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KOUROU, French Guiana The AfriStar
satellite is in orbit. undergoing tests for the first
weeks of the new year.

AfriStar is one of three satellite-delivered
digital audio broadcasting services planned
by WorldSpace.

AfriStar is the first of three set launches for
WorldSpace. (AsiaStar and AmeriStar. for ser-
vice to Asia and Latin America respectively.
are scheduled for launch later this year. A
fourth satellite is being constructed as a back-
up and/or to provide supplemental services.)
AfriStar will aim its satellite-delivered DAB
programming to portable receivers throughout
Africa and the Middle East.

WorldSpace also is part-owner of XM
Satellite Radio. a satellite-delivered DAB
programming license-holder for the United
States.

In the early morning darkness of Oct. 28.
1998. radio entered a new era.

Ariane Flight 113. an Arianespace 44L
space launch vehicle. took off from the
Centre Spatial Guyanais outside of Kourou.
putting AfriStar. the first satellite in the
WorldSpace system. into geostationary
transfer orbit.

See AFRISTAR, page 6 P>

Anane Flight 114 takes off, putting AfriStar into orbit

Next level radio solutions:
Harris Broadcast Systems

1-800-622-0022 www.harris.com/communications
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Complete

by Leslie Stimson

WASHINGTON Nearly one
year since it was reactivated. the
digital audio broadcasting sub-
committee of the National Radio
Systems Committee has complet
ed what members say is perhaps

DiGiTAL H@‘o BROABCAST

A

&

their first substantive task. Long
awaited lab test guidelines for in-
band, on-channe! DAB have been
approved by the subcommittee.

Assessing 1BOC
The guidelines. more than 60
pages, describe the lab test resuits
that broadcasters and receiver man-
ufacturers must see to assess the
viability of proposed IBOC DAB
systems. The DAB subcommittee is
See IBOC, page 10 p |

From source to transmitter, Harris has taken steps to
offer complete rad.o solutions to its customers arounc
the globe. Whether you need one component in the air
chain such as a DRC2000 Digital Audio Console, Harris
ZCD FM transmitter, DX AM transmitter, or a completely
integrated studio, Harris is ready to bring your radio

station to the next level
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Groups Talk
Digital Interface

Continental Electronics Corp., CRL,
Cutting Edge and Digital Radio Express
are discussing the technical merits of a
digital composite interface for the FM
market.

Such an interface would permit
processor/stereo generator manufac-
turers to preserve the digital connec-
tion all the way through the FM
exciter. Now. the composite output
signal from a typical stereo generator
is converted from digital to analog at

the final stage in order to connect to
FM exciters, even digital exciters.

Advocates of a digital composite
interface approach argue that the tradi-
tional method introduces distortion
into the audio signal. The question has
been the topic of heated debate recent-
ly among audio manufacturers and
suppliers.

“HDTV has a standard bitstream
that contains all the broadcast infor-
mation. We want to standardize on a
single, uncompressed bitstream for
FM broadcast that is equally flexible
and comprehensive.” said Dan Dickey,
Continental Electronics vice president
of engineering.

The companies also are debating if

communications services companies
pooled more than $13 million for spectrum

! At %t RCC autfidn*and now has filed an S-

“DARS dppifcation./The group, called WCS

Radit: is’bdsed infMenlo Park, Calif.

there are sound technical reasonsitd-: *= TheZdpéctrim the group wants to use,

submit specifications for a digital

composite interface to a standards

organization for further debate and,,
possibly eventual adoption.

A Third Satellite
Radio Provider?

WASHINGTON There could be a
third satellite digital audio services
provider down the road. in addition to
CD Radio and XM Satellite Radio.

A consortium of 10 wireless

compare our specs.

Take a LOOK at THIS:

Then look at our competition.

OF COURSE many stations are cost-conscious
these days— just remember why you wanted a new
console in the first place: to UPGRADE.
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designed cue system, and a truly effective control room and
studio monitor interface. And because it's totally modular,
service is easy—even while you're on-the-air! Documentation:
this can determine whether you have an installation day or
an installation week. We've done it right to guide you through.
And PERFORMANCE? Of course we've handled that; simply

DON'T MISS your opportunity to upgrade. Choose
the R-60 radio console from AUDIOARTS.
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600 Industrial Drive, New Bern, NC. 28562
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2310-2320 MHz and 2345-2360 MHz, is

-on either side of the 25 MHz split between
-the other twe S-DARS license-holders.

‘When the FCC first allocated S-DARS
spectrum, it said there could be frequency
coordination problems with Canada and
Mexico with the above frequencies, which
is why the spectrum originally allocated
and sold for S-DARS was reduced from 50
MHz to 25 MHz. The frequency coordina-
tion issue remains to be worked out.

Tower Near-Miss
Spurs Warning

WASHINGTON The FCC has warned
antenna owners to comply with tower
lighting and marking rules.

The warning came after a helicopter
ambulance in Texas nearly hit an unlit
radio tower at night. The FCC said the
incident occurred near Muleshoe. Texas.
where the helicopter was forced *“to alter
its approach pattern™ because of the unlit
structure. Muleshoe police verified the

See NEWSWATCH, page 3 P
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Manufacturers Eye Global Dip

Radio World 3

¢ NEWSWATCH ¢

by Randy Stine

With economists estimating that 40
percent of the world’s financial mar-
kets are in a recession, ground zero
being Southeast Asia, how are
American broadcast equipment manu-
facturers enduring the soft internation-
al market? Will the trend affect U.S.
consumers of those products?

Some suppliers have been hurt more
than others. Broadcast Electronics laid
off about 10 percent of its workforce in
early October, and blamed it partly on
poor sales to Pacific Rim countries. So
far, BE is the only equipment maker to
acknowledge publicly that it has had to
lay off employees during this global
economic downturn.

Hard hit

Particularly hard hit have been
Japan, Thailand, South Korea, Taiwan,
Indonesia and Malaysia. Many coun-
tries have seen recessions become out-
right depressions. Japan is suffering
through its worst recession since World
War II. Taiwan’s economy has stabi-
lized since late summer.

Observers say radio stations in Asia
have felt the impact. So with little
money for expansion or equipment
upgrades, most American broadcast
manufacturers doing business in the
arca found 1998 to be a year of soft
sales and lost income. But they dis-
agree on what will happen next.

Brad Harrison. director of interna-

wild fluctuations are due in part to the
normal business cycles that the world’s
economies go through.

“As an industry we are in a lull peri-
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Companies like Pacific
Research & Engineering are
active marketers abroad.

od for international business, but |
think that is a direct result of the
strong U.S. economy and the strength
of the dollar right now. If we see a
recession here in the States next year,

Opinions are mixed on how
severely U.S. equipment suppliers will be
affected by economic problems abroad.

tional sales for console maker
Wheatstone Corp., spent the month of
August last year traveling to many
Asian countries. While meeting with
distributors, Harrison got a

most likely the currencies of those
countries suffering now will come
back a bit,” he said.

Inovonics sells mainly to Europe

close look at the problems.
“It is bad, no question,”
he said. “The market in
places like Thailand and
South Korea has dried up.
Japan doesn’t really affect
us anyway. It’s almost a
closed market because they
buy mostly domestic- made
products,” he said.

Digital conversion
Harrison said most of the
radio stations in the coun-
tries he visited are in the
process of digital conver-
sion, much like the United
States. “They have a lot of
catching up to do though.
Right now the money to do
$O just isn’t there.”
International sales
account for anywhere from
25 to 75 percent of revenue
for Inovonics Inc. Jim
Wood, president of the
California firm, said those

Shively Labs
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and South America. so the company
doesn’t expect to take as a big of a
financial hit as some other manufactur-
ers. “We have had good numbers this
year in Brazil and Columbia. Even
Mexico has been strong for us. In
Europe. countries like England. France
and Italy are the mainstays for us, and
things are good there.” Wood said.

International sales

Dan Dantzler is president of the pro
audio division at Telex
Communications Inc.. makers of the
Electro-Voice line of mics. About half
of Telex revenues come from interna-
tional sales. Dantzler said the portion
from the Astan market will be smaller
this year.

“Qutside of good things happening
in China, there isn’t much to brag
about elsewhere.” Dantzler said the
China market has been good. and is
getting even better.

At Radio Computing Services. Leo
Facto, chief financial officer. doesn’t
see the Asian economies improving
anytime soon.

“Things are tough. Thailand and
Indonesia are both a mess. [ think
things in Taiwan are looking better.
Japan remains a big question mark.” he
said.

Facto said that radio station spend-
ing has virtually disappeared for RCS in

See GLOBAL, page 7 P

P NEWSWATCH, continued from page 2

tower is now lit. The FCC was inves-
tigating the incident.

