz 10 25 mhz. These waves are sent out one
after another so rapidly that the distance between their
crests (wave length) is only about 37 to 150 feet.

FMand TV stations, broadcasting in the very highand
ultra high frequencies, send out even shorter, or very
short, waves. (The word “shortwave” came into use be-
fore there was technology to use these other partsof the
spectrum.)

The modufated radic wave from the radio station is
picked up by the home receiving antenna. In other
words, the wave sets up in the receiving antenna a
current having the same frequency characteristics
asthe one transmitted. In the receiver, the audio and
carrier waves are separated by a device called a
detector ordemodulator. The carrier wave, no longer
needed, is dissipated while the audio wave is re-
layed to the loudspeaker where it is transformed back
intothe sound that is heard by the listener. (Television
operation is discussed in TV Broadcast.)

Stereophonic Service—Stereophony is not really a
20th century innovation but dates back to experiments
performed over wire lines by telephone engineersinthe
1880's. Even at thattime, contemporary accounts spoke

of being able to “localize” a singer’s position on an opera
stage by virtue of the signal strength in either the right or
\eft telephone. Over the next few decades, there were
otherexpermentsintransmitting binaural sound, butthe
general impstus to development came only with post-
Word War Il technology in which multiplexing tech-
niques were applied to FM broadcasting. In 1959, the
National Stereophonic Radio Committes was created to
examine the many proposed systems of FM sterec and
submita final recommendation to the commission. Inthe
summer of 1960, six systems were field tested over
KDKA-FM (now WPNT) Pittsburgh, with receivers set up
at Uniontown, Pa, The system of stereo transmission
proposed by the General Electric Co. and the Zenith
Com. wasadopted, withbroadcasting authorizedtostart
onJune 1, 1961. The FCC authorized AM stereoin 1962,
but refused to select a standard from among five incom-
patible systems. In July 1982, KDKA(AM) Pittsburgh and
KTSA(AM) San Antonio, Tex., began AM sterec pro-
gramming with a Kahn system, the first to win FCC ac-
ceptance. The Motorola system ultimately emerged as
the most popular system. Under a congressional man-
date, the FCC in 1993 finally picked a stereo standard.
And to no one's sumprise, it was Motorola's.

Nonetheless, AM stereo has not caughton, principally
because many AM stations have given up on music for-
matsand nolonger care, Sterso didnothingtoovercome
AM's other weaknesses as a music medium: suscepti-
bility to interference and low fidelity.

Television stereo was approved by the FCC in spring
1984, Although the FCC did not adopt a single standard,
itdidprovide interference protection foran industry com-
mittee-selected Zenith/dbx transmission system. The
authonization allowed not only for stereocasts, but also
asecondaudiopregramchannelforbilingual ornarrative
broadcasts and a third channel for professional uses.
Noncommercial WTTW(TV) Chicago became the first
stergo TV broadcasterin August 1984. Within one year,
100 stations were providing multichannel 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 acts as the
antenna and usually vanes in height with the frequency
ofthetransmission. Few AM antennas exceed 1,000 feet
in height and most are considerably less. By con-
trast, in FM and TV, where transmission follows “line
of sight,” service depends on the location of the re-
ceiver in relation to the transmitting antenna. Here,
antenna height is extremely imporntant. While FM
and TV antennas themselves are short, they are
often situated, for greater overall height, atop natu-
ral or man-made structures, such as tall buildings,
mountain tops, ortall towers specifically built forthis
purpose.

In the interest of safe air navigation, authorizations for
broadcast transmitting antennas must usually be co-
ordinated with the Federal Aviation 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 also limit public and
occupational exposure to radio frequency radiation
emissions from antenna towers. Following enactment of
new regulations 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 rulesalso applyto TV translators, low power
TV, satellite earth station transmitters and experimentai
stations.

“Directional antennas” consist of more than one radi-
ating element (the tower in AM), with phasing of the ra-
diation from a series of towers so arranged that
radiations cancel each other in some directions and re-
inforce each other in other directions. Sometimes they
are used to increase radiation and service in a particular
direction. More commonly, the purpose is to restrict ra-
diation in one or more directions, usually to avoid inter-
tference to other stations.

