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standardize the receiver instead. 
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experience. 

See Page 53 

Visit RW Online at 
www.rwonline.corn 

SPECIAL REPORT 

Radio and 
The Net: 
No Toy Story 
by Tom Foty 

In 1900, Guglielmo Marconi was 
trying to move an elementary form of 
digital communications, telegraphy, 
into a new wireless world. 
A century later, the radio industry 

spawned by that success searches for a 
new niche in a wired, and wireless, dig-
ital world. 
The intersection of radio and the 

Internet is a cyber world where the 
ghostly echoes of "The Shadow" and 
Jack Benny and Robert W. Morgan dig-
itally cross the router paths of Rush 
Limbaugh and Howard Stem and thou-
sands of audio streams. 

It is a radio marketplace where 1913 
stock certificates from Marconi 's 
Wireless Telegraph Company and 1932 
Atwater Kent cathedral classic radios 
are as easy to find as MP3 players or 
station coffee mugs. It is a virtual junc-
tion where radio's past intersects its 
rapidly changing present. 

Gone are the days of the Internet as 
simply a high-tech billboard for radio. 

See NET, page 6 

NEWS ANALYSIS 

LPFM Raises Hopes, 
Questions and Threats 
by Leslie Stimson 

WASHINGTON As details about the 
FCC's decision to create a new class of 
low-power FM stations have emerged, 
reaction has been swift, and in some cases, 
volatile. 

The Consumer Electronics Association 
joined NAB in opposing elimination of 
certain interference protections in order to 
create the new service. 
LPFM supporters, as expected, are 

pleased with the FCC ruling. Some sup-
porters have tempered their enthusiasm as 

they expect opposition to the service to 
grow and delay, or possibly, halt its imple-
mentation. 

Placed in the middle of this political 
and technical debate are equipment sup-
pliers, who see a potential new source of 
low-end but high-volume business. 

Within days of the FCC vote, several 
RF manufacturers announced products 
suitable for low-power FM. 

Broadcast Electronics said it would 
demonstrate two versions of low-power 
transmitters at NAB 2000, the Plug-N-

See LPFM, page 8 

Grcitips Form .. 

F
eot-Com Strategies T , . age 1 

andIer Guides 
BC's New Medí 

:Page 41 

You, Too. Can Go 'Dot-FM' 
Page 45 

Fe . 

AM/FM 

digital audio inputs 

DRII1[1110111Nellir 

St-ar 
• solid-state technology modular design 

exclusive Digital Signal future ready 
Processing System 

www.contelec.com 1.800.733.5011 

C r r. ii1/1 

CONTINENTAL ELECTRONICS CORPORATION 



2 Radio World February 16, 2000 

• NEWSWATCH• 

Neutrik Sues 

Switchcraft 

NEW YORK Neutrik USA Inc. and 
its parent company, Neutrik AG, have 
filed a patent infringement lawsuit 
against Switchcraft Inc. over the 
Neutrik Speakon product line. The liti-
gation seeks to prevent Switchcraft 
from selling its High Power Connector 
line as well as monetary relief. Neutrik 
also has charged Switchcraft with trade-
mark infringement and unfair competi-
tion over how Switchcraft promotes its 
HPC line. 

Switchcraft had no comment on the 

lawsuit, filed in the United States District 
Court, Southern District of New York. 

NAB Announces 

New Programs 

WASHINGTON NAB has developed 
two programs valued at more than $ 1 
million for women and minorities under-
represented in broadcasting. The half-
million-dollar Gateway Fund will provide 
matching training grants for entry-level 
employees in areas such as news, sales 
and engineering. 
The other program, the Leadership 

Program, is for senior executives who 
have the potential to own and/or manage 
stations and groups. These individuals 
would attend classes once a month for a 
year to learn about topics such as broad-
cast law, management and organizational 
issues and technology. 

The Leadership Program is budgeted at 
$725,000 for three years, with half under-
written by NAB and the other half from 
LIN Television, A.H. Belo, Benedek 
Broadcasting, the Morgan Murphy Stations, 
CBS Corp. and the New City Foundation. 
These programs complement the 

Prism Fund announced last November, 
which provides capital to minorities and 
women interested in owning stations. 

aUDITRONICS 4.0 NuStar  
It's the NEW CONSOLE you've been asking for, 

with the trustworthy heritage you need— featuring 
a digitally controlled engine for your equipment 
room, so you can centralize all your electronics. 

Modular se 
control surface 

Centralized wiring has 

insulation displacement 

DB-25 connections so 

your installation and 

prewire go smoothly. 

The Control Surface is JUST RIGHT! 
Your operators won't need any training 

here: large brightly lit 
switches, 4 stereo 
program busses, 
and 4 internal mix-

minus busses give it 
power. Each module has a 

tary encoder with 8-character 
alpha display that can select any of 

the remote sources (up to 128) so you 
can get any job done. 