Towers 200 feet and taller, or
those in certain areas designated by
the Federal Aviation Administration.
must be lit from dusk until dawn,
according to FCC rules. If a top tow-
er light is out for more than 30 min-
utes, the FAA must be notified.

Infinity IPO
Historic

NEW YORK Infinity Broadcasting
began trading 140 million shares of
Class A Common Stock at $20.50 each
in December.

Net revenue expected from the ini-
tial public offering was valued at
approximately $2.75 billion. The Wall
Street Journal called it the largest
media [PO ever. The stock began trad-
ing Dec. 10, 1998, on the New York
Stock Exchange under the symbol
INF.

CBS Corp. will continue to own 83
percent of Infinity after the stock sale,
leaving Mel Karmazin, who was to
become CBS Corp. chairman and
chief executive officer on Jan. I, in
control (RW, Nov. 25).

WHAT COMES
AFTER DIGITAL?

In the beginning, there were stone axes.
Then came fire, the wheel, and the steam
Then came analog audio and then
digital audio. What comes next?

engine.

Certainly the stone wheel must have looked
to the caveman to be the greatest discovery
that ever could be. And to the simple farmer of
the 1800’s, the steam engine was the most
modern contrivance that his mind could
imagine. But neither was a terminal technology.
Both have been replaced as time marches on.

Digital audio

Want to know what comes after digital? Call
(724) 772-2310 and ask for our white paper
“Artificial Intelligence, It’s What Comes After
Digital”. While you’re at it, you could also ask
for a no-obligation, 10-day demo of COBALT
the world’s first Neural Network

BLUE™,
audio processor.

CLARK

is also not a terminal
technology. It is simply where we are now.
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221 Commerce Park Drive,
Cranberry Township, PA 16066-6403
(724) 772-2310 Voice (724) 772-4770 FAX L

Girde (174) On Reader Service Card



4 Radio Worid

EARWAVES®

January 6, 1999

S0 ... What Do You Think?

Radio World is blessed with a large
number of readers who are involved inti-
mately in the workings of radio. They
have strong opinions. Sometimes they
direct them to RW: and sometimes they
direct them ar RW.

I love it when readers react to stories.
It means they are engaged in the issues
that matter to them. Nothing pleases me
more than hearing from an engineer or
station owner that he or she reads our
publication cover to cover. And I hear it
all the time.

Many readers ask specifically about
our policies for printing opinions.
Letters. Guest Commentaries and editori-
als are important parts of RW: indeed,
they are among the most closely read ele-
ments of the paper.

My goal as editor is to create a “mar-

ketplace of ideas™ here. That goes beyond
printing letters and interviewing industry
people: it means we work to make sure
that people with a different viewpoint
than ours have their say.

This policy causes some readers to
assume we endorse those opinions. “"How
can you print that?” they ask. “You're
doing the industry a disservice by endors-
ing that view, or by giving it ink.” I could
not disagree more. It is far better to print
unpopular or unusual opinions, and foster
debate. than to print only the palatable,
the popular and the politically correct.

The kinds of opinion that appear in
RW include:

Reader’s Forum: Our letters to the edi-
tor appear on page 5 in every issue. You
can send your opinions via e-mail to
radioworld @ imaspub.com. tax to (703)

Tech Trek Wrap Party

More than 180 people gathered in
the lobby of One American Center in
Austin, Texas. to celebrate the conclu-
sion of GulfStar’s Tech Trek (RW, Dec.
9) and the opening of the GulfStar
StarSystem.

Executives thanked the Trek sponsors:

record label representatives mingled with
Capstar engineers, programmers and
StarSystem jockeys: Capstar staff mug-
ged for the camera; and everyone had a
good time.

Frank McCoy, Gulf-Star vice president
of engineering and guiding light of the

820-3245 or mail to us at the address
shown on the facing page. We read all
letters. and most reach print.

To maximize the chance that your let-
ter will be published. make it short and
concise. If you are responding to a spe-
cific article, include the headline and
issue date. Also include your full name.
title, company and address.

The most common reason we do not
print letters is that they are too long — in
some cases, many thousands of words.
We ask the author to resubmit their piece.
shortening it to fit our page.

Another reason for rejection is that let-
ters come without a name. We do not
publish anonymous letters. While this
occasionally means we must turn away a
thought-provoking letter, this policy
assures that writers will not try to use

Tech Trek station bus tour, was dressed
in trademark bow tie topped with a
broad grin as he thanked sponsors for
their support and accepted a ceremonial
check.

The sponsors of the tour included
Harris Broadcast, Orban, Audio

Precision, Prophet Systems, Radio
Systems. Gepco International, Gentnér
and Belar Electronics.

Left photo: Orban presents its Tech Trek sponsor check. From left: Steve Schott of Harris,
Frank McCoy of GulfStar, Rick Sawyer of Orban and John Cullen of Capstar. Right photo:
Don Miller, Star System talent, ‘Miss Kara’" Dittmer, assistant to Frank McCoy, and Michelle Manuel,
GulfStar Accounting Information Systems manager, enjoy the party.

l;( Bk

ARC-16: The industry standard
for multi-site transmitter remote control.

BURK

TECHNOLOGY

Toll Free 1-800-255-8090 = email: sales@burk.com

From the Editor

e

Paul J. McLane

RW to advance their agendas without
taking public responsibility for their own
opinions.

We extend the opportunity to submit
letters to all parties involved in our
industry. including suppliers. We exclude
neither non-subscribers nor non-advertis-
ers. All are welcome to express their
opinions.

Guest Commentaries: RW seeks
longer opinion pieces about the radio
industry from individuals positioned to
offer special insight, expertise or unusual
viewpoints on a specific issue of impor-
tance to our readers. The writer might be
the director of engineering for a group, a
station owner, the president of a manu-
facturer, an FCC commissioner. a trade
group ofticial, or a litigant in a newswor-
thy legal case. We hope readers will reply
to these commentaries with their own
opinions, as well.

Columnists: Some of the finest colum-
nists in the industry appear here. includ-
ing John Bisset, Frank Montero. Troy
Conner. Barry Mishkind, Steve Lampen
and many others. These columnists fre-
quently offer opinions. Readers who wish
to respond to those opinions can choose
to write a letter to the editor, or contact
the columnist directly.

Editorial: In each issue. RW's editori-
al staff presents an opinion on a relevant
topic. It appears in the shaded box on
page 5.

In another issue, we’ll talk about how
RW formulates the opinions that appear
in that box.

FOR WINDOWS

“It’s almost like

standing in front of

the transmitter!”

Circle (19) On Reoder Service Card
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Letters received are the property of RW,
All-digital discussion

Dear RW,

In response to your query regarding
“Will Radio Ever Be All-Digital™ (RW,
Nov. 25. 1998) my response as a 31-year
broadcast veteran is: I hope not! The
reasons Paul McLane cited in his editor-
ial were quite enough for most people
(except the “digital-at-all-cost™ boys).

As a long-time fan of the old “Star
Trek™ series, | found a quote in one of
the original movies that fits this situa-
tion quite nicely. The president of the
United Federation of Planets in a speech
made the following statement: “Just
because we can do something. does not
necessarily mean we have to do it.”

As vice president of engineering for a
small-market radio station. I am always
being bombarded with “digital this™ or
“digital that.” So far. I have yet to see a

Radia Wesrid

Vol. 23, No. 1 January 6, 1999

telephone: {703) 998-7600
editorial fax: {(703) 820-3245
e-mail: radioworld@imaspub.com
Web site: www.rwonline.com

Paul J. McLane Editor

ext. 117

Sharon Rae Managing Editor

ext. 126

Alan Peterson Technical Editor
“ext. 135

Leslie Stimson News Editor/

ext. 129 Washington Bureau Chief

Laurie Ann Cebula Business/

ext. 198 GM Journal Editor

Brian Galante . Assistant Editor

ext. 146
Technical Advisor
President/CEO
Group Publisher

Thomas R. McGinley
Stevan B. Dana

Carmel King
ext. 157

Robert “Skip” Tash
ext. 160

Associate Publisher

Marlene Lane Editorial Director/Assistant COO

ext. 128

T. Carter Ross

Editor {International)
ext. 137

Christine Joaquim Managing Editor {International)
ext. 138

Ro?elio Ocampo  Latin America Managing Editor
ext. 121

Marguerite Clark European Editor

Brooke Abernethy Editorial Assistant
ext. 130
Linda Sultan Editorial Assistant
ext. 141
Contributors: W.C. Alexander, James Careless,

Harry Cole, Troy Conner, Ty Ford, Alan Haber,
Harold Hallikainen, Mario Hieb, Peter King, Mel
Lambert, Mark Lapidus, Dee McVicker, Lynn
Meadows, John Montone, Rich Rarey, Bob Rusk,
Randy Stine, Tom Vernon.