As AM stations began to multiply onshared channels,
it became necessary to employ directional antennas to
prevent interference. Since 1937, directional antennas
have helped new stations squesze 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. Acomplete array may include
12 towers. Directional antennas also are used in inter-
national communication and microwave relay to beam
transmissionsto particularpoints. Some FMand TV sta-
tions now use directional antennas.
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In 1995, the commission adopted rules placing tower
upkeep responsibilities primarily on the tower owners.
The commission also adopted a streamlined antenna
registration procedure unifying a series of rules for reg-
istering different types of antennas and incorporating
Federal Aviation Administration painting and lighting
rules.

AM Broadcast

AM isthe oldestsystem ofbroadcasting. The pioneer AM
service started operation on the 535-1605 khz band. In
a sweeping reform of the service in 1991, the AM ex-
tended the upper end of the band to 1705 khz.

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

Classes of AM Broadcast Channels and Sta-
tions—Clear channel. A clear channel is one on which
stations are assigned to serve wide areas. These sta-
tions are protected from objectionable interference
within their primary service areas and, depending on the
class of the station, their secondary service areas. Sta-
tionsoperating on thesechannelsareclassified asfollows:

(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 over an
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 interferance 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. A Class B station is an unlimited
time stationwhich is designedto render service only over
a primary service area. Class B stations are authorized
to operate with a 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.

(3) Class D station. A Class D station operates either
daytime, imited time or unlimited time with nighttime
powerlessthan 250 watts. Class Dstations shall operate
with daytime powers not ess 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
D stationsthat had not been previously licensed as Class
B will not be authorized.

Regional Channel. A regional 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.

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 op-
erating on a local channel and is designed to render
service onlx over a pimary service area that may be
reduced it found to cause interference with other sta-
fions. The power shall not be less than 250 watts, nor
more than 1 kw, Class C stations that are licensed to
operate with 100 watts may continue to do so.

Day and Night Service—Of the two types of sig-
nals—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, lost in the daylight, are reflected
fromthe 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 astime of day,
weather, latitude, atmospheric noise and sunspot activ-
ity, hence the name “secondary.” Because of the high
power and extent 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
frequencies at night, the number of AM stations operat-
ing at nightmustbe limited. Therefore, slightly morathan
half of U.S. AM stations are licensed for daytime-only
operation, sunrise to sunset, although onmanyfrequen-
cies most of them are also permitted to operate, usually
with reducedpower, starting at 6 a.m. whenthatisbefore
sunrise {so-called "presunrise” operation). More than
2,000 such stations may operate up to two hours after
local sunset,
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In the early 1960s, the AM band was experiencing
congestion and interference. At the same time, some
service 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 powertul facilities, were tightaned 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 first local radio outlets
fora number of communities. Still, there were unfulfiled
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 wera more than
twice as many AM as FM stations on the air.

The next year, new rules ware proposed under which
the commission would, to a greater extent, regard AM
and FM as 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
granted if an FM channel were available which would
bring the same service benefits. FM development would
be encouraged because of technical qualities of this
service, includingample nighttime coverage and relative
lack of interference when new stations were added.

FM Broadcast

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

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

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

Hlstory—The principle of frequency modulation has
long been known, but its advantages for broadcasting
ware not realized until shortly before World War ||,
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 set apart
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 endof that
year, there were 10 more. Though all radie construction
was frozen during World War I, more than 40 pre-war
FM stations continued to serve some 400,000 receivers.

FM stations were initially assigned call letters with nu-
merals added, but in 1943 the present letter system was
adopted. There is optional use of the suffix “FM” 1o dis-
tinguish these stations from jointly operated AM sta-
tions.

Because of skywave interference exparienced on the
original FM band of 42-50 mhz per second, the commis-
sion in 1945 moved FM to its present higher and less
vulnerable position of 88-108 mhz. At the same tima, it
increased the number of channels to 100, providing
80 for commercial and 20 for noncommercial aduca-
tional use.