All engine components are hot-

swappable (maximum 128 stereo 

sources), letting you expand and 

service your NuStar without 

disrupting your entire system. 
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CONTACT US FOR MORE INFORMATION! 

600 Industrial Drive, New Bern, NC. 28562 
tel 252-638-7000/fax 252-637-1285/sales@wheatstone.com OUDITRON ICS 
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FCC Names 

Technologist 

WASHINGTON University of 
Pennsylvania telecommuications profes-
sor David Farber has been named chief 
technologist for the FCC. 
FCC Chairman Bill Kennard said the 

FCC was fortunate to bring Farber to the 
commission as it "continues to tackle the 
complicated and increasingly technical 
issues involved in ensuring universal 
broadband access." 

Farber is director of the Center for 
Communications & Information Science 

See NEWSWATCH, page 3 
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FCC Adopts New Station EEO Rules 
by Leslie Stimson 

WASHINGTON While broadcasters 
say they agree with the spirit of the 
FCC's new equal employment opportuni-
ty rules, they are not so happy with the 
final outcome and criticize the amount of 
paperwork obligations they say the new 
rules will generate. 

The rules, which prohibit discrimina-
tion based on gender, race, religion or 
national origin, replace the previous rules 
struck down by the D.C. Circuit Court of 
Appeals in 1998. In that case, the court 
said certain aspects of the previous out-
reach requirements were unconstitutional. 

New rules 
After the FCC vote, David Honig, 

executive director of the Minority Media 
and Telecommunications Council, praised 
the new rules, and said he was confident 
they could stand up to any court chal-
lenge. Honig represented the NAACP in 
the case that led to the 1998 court deci-
sion that struck down the old rules. 

In that case, brought by the Lutheran 
Church-Missouri Synod, the commission 
had ruled that two radio stations licensed 
by the church were not doing enough to 
hire minorities. The appeals court agreed 
with the church that the FCC rules did not 
adequately define diverse programming. 

Stations are required to disseminate 

information widely about job openings, 
under the new rules, to ensure all quali-
fied applicants have an opportunity to 
compete for openings. Stations may send 
announcements to groups that request 
them and select from non-vacancy specif-
ic outreach approaches, such as job fairs, 
internships and community meetings. 

Stations may also design their own 
outreach programs; but they must keep 

only reinforce the so-called "digital 
divide" between those who have Internet 
access and those who do not. 
FCC Chairman Bill Kennard believed 

the rules should have gone further, and had 
stations track race and gender information 
for interviewees as well as applicants. 

"Simply tracking who applies for a job 
only gives you part of the picture, 
because it does not show whether the out-

We do not want licensees 
to make token efforts. 

— Commissioner Susan Ness 

records including race, ethnicity and gen-
der of applicants. 

Commissioner Susan Ness said sta-
tions need to be aware of what works for 
their recruitment efforts and not just rely 
on one type of notification. 
"We do not want licensees to make 

token efforts," she said of the EEO rules. 
Some stations want to rely on e-mail 

and the Internet for postings, and reduce 
mailing costs. 

Ness said limited notification would 

• NEWSWATCH• 

NEWSWATCH, continued from page 2 

& Policy and the Laboratory for 
Distributed Systems at the university, 
heading up research in high-speed net-
working. 

Farber replaces Stagg Newman, who 
completed his two-year appointment in the 
post and planned to leave Jan. 14. Newman 
will join McKinsey and Company as 
senior telecom practice expert. 

Lamoray Retires 
From Enco 

FARMINGTON HILLS, Mich. 
Larry Lamoray, executive vice presi-

dent of sales and marketing at digital 
audio delivery system supplier Enco 
Systems Inc., has retired. Lamoray 
joined Enco in 1993. 

Eugene Novacek, president and chief 
executive officer of Enco said of 
Lamoray, "From his years with MCI to 
Auditronics to ITC to Enco Systems, 
Larry Lamoray has been a savvy, intelli-
gent fixture in the broadcast industry. He 
did wonderful things at Enco and we'll 
miss him. He has left us in a wonderful 
position to capitalize on his efforts and 
continue to be a leader in the industry. For 
that, we are grateful." 

Lamoray will act as a consultant to 
Enco and Don Backus will assume 
Lamoray's duties. Backus previously 
was digital systems manager at Audio 
Broadcast Group in Grand Rapids, Mich. 

Asked by RW if Lamoray's depar-
ture will have any affect on Enco's 
close working relationship with Harris 
Corp., Backus said it would not. 

Harris has an exclusive distribution 
deal with Enco, which has led some in 

the industry to speculate that Harris 
might purchase Enco as it has several 
other suppliers. But, Backus said, "We 
both are quite happy with the way 
things are right now." 

Harman to Buy 
Most of Crown 

ELKHART, Ind. Crown International 
Inc. intends to sell what it calls "substan-
tially all" of its assets to Harman 
International Industries Inc. 

Crown Broadcast, the part of the com-
pany that makes transmission products, is 
not part of the sale. 