Radio World {ISSN: 0274-8541) is
0 published bi-weekly by IMAS Publishing
{USA), Inc., PO. Box 1214, Falls Church,
VA 2204 1. Phone: (703) 998-7600, Fax:
{703) 998-2966. Periodicals postage
rates are paid at Falls Church VA 22046
and additional mailing offices.
POSTMASTER: Send address changes to Radio World,
PO. Box 1214, Falls Church VA 2204 1. REPRINTS:
Reprints of all articles in this issue are available. Call or
write Michael Crossett, PO. Box [ 214, Falis Church, VA
22041, {703) 998-7600; Fax: {703} 998-2966
Copyright 1999 by IMAS Publishing (USA), Inc. All rights
reserved.

——PRINTED IN THE USA—

Next Issue of Radio World
January 20, 1999

space considerations
viable reason to totally go digital. Sure,
we store our commercials on hard drive
— but do not attempt to remove my
Ampex reel-to-reel from the rack! It still
does a lot of the workload.

There has been a feeling. not just in
broadcasting. but throughout the entire
nation that anything that is more than a
few years old is bad. Well, sorry guys —
that isn't so. Will there continue to be
digital improvements? Undoubtedly. But
there's no reason to “throw the baby out
with the bath water.”

Jerry Amold

Vice President of Engineering,
WTHC(FM)

Terre Haute, Ind.

Perfect Paul ponderings

Dear RW,

Our area NWS office got cut and we
were one of the first areas to get
“Imperfect Paul™ (“Perfect Paul: NOAA
Voice Not So Ideal.” Oct. 28. 1998).

It sounds horrible. We can’t under-
stand half of what he says. much less try
to get our listeners to. The NOAA radio
alerts are always extremely delayed to
our weather wires. One of those systems
is the EMWIN system and NOAA never
comes close to it. If we were to start air-

Write to Us

RADIO WORLD
READERS FORUM

P.O.Box 1214
Falls Church, VA 22041

radioworld@imaspub.com

ing the EAS NOAA over the air it would
make us give out weather statements with
a huge delay. compared to how we get
them out now. We do print out the state-
ments from the EAS. for record-keeping.

Mark Huber

General Munager

WVSM(AM)

Rainsville, Ala.

Networks vs. local programming

Dear RW,

This is in response to the Oct. 14,
1998, letter from Bob Foster who was
responding to Paul McLane's earlier edi-
torial “A Dinosaur Frets About
Extinction.”

No one has said that networks are a
bad thing in general. It is when a radio
station becomes nothing more than a ter-
restrial repeater for a network that the
station and its associated owners get cast
into a bad light.

Where do you think the talent pool for
the networks come from? They are not
grown on a island in the South Pacific
and then imported in when needed. They
work their way up from the “farm team,”
or local stations. If the talent pool for
qualified announcers on the small-market
level is shrinking. where do you think
that will put the talent pool for the net-

OPINION
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N It's hard to keep New Year’s resolutions.

ew It's much more fun to make them for other
people.

In 1999, radio pirate Stephen Dunifer

should apply for an enforcement job at the

FCC Compliance and Information Bureau.

z
Years
- Chancellor, CBS, Clear Channel, ABC,
RESO'UtIOnS Cox and Entercom should merge and

decide to manufacture an Internet browser.

The major TV networks should hold a joint press conference to announce that
they tried HDTV, and it worked OK, but they think their new spectrum would be
much better used for ham radio.

The NAB should find a new city to host its spring convention, one without a
single hotel with clown paintings on the walls. Honolulu would be nice.

At the spring show, DAB proponents Glynn Walden. Suren Pai and Derek
Kumar should meet on the first tee of the annual charity golf tournament. The
one who hits the longest ball gets to establish the IBOC system for the United
States.

The FCC should create a fund using money from PCS fees. The money
would be used as bonuses to keep radio engineers from taking jobs in other
technical fields.

In 1999, the National Weather Service should replace its automated
weather alert voice with that guy who gets the crowd fired up at basketball
games. (“The following is a tornado alert. OK, Omaha, let’s get ready to r-
u-u-u-m-m-m-b-l-e!™)

If the FCC is going to allow satellite radio, it should also issue rocket
licenses to station owners to try to shoot the satellites down. What's fair is

fair.

phone home.
Happy New Year from the staff of ...

General managers should try wearing their engineer’s beeper for one week.
Engineers should try one week of sales calls.

In 1999, Rush Limbaugh should put some flesh back on his bones. Dr. Laura
should cover hers up. Tom Joyner should stay just like he is. And Art Bell should

— RW

works in a few decades?

Let's also take a look at how the televi-
sion networks have affected local televi-
sion over the past 50 years. There is a local
CBS affiliate in this market that has been
on the air for 45 years. Long ago and far
away. the network only supplied three
hours of nightly programming. The other
15 or so hours of the day were filled by
Jocal programming. There was even less
network programming on weekends. The
television stations developed a local brand
by the programming they had to come up
with to stay on the air.

Now, the only local branding is the
bug that seems to have become a staple
of local programming. There are. exclud-
ing news programs, one and a half hours
of locally produced programming on this
very same CBS affiliate 45 years later.

I now take off my industry experience
hat and put on my listener hat. and say
this as a disenfranchised listener. How
about instead of adapting to new trends.,
setting a few new trends of your own? 1
don't want to be in Valdosta, Albany.
Macon and Savannah. Ga.. hearing the
same national network on five stations. 1
want to hear programming and talent
from those cities. Radio was unique in
that way. The key word here is “was.”

There is still some good radio to be
done at the grassroots level if you get
away from the satellite receiver and get
back to farming and developing your
own talent.

Scott Cason
Former Radio/TV Engineer
Macon, Ga.

Readers to the rescue

Dear RW.

We need your help with what seems to
be an impossible question to get an
answer to.

A WWII buddy of mine presented me

with the question. “What was the music
that accompanied the introduction of
Tokyo Rose's broadcasts?”

1 must confess that even though 1 lis-
tened to her many times in the South
Pacific. 1 have no recollection of that
music.

Many others that | questioned also
could not remember.

Perhaps one of your readers can come
o our rescue.

Norm Gertz

Retired Conmmumnication Consultant,
Retired Colonel USMC,

61-vear Amateur Radio Operator
Orlando, Fla.

Disappearing engineers

Dear RW,

In response to “Know Any Good
Engineers?” (RW. Oct. 14, 1998) — yes
I do! They all work in a field that maybe
they don’t even enjoy as much as broad-
casting but they can afford to feed their
families.

Broadcast engineers are disappearing
quickly as the value of their positions
erode. Why would you want to work
excessive, erratic hours for very low pay
and have to fight to buy repair parts. let
alone do anything preventive?

I have only worked for one general
manager who was smart enough to figure
out that there was no way to beat the
maintenance cycle. Most GMs think they
are the ones that are smart enough or
lucky enough to be able to reduce that
ugly thing known as “maintenance.”

Where do we find qualified engineers?
Just look around. There are plenty of
them out there, but you won’t get them.
unless, of course, you are willing to pay
them and support them.

Mike Seaver
Engineer

Qui~
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WorldSpace Service

P> AFRISTAR, continued from page 1

The launch capped three and a half
years of work by WorldSpace and its
partner Alcatel in the development of a
three-satellite system for delivering high-
quality digital audio.

“Today 1s a major milestone for
WorldSpace’s vision of using new satellite
audio technology to deliver programming to
three-quarters of the world’s population that
lacks radio reception and program choice.”
stated Noah Samara, chairman and CEO of
WorldSpace Corp. in a press release
announcing the launch.

*This is the result of eight years® work
by a dedicated international team that
believes in our goal of providing infor-
mation affluence to areas that are not
adequately served with high-quality
news, knowledge and entertainment at an
affordable cost.” he stated.

The AfriStar satellite arrived in geosyn-
chronous orbit at 21 degrees east on Nov. 3
and was set to undergo tests through the
first few weeks of this month.

The tests were conducted not only to
make certain that the satellite survived the
rigors of launch and then made it into its
proper orbit, but to test reception and
receiver function in the field before mass
production of receivers begins.

Preproduction units

Hitachi. Matsushita (Panasonic), Sanyo
and JVC all delivered preproduction ver-
sions of their receivers to WorldSpace for
the tests. After what WorldSpace has
termed an “extensive validation testing
process.” commercial broadcasts from
AfriStar to the whole of Africa and the
Middle East will commence in spring
1999. (Sec receiver story below.)