FM Zones and Classes—In 1962, the commission
revised its commercial FM rulesto dividethe countryinto
three zonas (instead of theprevious two). Zonel includes
part or all of 18 northeastem states, plus the District of
Columbia; Zone I-Ais limitad to Southem Califomia, and
Zonas llincludes the rest of the country.

Three classes of commercial FM stations (instead of
the previous two) were created. Class A stations are as-
signed to all zones; Class B stations are assigned to
%onesul 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 operation is the height of the
antenna above surrounding terrain (see earlier 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 feet for Class C.
If the antenna height above average temrain 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, gocd 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 1o protect the service from
interference.

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

Originally, subsidiary communications were pemitted
on a simplex basis, the station devoting part of the time
on its channel to regular broadcasting and part to this
specialized service. Later, rules were adopted requiring
subsidiary communications to be on a muitiplex basis,
that is, using one or more subchannels with the main
channael used forregular broadcasting. The FCC permits
FM broadcasters to use their subcarriers for abroad va-
riety 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 explanationof acomplexprocess.

Monochreme-~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 1o a tiny motion picture screen and is called a
“mosaiC.” The varying light from each part of the scene
being televised falls upon these dots and gives them an
electrical charge, the strength depending upon the
amountof lightfallingupon theindividual dots. Thus each
dot becomes a tiny storage battery and the scens 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 ieft 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 intedaced so that 30 complete
pictures or“frames” composed of 525 horizontal linesare
produced each second.

As the electron beam strikes each 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 dis-
charged by the electron beam they are recharged by the
light produced by the succeeding scena falling upon
them. The succession of individual “still” scenes creates
theillusion of motion just asin the 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 thepicture tube gridand progresses downwardonthe
face of the picture tube,

The face of the tube is coated with a material which
fluoresces or gives off light at the point where itis struck
by the slactron beam. In the absence of a telsvision sig-
nal, the whole face of the picture tube is illuminated
equally by a series of closely spaced horizontal lines.
When a TV signal is placed onthe 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. If thescanning
of the electron beam in the picture tube is keptin perfect
step with the scanning of the electron beam in the TV
camera, the picture tube will reproduce the lights and
shadows of the subject scene, and the succession of
such scenes produces the illusion of motion.

In brief, the picture seen by the viewer is actually
produced by a flickering spot of light moving rapidly
across and down the face of the picture tube. The
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viewerseesthe“whole"picturebecausethescresncon-
tinues to glow for a tiny fraction of a second after the
electron beam has passed. Coupled with the retentive
abilityofthe eye, this creates theillusion thatthe picture
is thera all the time. Tha high rate of repetition of the
picture produced by the beam minimizes flicker and
lends smoothness to motion,

The TV transmitteris, in effect, two separate units. One
sends out the picture and the other the sound. Visual
transmission is by amplitude medulation. Sound trans-
mission is by frequency modulation.

Color—In color TV, a brightness component is
transmitted 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 sub-
carrier frequency located between the visual and
aural carrier frequencies.

Color standards are based on a simultaneous system
of color transmission. Signals representing red, blueand
green are transmitted simultaneously. Thesearethe “pri-
mary colors,” and when they are combined in various
amounts, they produce ail other colors. A magnifying-
glass examination of the scene on a raceiver will reveal
that it is made up only of red, blue and green dots, no
matterwhat colorisbeingshown. Even scenesnottrans-
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 tubesand
the necessary circuitry to illuminate 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 raceived as
they are on color sets.

TV History—Men of many 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 transm 'mingpictures
by wireless. in this country, Charles F. Jenkins began his
study of the subject about 1880. The English physicist,
E.E. Foumier d'Albe, conducted experiments in the
early 1900s. In 1915, Marconi predicted 'visible tele-
phone.”