The orbital “parking™ of the satellite
and its testing were overseen and con-
trolled from Centre National d’Etudes
Spatiales (CNES) in Toulouse. France. by
a team of Alcatel. Matra Marconi and
WorldSpace experts.

By the end of this year, WorldSpace will
have three satellites in orbit, delivering
digital radio ta most all populated regions
of the Southern Hemisphere. A fourth
sateHite. constructed as a backup. also will
be available to provide additional services
1o a region or to serve a new target area.

“There is a paradigm shift with the
WorldSpace system.” said D.K. Sachdev,
senior vice president of engineering and
operations for WorldSpace. “Basically.
we are changing radio from a local medi-
um to a regional and global information
system for billions of people.”

With the WorldSpace system, broad-
casters will be able to deliver programs
to a wide geographic arca in a variety of
tevels of audio quality. Each satellite can

downlink three L-band beams.

Each of the three beams on the satellite
can provide up to 192 channels of mono
audio, 96 channels of stereo audio, 48 chan-
nels of stereo music-quality audio. 32 chan-
nels of near-CD-quality audio. 24 channels
of CD-quality audio, or a combination of
services. The maximum downlink capacity
for the satellite is two 1.536 megabits-per-

WorldSpace Senior Vice President
of Engineering and Operations
D.K. Sachdev

second streams on each beam.

Revenue will flow to WorldSpace
through leased capacity on the satellites.
licensing revenue from the sale of
receivers, advertising on WorldSpace-
developed programming and other content.
Sachdev said WorldSpace was considering
the possibility of including subscription
channel and multimedia pay services in the
program-offering mix. too.

In all. each beam will include 50 to 60
digital audio services. According to
WorldSpace, these services will include 16
channels of unique. new content. including
13 music channels. a long-form news pro-
gram and children’s programming.

Programming deals

Five 10 10 of the channels will teature
international brand-name programming,
such as “Bloomberg Business News™ and
CNN International: five to 15 channels
will feature regionally known broadcasters.,
such as Radio Sud of Senegal: five to 10
channels will include unique regional con-
tent. such as Africa Information Service:
five to 10 channels will be.used by nation-
al broadcasters. such as the Kenya
Broadcasting Service.

The remaining five channels will be
devoted to developmental programming
from the WorldSpace Foundation. Using
digital radio to provide health. develop-
ment and educational programs to the

Circle (43) On Reader Service Card

developing world has been central to
Samara’s vision for WorldSpace.

Broadcasters participating in the
WorldSpace system have two ways to uplink
their programs to the satellites: common-hub
mode and distributed-access mode.

With the common-hub mode. all the
programming is brought via telecom,
satellite or radio links to a central site for
processing and uplinking. With the dis-
tributed-access mode, program providers
send their programming directly to the
satellite. In the latter case. processing of
the program audio is conducted on board
the satellite (see sidebar, page 8).

From the satellite, the signals are
downlinked in L-band to the receivers,
which can receive two sets ot 48 chan-
nels. half of which come from the com-
mon-hub mode stations. halt from the
distributed-access mode stations.

Although the WorldSpace system oper-
ates in the L-band. there are no concerns
about possible conflicts with Eureka-147
DAB. which also operates in the L-band.

According to Sachdev, WorldSpace
and Eureka 147 operate at different ends
of the L-band. and both groups have
worked with the International
Telecommunications Union frequency
regulation committees to ensure that
there are no conflicts.

“The biggest problem will actually be
with existing terrestrial microwave links,
which are not very well documented,”
Sachdev said. WorldSpace is developing fil-
ters for the receivers to handle this problem.

To support the WorldSpace satellites,
Alcatel constructed ground systems on five
continents. The regional operational cen-
ters oversee a, variety of administrative.
business and technical issues or the sys-
tem. Telemetry. command and ranging sta-
tions keep the satellites in proper orbit and

ensure that communications flow freely
between the earthstations and spacecraft.

The technical support services center
in Toulouse. France, oversees system
integrity for all the WorldSpace satellites.
The communication systems monitoring
stations ensure that the signal strength
and audio quality meet the needs of
WorldSpace customers.

Satellite operations

For the recently launched AfriStar satel-
lite. regional operational functions are han-
dled out of WorldSpace headquarters in
Washington. D.C. Technical support func-
tions are handled by carth stations in
Bangalore, India, and Port Louis, Mauritius.
Communication systems monitoring is han-
dled by a facility in Libreville, Gabon.

In total. more than 7(X) people working
for Alcatel and its subcontractors were
involved in design and construction of the
WorldSpace spacecraft and the support
infrastructure. The total contracts for all
the work were worth some $700 million,
according to Jean-Frangois Gambert, vice
president for business development and
strategic alliances at Alcatel.

For Arianespace. the flight also
marked a milestone — the heaviest pay-
load ever launched by the company.

AfriStar weighed about 6.083 pounds at
liftoft: with the weight of its copassenger.
GE-5. and that of the Spelda adapter that
makes a dual launch possible, the total
payload weight for Flight 113 was about
10.817.4 pounds. The previous record was
10,808.6 pounds for Ariane Flight 93.

The Arianespace 44L space launch
vehicle used for the launch is the most
powerful launch vehicle in the
Arianespace 4 family of rockets. It used
four liquid booster rockets to increase the
thrust of the vehicle.

Manufacturers Unvelil
WorldSpace Receivers

by T. Carter Ross

WASHINGTON Digital satellite
broadcasting has become more than
technology as receiver manufactur-
ers have turned out their first pro-
duction units.

Fifteen months after the first
chipsets for proprietary WorldSpace
receivers were developed,. four
receiver manufacturers unveiled
their first production units.

Representatives Hitachi, JVC,
Matsushita (Panasonic) and Sanyo
showed what they said are the first

|

The JVC FR-DS100
(left) and Hitachi KH-
WS1 (top) include FM,

mediumwave and
shortwave reception
capabilities alongside

L-band reception.

digital satellite radio receivers at
WorldSpace headquarters here in
Washington last month.

WorldSpace Chairman and Chief

Executive Officer Noah Samara said

See RECEIVERS, page 8 P
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U.S. Handles Asian Market Slide

P GLOBAL, continued from page 3

some countries in Southeast Asia, espe-
cially in terms of new business. “Radio
stations just don’t have any money right
now. We have many stations under long-
term agreements that are struggling to
make payments. In fact, some radio sta-
tions are going under,” he said.

RCS services Southeast Asia accounts
from its office in Singapore. Facto said
business for RCS in China is robust.

At Pacific Research & Engineering,
Don Naab, president and chief operat-
ing officer, said the console maker has
seen a “negligible impact” on interna-
tional sales due to the Asian crisis.
“Things are very tight, no question. We
will wind up down a bit for that region.
But, we have actually increased market
share to a great number of those coun-
tries,” he said.

China sales ‘explosive’

Naab, like Facto, points to China as a
country where sales have remained
strong. “With the privatization and digi-
talization of radio in China, we’ve picked
up a big boost there. I would term the
sales as explosive in China,” he said.

Harris Corp. has no intention of giving
up on Southeast Asia. Jim Woods, vice-
president of radio broadcasting for Harris,
said times like this demand patience.

Lost sales in
Asia have been made
up for in other parts
of the world.

“We have a main office in Malaysia
that will continue in what I call a main-
tenance mode until things are better.
That’s all you can do right now. Asia
has always been a very good market for
us. Right now it is down, but not zero,”
he said.

Most broadcast equipment manufac-
turers contacted by RW for this article
believe that what has been lost in
Southeast Asia this year has been made
up elsewhere in the world. One of the
benefits of being global is the ability to
survive recessions in different parts of
the world.

Australia has been strong in sales for
some manufacturers. Woods of Harris
said, “They are primed for digital on all
fronts. Actually, we have had a bit of a
sag, but only because broadcasters are
looking to see what everyone else will
do. I think when it busts open, it will in a
big way.” )

The economies of most of the former
Soviet republics are flagging. American
companies looking to sell in Central Asia
find poor economies and unsettled politi-
cal hierarchies six years after the collapse
of the Soviet Union.

Wheatstone’s Harrison said, “Russia is
troubled right now. I think they have
caught the same cold as Southeast Asia.
We just made a major sale in Kazakhstan,
but at this point they are few and far
between.”

The review on Europe is mixed, with

some manufacturers finding healthy
markets in England, Poland, France,
Germany and Italy, while others have
found things a bit tighter.

American broadcasters

Will U.S. broadcasters be paying high-
er prices for broadcast equipment due to
the economic difficulties of Southeast
Asia? While every situation is different,
general economic theory states that steep
price hikes in one market cannot make up
for slumping sales elsewhere.

“We don’t foresee any major changes
in price structure for the coming year,”
said Woods. “If you boosted prices here
in the States over and above normal

expected levels, you would run the risk
of losing market share and making
imports look even more attractive.”

The strength of the dollar against for-
eign currencies has meant cheaper
imports here and more expensive
American-made goods overseas.

Dr. Mordechai Kreinin, an economics
professor at Michigan State University,
said that in some Asian countries, curren-
cy values have fallen 50 to 60 percent
against the U.S. dollar in the last year.

“Because of that, prices of imports
from places like Korea and Japan are
down, making them even more competi-
tive with American manufacturers.” That
presumably benefits international compa-

nies that import audio products to the
United States, under names like Sony,
Panasonic and Tascam.

Slowdown in ‘99?7

While the low cost of foreign goods is
helping to keep inflation under control in
the United States, Kreinin said manufac-
turing layoffs in the United States due to
the Asian downturn are causing recession
fears here.

“We are really an island of prosperity,
surrounded by a sea of depression. With
exports down across the board, I expect
we’ll see even more layoffs from the
manufacturing sector in the first quarter.”

American broadcast equipment manu-
facturers hope the U.S. economy can
avoid a slowdown in 1999. That. coupled
with a recovery in global markets, would
make for a happy New Year.
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WorldSpace Target: 500,000 Units

P> RECEIVERS, continued from page 6
the units on display were actual produc-
tion units, not mockups — the same units
that would be on store shelves in
Johannesburg, South Africa; Nairobi,
Kenya; Casablanca, Morocco; Cairo,
Egypt; and other cities throughout Africa
and the Middle East in 1999.

The receivers are expected to cost
between $250 and $350, depending upon
manufacturer, model and local import
tariffs. The price is expected to decrease
as more receivers are sold. WorldSpace
expects 500,000 receivers to be sold dur-
ing its first year of operation.

Samara said that WorldSpace figures
there are some 200 million to 250 million
households in the ser- ——

addressable, allowing
for the future intro-
duction of subscrip-
tion-based pay audio
and multimedia ser-
vices.

Because the units
are receiving a satel-
lite-based  signal,
reception requires a
line-of-sight path to
the sky. Therefore, the
antenna on each of the
receivers is detachable
and can be placed 10
feet to 16.5 feet from
the receiver. This dis-

vice areas that can |
afford receivers at the

initial price. This figure |
is based upon the num-
ber of households in
Africa, the Middle East,
Asia and Latin America
that own satellite televi-
sion disks, VCRs and
other home electronics,
he said. —_

Although the four receivers sport dif-
ferent features and capabilities, they all
provide full access to the WorldSpace
satellite-delivered digital programming
and can be powered by AC power or DC
batteries.

Each receiver includes a program
selection process that allows users to
search for programming based on lan-
guage and program type. Users can select
a number of presets to return to favorite
channels.

The receivers include an LCD
screen to display the program name
and other information, as well as a data
in/out port for connection to a PC,
allowing users to take advantage of
future satellite-delivered multimedia
and data services.

Each receiver is

individually

Isolate, balance and
set levels precisely

tance can be extended up to 33 feet with
an additional cable.

New receivers

Of the receivers, the Panasonic RW-
WS 10 and Sanyo DSB-WS1000 are
designed as WorldSpace-only L-band
receivers, while the JVC FR-DS100 and
Hitachi KH-WSI include FM, medium
wave and shortwave reception capabili-
ties alongside L-band reception.

The Hitachi KH-WSI is a compact
portable unit with 10 preset memories, a
mono 200 mW speaker and stereo head-
phone/line outputs. It also includes clock
and alarm functions.

The JVC FR-DS100 looks like a typi-
cal “boombox,” with large speakers
flanking a center control panel.
Yoshikazu (James) Yamamoto, general

attenuators.

m 8 or 16 Balanced + 18dBm outputs
= Individual smooth log taper controls
= LED output overdrive indicators
m Parallel inputs for 1x8, 2x8 or 1x16 use
= Short proof outputs

= Triple RFI protection

Free Detailed Brochure Available
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The Panasonic RW-WS10 (top) and
Sanyo DSB-WS1000 (left) are
designed as WorldSpace-only L-band
receivers.

manager of the JVC international sales
division, said, “JVC has embraced digiti-
zation from the start and the company is
happy to apply its technology to the
WorldSpace project.”

Three-year R&D

The Panasonic RE-WSI10 features two
full-range 3.2-inch, 2.3-ohm speakers,
clock/timer functions, preset EQ and up
to 10 station presets.

The Sanyo DSB-WS1000 is designed
for portability and includes a shoulder
strap. Features include 32 preset memo-
ries and a digital optical output for stereo
connection to an MD recorder or similar
gear.

WorldSpace spent three years work-
ing on the development of these
receivers. Its partners included SGS-
Thomson Microelectronics and
Micronas Intermetall for the develop-
ment of chips, Rohde & Schwarz for
the development of test equipment, the
Fraunhofer Institut for the development
of the MPEG 2.5 Layer [1l encoding
algorithm, and the four Japanese
receiver manufacturers.

WorldSpace Satellite
Payload Specifications

AfriStar and the three other
WorldSpace satellites were built by
Alcatel on the same design.

At the front of each unit is an X-
band receive antenna, which receives
signals from both the common hub-
mode stations and the distributed-
access mode stations. Each satellite
can accept up to 576 signals of 16
kilobits per second, downlinking 192
16 kbps channels on each of three
beams in the L-band.

From the antenna, the signals are
directed through a splitter that divides the
signal. called a two-way hybrid, to the six
transponders. Half the signals flow to a
three-way hybrid, the others to an on-
board baseband processing system.

According to Jean-Noél Giralldbit,
WorldSpace system executive director
for Alcatel. AfriStar will be the first
commercial satellite to use this pro-
cessing system, although it has heen
tested and used by NASA.

In the processor, the signal flows first

through a multicarrier demultiplexer and
demodulator. then through a routing
switch, which divides the signals into
three groups for transit through the
TDM generator and L-band modulator.
The transparent signals that flow
through the three-way hybrid are split into
three groups for transit through an IF
demultiplexer and L-band upconverter.
Because these signals originate at a com-
mon hub-mode station, processing is
applied before the signals are uplinked.
All six groups of signals then pass
through an L-band 300 W TWTA
amplification stage before being
passed along to the two antennas that
bounce the three L-band beams to
WorldSpace receivers on the ground.
To ensure high audio quality with
low-bitrate signals, the system
employs an MPEG 2.5 Layer III
encoding algorithm developed for
WaorldSpace by the Fraunhofer Institut.

— T. Carter Ross

L-band downlink
antenna

receive antenna

solar generator

S-band up/downlink

for control

Artists Conception of the Satellite in Space
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IBOC Road Maps Well on the Way

P 1BOC, continued from page 1
evaluating “each of the proposed sys-
tems to see if they are significantly bet-
ter in quality and durability than the
system we have today.” said NRSC
Chairman Charles Morgan.

System development

Because each of the proponents are at
different stages of development for their
systems. the NRSC does not plan to
compare one system to another. That
does not preclude another body. such as
the FCC. from comparing one system to
another, Morgan said.

Unlike the prior DAB test program
in which the NRSC participated (the
EIA trials in which both in-band and

The RODE Broadcaster
On-Air Microphone

out-of-band DAB systems were tested
in 1994 and 1995) when multiple sys-
tems were tested simultaneously. these
guidelines are designed to support
independent testing of systems either
by the proponents. with third-party
oversight, or by independent test con-
tractors.

The lab test guidelines discuss propo-
nent submissions, subjective evalua-
tions and test results. Although the sub-
committee is releasing the lab and field
test guidelines separately to keep the
evaluation test process moving, it does
not want data submitted in two parts. As
reported by RW earlier, the DAB sub-
committee is only interested in evaluat-
ing data submissions on complete sys-

The new Rode Broadcaster is a large diaphragm

condenser microphone designed specifically for

radio broadcasting.

It offers a unique “On-Air"indicator light as well

as a the warm vocal sound, wide dynamic

range and exceptional fre-
quency response

of high-end

condensers

at a very

attractive

price.

It’s cardioid
polar pattern

with high 180° rejection and voice-tailored low-

tems (both AM and FM). Submissions
should include a detailed system
description. with transmission and
receiver operational requirements.

Evaluations

Two forms of subjective evaluations
are discussed: formal and informal
audio tests. Formal evaluations are
suggested. which, for unimpaired
audio. involve listening tests compar-
ing IBOC quality against analog AM
and FM as a reference. For audio
obtained under impaired conditions,
such as multipath. expert listeners will

make observations about threshold of

audibility and point of failure, or what
one observer called unlistenability.