In 1923, physicist Viadimir Zworykin, a Russian-born
American, applied for apatentontheiconoscope camera
tube. In the years following, there were experiments by
E.FW. Alexanderson and Philo T. Famsworth in this
country and John L. Baird in England. An experimental
TV program, in which Secretary of Commerce Herbert
Hoover participated, was sent bywire between New 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) reported that a
few broadcast stations were experimenting with televi-
sion in 1928. In that year, WGY Schenectady, N.Y.,
broadcastthe first TV drama. Large-screen TV wasdem-
onstrated by Radio Corp. of America (now RCA Corp.)
at a New York theater in 1930. RCA tested outdoor TV
pickup at Camden, N.J., in 1936.

By 1937, there were 17 experimental TV stations op-
erating. The first incumbent U.S. President seen on TV
was Franklin D. Roosevalt, when he opened the New
York World's Fair in 1939. Thatyear saw the first telecast
ofa majorleaguebaseball game, acollege footballgame
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 that of Hany S. Truman in 1950. The first
TV debate between presidential candidates was in 1960
between John F. Kennedy and Richard M. Nixon. The
first presidential message to Congress televised in color
was that of President Lyndon B. Johnson in 1966.

Early Commercial Operation—The Joumal Co. of
Milwaukee, now licenses of WTMJ-TV, filed the first ap-
plication to broadcast TV on a commaercial basis, At a
1940 hearing the FCC found industry divided on technol-
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, thecommissionauthorized commercial
TV operations to start the following July 1 on 10 commer-
cial stations which were on the air by May 1942, six con-
finuing during the war.

In 1945 the commission allocated 13 VHF channels
between 44 and 216 mhz for commercial television, but
itnoted thatthere was not enough spectrum space below
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300 mhz for an adequate nationwide system. Twelve of
the VHF channels had to be shared with nonbroadcast
two-way radio services. Toprepare for TV éxpansion, the
UHF frequencies between 480 and 920 mhz were made
available for experimental TV and those between 1,245
and 1,325 mhzfor TV relay.

In 1948, because of interference with commaercial 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 tha situation. This was
the so-called TV “freeze” order. On July 11, 1948, com-
prehensive changes were proposed 10 improve and ex-
tend TV service. These included éngineering standards,
opening UHF channels for TV, considerationof 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 ona that met its criteria for color operation, aven
though this system could not be received in mono-
chrome on existing receivers (the others claimed theirs
could). This method of operation was adopted in 1950,
but the door was left open for development of a better
system.

CBS began limited color broadcastson June 25, 1951,
but ran into problems. Because of a materials shortage,
Defense Mobilization Chief Charles E. Wilson, in Octo-
ber 1851, requested the suspensicn of manufacture of
color TV sets for the public and interest in the field se-
quential system lagged.

Thereafter, new standards for “compatible color,” re-
ceivableboth in color and monochrome, weredeveloped
by RCA and advocated by the industrﬁhrough its Na-
tional Teievision System Committee. These standards
were adopted by the cemmission on Dec. 17, 1853.

Freeze Lifted 1952—0n Apr. 14, 1852, the commis-
sion reopened TV to expansion, It added 70 UHF chan-
nels (between 470 and 830 mhz) to the 12 VHF channels
(54-216 mhz). Itadopted a 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 maximumvaries 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 it is 316 kw; and On
UHF channels 14-83itis 5,000 kw. With very high anten-
nas, the amount of power is reduced.

Separation of stations on the same channels is deter-
mined by three geographic zenes. In Zone |, minimum
co-channel separation is 170 miles for VHF channals
and 155 for UHF. This zone covers Massachusetts,
Rhode Island, Connecticut, New Jersey, Maryland,
Pennsylvania, Delaware, District of Columbia, Ohio, In-
diana, Illinois and parts of Maine, New Hampshire, Ver-
mont, New York, Virginia, West Virginia, Michigan and
Wisconsin.

in Zone I, minimum co-channel separation is 190
milesfor VHF and 175 milesfor UHF channels. Thiszone
includes Kentucky, Tennessee, North and South Caro-
lina, Missouri, lowa, Minnesota, Arkansas, Kansas, Ne-
braska, Oklahoma, North and South Dakota, Utah,
Idaho, Arizona, New Mexico, Montana, Wyoming, Ne-
vada, Colorado, Oregon, Washington, California,
Alaska, Hawaiiand parts of Maine, New Hampshirs, Ver-
mont, New York, Virginia, West Virginia, Georgia, Ala-
bama, Mississippi, Louisiana, Michigan, Wisconsin and
Texas.