Call Toll Free

cut filter focus on your talent’s vocals without

picking up extraneous noise.

1-800-426-8434

Informal long-form evaluations
involve recording long amounts of
audio in multiple programming for-
mats. IBOC audio would be compared
to the same material sent through
NRSC-approved AM or FM analog air
chains.

Test results to be submitted range
from unimpaired audio quality to per-
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formance with multipath interference.
Compatibility issues. such as how the
inserted digital signal interferes with
the host and adjacent main analog sig-
nals, would also be documented.

Proponents have raised the issue of
how to evaluate all-digital IBOC sys-
tems. specifically. the integration of all-
digital approaches into hybrid systems
consisting of both analog and digital
carriers, and the transition from hybrid
to an all-digital system.

Traditional IBOC

NAB and the Consumer Electronics
Manufacturing Association. which co
sponsor the NRSC. have told the com
mittee that for now, hybrid technology

what the group terms “traditional
IBOC™ is what the group should be
focused on evaluating.

The lab test guidelines were to be
sent to all proponents. The group plans
to focus on field test guidelines next.

“Now we can begin putting together
an evaluation subgroup to determine
how the data (submitted by propo
nents) will be evaluated.”™ said
Morgan. He hopes to have that group
together and an evaluation plan in
place for a vote by NAB "99
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Know Where Your Service Is?

Charles S. Fitch

This is the third in a series of articles
explaining the National Electrical Code.
The previous part appeared Nov. 11. All
articles to date are available at
www.rwonline.com

In previous installments we discussed
the general structure of the NEC as it
relates to the electric system in your sta-
tion. We covered definitions and got
down to details with a review of conduc-
tor wire types.

Let’s put this together with an
overview of the first part of the system
that you probably are responsible for,
namely the “service.” By NEC defini-
tion, the service is comprised of the
conductors and equipment for deliver-
ing energy from the electricity supply
system to the wiring system of the
premises served. This is usually the first
point where the utility hands the power
over to you. Theoretically, you are
responsible for the installation and
maintenance of the electrical system in
your station starting with the service,
and onward.

We used the word “probably” earlier
because your utility’s line of demarcation
can vary based on local practice and reg-
ulation.

Power path

Ordinarily your power arrives at the
studio or transmitter via a neighbor-
hood distribution system. This most
often is via aerial cable, which is less
expensive for the utility than under-
ground wiring. Because the utility does
not like people hassling with their
poles or working near main high-volt-
age lines, they make the demarcation

point somewhere other than the pole.

To keep you off the poles, the utility
usually installs, and quite often sup-
plies, the service cable to the wall of
your building. Your demarcation point
then is at the con-
nection point on
your building wall,
and you supply the
service run from
there to your meter
and into the build-
ing.

At the least, the
utility performs the
connection and any
other on-pole work.

The balance of
services nationwide
are underground. -
When these zibre all on COde
your property (no
crossing under streets and the like), most
often you or your contractor will be
responsible for them. 1f you need to
install a new one, or repair or modify an
old one, you must call to “dig safe,” to
identify any nearby underground utilities.
We definitely do not want to start our
trench excavation for the underground
service work by destroying with a mis-
guided backhoe the telephone, water,
sewer, gas, cable and subterrancan
endangered species that also serve your
station.

In the trenches

Then you will trench down for the
underground service. You will supply and
bury the service conductors (see sidebar
story on page 15).

Unless your service originates at a
ground-level transformer, thesc conduc-
tors will come above ground near or at

Troy Conner

1t was a tragedy, a travesty and just a
plain shame, not to mention being time
consuming, redundant and costly.

The names will remain anonymous to
protect innocent and guitty alike. In fact,
1 myself take no small degree of respon-
sibility in this affair.

What, you ask, was the tragedy? The
tragedy was having to replace 1,100 feet
— or about a ton — of electrical wiring,
which had only just been installed. It
had been found to be faulty about two
weeks after the original tower crew had
left for their next venue. It fell victim to
the first significant rain storm. More
than three-fourths of the wires in the
bundle were shorting intermittently.

As any electrician, technician or engi-
neer will confirm, an intermittent ¢lec-
trical short is one of the wiliest rascals
to track down. You think it’s fixed and
that it’s working. Turn your back and the
next thing you know it's like Jack
Nicholson in “The Shining” or that kid
in “Poltergeist.”

“I’m b-a-a-a-ck!”

The intermittent nature of the shorts

also contributed to the ensuing dilemma.

A Wiring Nightmare
Before New Year’s

The tower company sent a small crew to
diagnose and, more optimisticalty, repair

the problem.
Man of
Steel

During the original wiring, the
bridge, the horizontal run from transmit-
ter to tower, had proved to be a real bear
to pull. Several times we broke the rope
used to pull the wire bundle, and had to
re-pull the same run a number of times

Because it had been such a tough pull

See STEEL, page 16 P

National
Electrical

the utility “riser” pole to make the utility
connection. If that pole is close to the
road or any vehicular traffic or any other
worrisome circumstance in which the
cable is subject to physical damage, the
NEC dictates that
these wires or cable
must be protected by
metal or PVC sched-
ule 80 conduit, as a
minimum, from 24
inches (for direct bur-
ial) below ground to a
height of at least 8
feet above ground lev-
el (AGL) on the pole.
Many local utilities
substitute their own,
more stringent installa-
tion requirement for
those of the NEC,
based on local weather
and circumstances. One New York utility
specifies metal conduit on all roadside
poles because, in many places over the
years. road widening has moved the poles
almost to the curb. People can sometimes
bang into the pole even when parking!

Diameter of this metal or PVC conduit
will be set by the size of the total conduc-
tors directly from the NEC’s conduit fill
charts and formulas.

The next major device in the service,
when you are the only customer on it, is
normally the utility metering. In the past,
when meters had to be read visually, that
meter was almost always outside, prefer-
ably in a convenient place for the meter
reader. Today, everyone is into radio, and
most new meters are read via automated
radio metering (ARM) protocols by
“transponding” the meter. A vehicle
equipped with a logging computer can dri-
ve down your street and selectively
transpond your meter using its unique
number to get the usage data from it.

This allows the meter to be located
indoors, in a safe place not subject to
vandalism.

@

As a sop to the utility industry, it was
decided (by powers that be more wise
than 1) that metering equipment is not
service equipment and so not completely
subject to the NEC. As a result of this, it
is not only subject to the NEC for
grounding, construction and installation;
it also is covered by several other indus-
try codes. Your meter’s “can,” the meter
itself and the conductor connections to it
usually are subject to inspection not only
by the local inspector but also the utili-
ty’s inspector.

In the details

Substantial details refated to the loca-
tion, installation and connection stan-
dards for your meter are set by the utility.
Ask it for a standards book before you
begin any work. The arcane subject of
conduit on poles, meter can clevations
and related topics also are covered in this
book.

Meters are divided into two classes,
consolidated and split, and two types, lin-
ear and demand.

Most homes and small businesses have
consolidated meters. These are the classic
beauties that plug directly into the meter
socket. Current actually flows through
them.

Larger users, above 400 amp service,
normally have split units, where the cur-
rent consumed and voltage delivered are
sensed by separate current transformers
(CTs) and voltage transformers (PTs).
The P in this case is for potential, which,
as we all know, is a nice Victorian word
for voltage. Andy Rooney once told me
that potential always sounds more scary
and lethal than voltage. Someone who
works around potential should be paid
more than someone who works around
just voltages, doncha think?

Linear meters simply total the number
of kilowatt hours (kWh) used. Demand
meters not only annotate the linear accu-
mulation of kWh used, but also they log
the peak kW demand of your consump-
tion that the utility has to supply on that
meter.

The peak demand is a dreaded creature

See NEC, page 15 P
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DA Workshop Loaded With Ideas

Thomas R. McGinley

As consolidation moves forward. many
groups are rebuilding. improving or mov-
ing old AM directional arrays. Owners
are finding out that engineers with AM
antenna knowledge seem to be an endan-
gered species.

The NAB Radio Show had the ticket
to help today’s station engineer who is in
charge of maintaining or rebuilding an

AM directional antenna system. Two of

the industry’s pre-eminent experts in the
field presented an all-day. tag-team work-
shop on this enigmatic subject. If you
missed the show. you can still take
advantage of their expertise by ordering
the audio tapes. Ordering information
appears at the end of this article.

Ron Rackley of duTreil.
Lundin and Rackley Consulting
Engineers joined Ben Dawson of
Dawson and Hatfield to update
this unique workshop. now in its
second year of a restructured for-
mat. The program focuses on
proper maintenance techniques.
including troubleshooting tips.
proofs of performance. handling
all modes of failures, how to stay
out of serious trouble, and. when
all else fails, when to call for the
consultant or other kinds of
expertise.

Much of the math and theory
presented in earlier formats of this
workshop have been eliminated.

modified and converted standard pat-
terns were discussed.

For most engineers. knowledge of
the standard or expanded pattern
which includes maximum radiation
values for all measured radials of a
pattern is the most useful. Directional
antenna system building blocks were
introduced. showing how tower geom-
etry (height, orientation and spacing)
and the field phase and magnitude
radiated by each tower in an array
forms the shape of the pattern. Pattern
size or RMS is determined by power
input. less the losses of design short-
comings, the feeder system. and the
ground system. The difference

between theoretical parameters (math-

Ron Rackley of duTreil, Lundin and Rackley

impedances and introduce phase delay
or phase advance in the current flow-
ing through them.

The instructors discussed typical pow-
er dividing and network designs. includ-
ing traditional methods and modern tech-
niques. Characteristics of typical
transmission lines used to deliver power
from phasor to tower bases as well as
return tower samples to the antenna mon-
itor were explored. Most modern systems
use foam dielectric semi-flexible cable. A
sample two tower system was dissected
and explained. one block at a time.

Maintenance
The all-important maintenance
aspects of system hardware and why
failures occur was covered
carefully. including proper
cleaning and lubrication of
variable and mechanical com-
ponents with moving parts.
Ron Rackley advised giving
special attention to RF contac-
tors and variable inductor
wipers. Both instructors
stressed the need to conduct
regular inspections of all tow-
er base and system hardware.
looking for signs of overheat-
ing. lightning damage. pest
infestations. corrosion. etc. so
that impending failures may
be caught ahead of time and
prevented.
The antenna sampling system

The basics

The day’s syllabus was divided into
five topics. beginning with
Introduction to DA patterns. The back-
ground of why directional antennas
are required was covered. including
the need to protect the groundwave
and skywave service areas of existing
stations, as well as improving service
in desired directions. The six different
DA operating modes (DA-N for night
pattern. DA-D for day. etc.) were
described. In non-mathematical terms,
the basics of theoretical, standard.

ematical design numbers) and the
operating parameters (actual antenna
monitor indications) were explained
fully.

Two sessions on DA hardware and
system design covered the function of
coils and capacitors and how they
work together to form a phasing and
branching system. plus tower base
matching networks. The inductance of
cotls forms inductive reactance which
can be offset or canceled by capacitive
reactance produced by capacitors.
Combinations of both coils and caps
form networks which can both match
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was considered thoroughly. Typical sam-
pling elements such as the toroidal trans-
former and the fixed loop were analyzed.
including the advantages and limitations
of each. Toroids usually are preferred for
towers less than 110 degrees in height:
they are installed and maintained easily
inside the tower base tuning box. The
height and orientation of a loop are criti-
cal for proper operation.

Installation guidelines were dis-
cussed. Metal structures or other towers
near a DA array can have disastrous
effects on establishing and maintaining
a pattern. Rackley described the proper
techniques used to detune such struc-
tures. including power lines and support
towers. Reradiation is “tuned out” by
producing electrical isolation of the
structure through a drop wire or detun-
ing skirt and a variable capacitor. In the
case of a base-insulated tower. a series
inductor across its base tuned to pro-
duce a current null one-third the dis-
tance up the tower will effectively pre-
vent reradiation.

After the lunch break. afternoon ses-
sions were devoted to DA troubleshoot-
ing principles and practices, plus all of
the FCC comptliance and paperwork
issues that govern ongoing legal opera-
tion and modifications.

Rackley divided troubleshooting prob-
fems into immediate and gradual types.
affecting both internal and external areas.
Internal problems can involve either the
radiating or the monitoring system. while
seasonal variations. landscape changes
and development, plus water-table fluctu-
ations comprise external factors not nor-
mally controllable. He stressed the
importance of keeping good records.
always recording settings and readings
betore taking any action.

“A good parameter log over time will
often reveal gradual changes. such as

drifting component values or deteriorat-
ing ground systems.” he said.

Failure modes

When attacking a problem. consider
mutltiple factors simultancously. Rackley
cited six specific examples of failure
modes wherein either the sampling sys-
tem parameters were changing. monitor
points were changing. common point
parameters were changing. or a combina-
tion of any of the three.

If the radiating system and pattern are
changing together. parameter changes of
several towers should be noted. If only a
monitor point changes without other
parameter changes. suspect reradiation
along the radial or near the monitor point.
Several different kinds of tests were dis-
cussed. including switching sampling
lines to the antenna monitor, plus bridge
measurements of lines with known base-
line values to help isolate problems.

The use of appropriate test equipment
for problem solving was also covered.
including the required field strength
meter. an operating impedance bridge
(OI1B). and an RF Generator/Detector.

Ben Dawson offered a summary histo-
ry and overview of FCC regulatory and
procedural matters involving the opera-
tions of stations using directional anten-
nas. The process of filing an application
for major or minor changes requiring a
construction permit. as well as an appli-
cation for station license to cover a CP. or
for direct measurement of power were
explained.

A thorough examination of FCC rules
regarding legal operation of DA's was
covered, with emphasis on monitor point

\When you
are attacking a
problem, consider
multiple factors
simultaneously.

and antenna monitor parameter mainte-
nance within the specified limits. This
session also featured a lengthy discussion
of how to handle operations during con-
struction. emergencies and operating
with parameters at variance involving
requests for special temporary authority.

Above all else. Ruckley said. do not lie or
embellish the truth when requesting an STA.

“Be specific as to what exactly hap-
pened and how you propose to operate
until the station is returned to normal
operations.” he said. He also discussed
the conditions under which the
Emergency Operation Rule (73.3542)
can and should be invoked.

This was an interactive workshop
with lots of questions from the atten-
dees. Those fully registered for the con-
vention were able to attend free for the
first time. Attendees received a certifi-
cate signifying completion of the work-
shop. to be used for SBE recertification
credit.

To order audio tapes of the workshop.
call (805) 295-0504 or visit the Web site
wwwumobiltape.com and type the word
“directional™ into the search field.

mEn

Tom McGinley is chief engineer of
WPGC-FM/WARW(FM) in Washington,
D.C., and technical advisor to RW.
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to apples. Why? Because only the Omnia®fm gives you
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Service Types

Unless you are a major consumer. say.
a stadium. and you have your own sub-
station. your power ordinarily is delivered
at one of the following voltage levels:
1207240 volts single phase — A three-
wire service in which the valtage avail-
able at the two phase wires 1s 240 volt.
120 volts is obtained between etther
phase wire and the center tap. This pedes-
triam service is the ordinary house and
small office service voltage wrangement.
The phase wires run 180 degrees apart in
phase and the center tap i> normally
grounded and from that point on is con-
sidered the neutral.

120208 vali three-phase wve — This is a
tour-wire service in which the voitage is
208 volts between any two phase wires
and 120 volts from any phase wire to
center tap, which normally is grounded
and from that point on is considered the
neutral. The phases are 120 degrees apart.
(Occasionally you will be given 120,208
volts single-phase three-wire. which is
two phase wires and the center tap. for a
single-phase small consumption service.)
277480 volr three-phase wye — Same
arrangement as above but higher voltages
for larger power delivery using the same
size wire. You furnish your own siep-
down inside your own plant for 120 volt
loads.

480 valr three-phase delia — A less com-
mon service in which you are given just
three phase wires. with one of them nor-
mally grounded. This service usually 1s
eiven only to locations where the larzest
load 1s delta bridge delta. such as a very
large 480 volt transmitter.

Most station sites obtain their supply
from the neighborhood delivery system.
External to your plant is a tramsformer to
step dewn the utility voltage (typically 13
KV but as low as 2,400 volts ta use lower
poles) to supply your and other nearby
services.

About one in 50 stations owrs this
transformer. It is a major cost item to the
utility, and 1t would love to pass the cost
onto you. The good news is that il you
own it. you are the only person on the
secondary.

I the utility owns it. everyone and
anyone it wants to attach 10 the secondary
side can be on it. All the noise present on
their leads is presented to all users. A
quick but adequate example wus the
high-trequency SCR switching trash
from a building elevator that drove u
radio station crazy until an isolation trans-
former was installed just for them.

At a minimum. the utility service
for your station should supply
sinewave wavetorm purity. low or no
svstem noise and adequate regulation.
I any of these qualities are missing. it
is time to get the utility out to your
station for corrective action.