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

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

TV Service—Commercial TV stations are required to
broadcast at least 28 hours a week, at least two hours
every day, atthough 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 frequency. The rules afso provide that UHF
stations may use “boosters,” low-power stations re-
broadcasting on the sama frequency, to fill in “shadow”
areas within their normal 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 relay 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 Schenectady, and
WPTZ {now KYW-TV) Philadelphia in 1944,

Regular coaxial-cable relay service was inaugurated
between Washington and New York in 1946. The follow-
ingyearmicrowave relay service was extended asfaras
Boston. A Midwestem relay system, opened in 1948,
was joinedwiththe Eastem systemin 1348. 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 programmingto many of their afiiliates.
Of the three, NBC has the most extensive satellite net-
work. It serves diractly via satellite more than 170 of its
affiliates.

UHF Development—Economic and technical prob-
lems have impeded full utilization of the UHF channaels.
Because of thelarge number of VHF-only receivers origi-
nally in use, advertisers preferred VHF stations which
limited UHF revenues.

in 1956, the commission outiined plans to promote
comparable TV facilities asa means of 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 scught the cooperation of industry to
find ways to increase the range of UHF stations. ltmade
certain areas all-UHF and took other steps to put UHF
and VHF on a more compeatitive basis. in 1966, it revised
the table of channel assignments to make additional
UHF assignments.

Public Broadcasting

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

By 1925, educational groups had 171 AMlicenses. For
various reasons, notably the increased competition from
commercial broadcasting, most of these stations were
off the air by 1934 when the FCC was created. However,
there are still two dozen educational stations operating
in the AM broadcast band, although there are no longer
any educational allocations there {see section on FM
below).

As directed by Section 307{(c) of the Communications
Act, the commissionin 1334 studiedaproposal thatCon-
gress allocate fixed percentages of radic facilities for
nonprofit programs. On Jan. 22, 1935, the FCC recom-
mended against such a statutory allocation but recog-
nized the need for extending broadcasting to education.
It expressed its intention “actively to assist the detemi-
nation of the righttul place of broadcasting in education
and to see that it is used in that place.”

FM Educational Stations—When regular FM broad-
casting was authorized in 1941, five channels were
authonzedfor noncommercial educational use asa 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 noncommarcial educational FM stations
has grown siowly but steadily.
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In 1948, the commission authorized 10 watt operation
on educational FM channals. 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 faw thousand dollars. High-power equipment
may be added when desired. In 1851, as a further aid,
the commission authorized remote control operation of
low-power educational stations. Approximately half of all
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 permit planned develop-
ment ofthe 20 reserved channels, it is proposed toadopt
atable of assignments like that adoptedin 1963 for com-
mercial FM channels to allocate specific frequencies to
communities.

Stations in the educational FM service are licensed
principally to school 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 éducational 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 commarcial
service, and that special channels should be reserved.
Consequently, in 1952, channel assignments were
made to 242 communities exclusively for noncommer-
cial educational stations. Forty-six of these were made
to primary educational centers. Of the total 242 chan-
nels, 80 were VHF and 162 UHF. There have been more
assignments since. In 1966, a revised table of channel
assignments was adopted for UHF, containing many
more educational assignments than before. The new
table contains altogether over 615 educaticnal TV as-
signments in the mainiand states, more than a third of all
channel assignments.

The first educational TV station to 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,

A1962|aw 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 Corpora-
tion for Public Broadcasting, whose primary function
is to funnel federal funds to qualified noncommercial
licensess. National Public Radic was established in
1971 to provide interconnection and programming
service for public radio stations. The Public Broadcast-
ing Service started operating in 1970. PBS provides
interconnection and distributes programming te public
television stations.

Cable Television

Cable TV got its start as CATV (community antenna
television) in the late 1840s when entrepreneurs seized
uponitas a method for boostin