In the past. broadcasters have had real
probleins with the “open delta™ trans-
tarmer conliguration. As a cost measure.,
at locations where most of the lead is
delta bridge delta such as the 430 delta
above. the utilities have created a three-
phase delta using just two transformers
“deriving” the third phase. The problems
assocrated with this type of instatlation
related to voltage regulation and hum in
filtering are legend. and most of these
installations have mercifully gone away

However. if you have three-phuse ser-
vice at your site and you have only two
transformers on the pole. it is time to call
the wtility.

FEATURES
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The Basics of Your Service

P NEC, continued from page 11

because it is used as a penalty multiplier of

vour electric bill. The utility says it must
reclaim the cost of the generation and deliv-
ery facilities to satisly peak demand. Small
customers do not precipitate a notable
demand factor. but big customers do.

The resutt: if vou have a demand
meter. and you have large peak demands
but low total consumption. you will pay
notably more for your power than just a
linear rate.

Because of the current levels involved.
almost all split meter systems are demand
meters.

We will cover demand factor and ways
to reduce it in a future column.

Library & Playlist Modification Module
EZ-LIB

After the meter. next in the electrical
flow stream at the end of the service
tyvpically is the main disconnect. We are
definitely back in NEC country now.
The disconnect may be a switch with
fuses. or a separate circuit breaker. or
the main in a breaker panel. But its
selection. installation and location are
outlined carefully by the NEC. We will
look here in a tuture installment.

Looking ahead
Next time. will take a little diversion

to rotary converters that generate three-
phase power from a single-phase source.
We also will use this as an excuse to dis-
cuss that age-old question.

“Why three-

' Dlgltal Audio
lDellvery System
Mo

N

Great For PD’s. MD’s. Traffic...

phase power. anyway?” Then we will
touch on NEC details concerning ground-
ing. switchgear. generators. surge protec
tion. wiring devices. lighting. emergency
lighting. HVAC. raceways and much
more.
amm

Charles S. Fiteh. W2IP1. is a regis-
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Atypical Tower Wiring

P STEEL. continued from page 1 |

and. more important. because testing
showed definite shorts to ground, the
horizontal run was pulled out and com-
pletely rewired with new wire.
Subsequent testing showed all clear, so
the crew again left, thinking all was well.
Once again, fate pulled a quick one. and
the shorts were back.

At this point, the head offices of the
original crew decided that the only realistic
solution was to rewire the entire tower
with all-new (and costly) wire. Picture
1.100 feet, with eight #4 conductors. four
#10s and seven #14 wires. The owner did
agree to running two fewer #ds, and that

did seem to help, but we were still faced
with 17 wires.

Admittedly it was a ponderous bundle
of wire to pull in inch-and-a-half rigid
conduit, but the count fell within NEC
standards. This was probably one of our
first failings. We should all have instinc-
tively recognized that the NEC probably
wasn't thinking about vertically pulling a
hundred feet of wire at a bite. as is typi-
cal in tower wiring.

Hindsight

In retrospect. we should have opted for
the next larger conduit. It might have
made the endeavor less subject to failure.

FEATURES

January 6, 1999

With a larger conduit and subsequent
Junction box ‘‘softener™ (the ring thread-
ed inside a cast aluminum J-box to pro-
tect the wire as it is fed into the conduit)
it might have been possible to feed the
unwieldy wire bundles into the conduit
more easily.

Another lesson we learned was to check
each and every 10-foot stick of conduit
visually betore it goes up the tower. |
strongly suspect that some of our shorts
were caused by a “spur” of galvanizing on
the inner wall of the conduit which pierced
to outer insulation of the wire.

During the galvanizing process, after
the steel has been acid dipped. if any lit-
tle bit of debris ends up on the steel, prior
to it being hot dipped in the zinc bath, it
frequently results in a sharp burr or spur
under the zinc coating. Climbers of fresh

When Digital Is In, What Goes Out?

Randy Stine

As more air studios are equipped
with audio management systems, the
question of what to do with the dis-
placed studio equipment pops up.

Do you clean up the transmitter shed
and hold a garage sale? Do you donate
stuff to a museum as a history exhibit?

With reel-to-reel decks and cart
machines on the way out. a chief engi-
neer must decide what to keep and what
to dispose of in the rebuilding process.

Cart machines, in particular, are
endangered. *1've seen enough cart
machines on the floor of engineers’
offices the last year to fill several swim-
ming pools,” said Ed Trombley, field
engineer for Munn and Associates, an
engineering consulting firm.

Trombley travels the country and sees a
variety of stations and studios. “Everyone
seems to be going for the nice, clean stu-
dio look. Sometimes you don’t see any-
thing but the VDT, keyboard and a small
mixer. And a mic. of course.”

Once you’ve gone digital. what should
you keep as backup in the studio?

“In most of our markets we’ll leave a
couple of CD players in the studio for
backup,” said Terry Baun. corporate
vice president ot engineering for
Cumulus Broadcasting. “And usually
we'll replace the commercial-grade
players with consumer-grade stuff,
knowing that they won’t get much use.”

Baun said some main studio gear
usually will find its way to production.
“Often times, we can practically build a
new production studio with the tape
decks, mixer boards and CD players we
tear out of the on-air studio,” he said.

Learning ways to recycle equipment
Is important.

“It's important not to waste any-
thing.” Baun said. “Being a part of a
major group means we can usually find
uses for everything. We may ship a con-
sole from Green Bay to Battle Creek to
use at one of our stations there.”

Baun agrees cart machines are history.

“No use for them anymore. You
might just as well donate them to a
local school.™

That's exactly what chief engincer
Bob Hawkins plans to do when he
rebuilds the studios at Emmis owned
WENS(FM) and WNAP-FM in
Indianapolis this fall.

“In fact. we’ll throw in an old con-
sole and tape deck too,” Hawkins said.

A local high school has been in the
process of collecting used equipment to
build a radio studio.

“We are going with AudioVault in our
new studios.” said Hawkins, referring to
the Broadcast Electronics audio system.
Plans call for back-up CD players, a cas-
sette deck and a 360 Systems Short/cut
for phone calls. “Other than a mic, that
should be it for studio equipment.”

The WENS on-air tape decks are
headed for a new production room at
the station. Even so, Hawkins said. use-
fulness of the decks could be short-
lived thanks to the prevalence of digital
audio delivery systems. “With more and
more commercial dubs being sent via
DCI and DGS, that old Otari or Revox
could become obsolete.”

What are radio stations buying when
it comes to stand-alone studio playback
equipment? “The market for CD,

The digital

revolution has
created orphan
equipment —
and demand for
used gear.

MiniDisc and DAT players is still
strong.” said Dave Howland. vice presi-
dent for sales and marketing at Audio
Broadcast Group.

Despite the declining popularity of
cart machines. ABG still sells some.
Howland said. Anything with read-
write capabilities is still useful in studio
settings, especially production rooms.

“Many stations still use DAT for
commercial backup if they don’t have
room on their main hard drive.” he said.

Sales of single-play CD players actu-
ally are up at Broadcast Supply
Worldwide. BSW Sules Representative
Tom Roalkvan said most radio stations
are good at salvaging equipment.

“Sure. you have everything on hard
drive. but you still need input sources.
Someday you may not need a reel-to-
reel deck, but for now you still do.”

MiniDisc players are popular. “Some
stations are using them as a replacement
for cart machines.” Roalkvan said.

When completing a studio overhaul.

Entercom Broadcasting stations. like
many others, leave several backup CD
players in the main studio. Marty
Hadfield, director of cngincering for
Entercom. said he often can tind uses for
Jjust about everything that’s left over.

“If we have the space we’ll put
together a little mini-production studio,
or a dubbing studio as we call them,
with the equipment. With cart
machines. we trade them in, use for
parts or donate them,” he said.
Sometimes. Hadfield said, a radio sta-
tion can work out a deal to trade some
equipment when buying new digital
equipment.

“I think it’s becoming less of a prac-
tice. simply because I think there is quite
a glut of used studio equipment out there
with so many stations going digital.”

A sizable market

What is the market for used studio
equipment like? The Broadcast
Division of Harris Corp. has a sizable
chunk. Jim Woods. vice president of
radio broadcasting for Harris, said the
company’s used equipment program
has grown steadily over several years.

“It’s a reasonable market to be in.
With stations going to digital storage
and retrievable systems. they are look-
ing at ways to move some of this extra
equipment around.” Woods said.

Harris will routinely buy used cart
machines for $50 and re-sell them for
$100 to $200. The demand from small-
er stations for such equipment remains
strong. Woods said. With parts becom-
ing harder to find. for cart machines in
particular, some stations look to used
equipment strictly for parts.

“Finding parts and the people to fix
em is getting harder to do,” Woods said.

You can totally streamline your on-
air studio. 