Harman plans to continue operating 
Crown as a separate business unit and 
retain Crown's management team and 
the approximately 700 employees in 
Indiana. 
Crown makes amplifiers, mics and 

computer-controlled sound systems for 
professional audio markets. Harman man-
ufactures audio and video products for the 
professional and consumer markets. 

"The opportunity to join forces with 
Harman is an extraordinary one," said 
Richard Newberry, Crown CEO. "The syn-
ergies available to us as a combined com-
pany are significant. This is the right move 
at the right time for Crown, its employees, 
its customers and its shareholders." 
Harman CEO Bernard Girod said 

that when the acquisition is completed, 
Richard Newberry will report to Mark 
Terry, president of Harman's 
Professional Group North America. 
Terms of the transaction were not 

disclosed. 
The deal, announced Jan. 25, was 

expected to close in about 30 days. 

reach program is producing qualified 
applicants from all segments of the com-
munity. Obviously it is up to the broad-
caster to determine who is qualified, but 
it is only after the applicant pool is whit-
tled down to a qualified applicant pool 
can the effectiveness of the outreach be 
determined." 
Commissioner Harold Furchtgott-

Roth voted against the rules and found 
the race and gender record-keeping 
requirement troubling. 

"The commission's continued insis-
tence on requiring broadcasters to classi-
fy applicants and employees based on 

their race and gender, factors that should 
be irrelevant to a person's job qualifica-
tions, is legally troublesome," he wrote. 

Religious broadcasters may continue 
to establish religious belief or affiliation 
as a job qualification under the new rules. 

Stations are required under the new 
rules to place an annual EEO report in 
their public file detailing their outreach 
efforts and must file a Statement of 
Compliance every second, fourth and 
sixth year of the license term certifying 
compliance with the EEO rules. 

Stations with fewer than five full-time 
employees are still exempt from the EEO 
paperwork requirements only. 
Broadcasters had hoped to increase that 
to stations with at least 10 employees. 

The FCC also reinstated the require-
ment that stations file annual employ-
ment reports, which was suspended by 
the FCC in 1998, and said the informa-
tion would only be used to monitor 
industry employment trends and prepare 
reports to Congress. 

Correction 

Due to a printer error in the Jan. 19 
issue, the last two lines of the story 
"VOA Installs Digital Platform" were 
missing. The last paragraph reads: 

If Dalet continues to perform up 
to VOA's expectations, the compa-
ny will win change orders for the 
additional tasks in the IDAPS sys-
tem. That is at the government's 
prerogative. 

WHAT COMES 
AFTER DIGITAL? 
In the beginning, there were stone axes. 

Then came fire, the wheel, and the steam 
engine. Then came analog audio and then 
digital audio. What comes next? 

Certainly the stone wheel must have looked 
to the caveman to be the greatest discovery 
that ever could be. And to the simple fanner 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 is also not a terminal 
technology. It is simply where we are now. 

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 
BLUErm, the world's first Neural Network 
audio processor. 

COMMUNICATIONS 

221 Commerce Park Drive, 
Cranberry Township, PA 16066-6403 

(724) 772-2310 Voice (724) 772-4770 FAX 
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A Digital Radio Status Report 
The coming wave of low-power FM 

stations surely will change the face of the 
dial in some markets. But those new 
broadcasters, vilified by many in radio, 
may seem almost warm and fuzzy com-
pared to the companies I saw at the CES 
show in Las Vegas. 
Among the exhibitors was a pack of 

snapping, snarling wanna-be media giants 
chasing traditional radio with the 
vengeance of starving tigers. These guys 
want your listeners where they work, 
where they live and even where you 
assume the audience is safest: in their cars. 

Audio on demand? It's here. Web 
audio delivered through empty channels 
on your home FM radio? It's here. 
Satellite radio? It's here. 
CES drew a record 126,818 people, up 

30 percent, and the floor was loaded. For 
a rundown see page 10. 

* * * 

One question at the show: Is digital 
radio ready for prime time? Satellite radio 
certainly is. Look for the two licensees to 
begin commercial rollout late this year or 
early in 2001, with a monthly charge of 
$9.95 and receivers starting at $ 199. 

Satellite is the first new radio band in 
60 years, said Lee Abrams, a program-
ming guru who is now senior vice presi-
dent of content and programming for XM 
Satellite Radio. Its investors include Clear 
Channel, General Motors and DirecTV. 

Will consumers accept satellite 
radios? Abrams, whose company will 
launch two birds supplemented by about 
1,800 terrestrial repeaters, said yes. 

"In 1970, most radios were AM," he 
said. "Then FM started getting some 
decent programming on it, with rock for-
mats and beautiful music, and by 1974 
you couldn't find an AM radio. 
Everything was AM and FM. I see the 
same pattern happening now." 
By 2004, he predicted, every new radio 

could be AM/FM/Satellite. 
But will listeners pay for radio? 
"They absolutely will not pay for radio 

— if it is radio as it is defined today," 
said Ira Bahr, senior vice president of 

if your 
is here.... 

marketing for Sirius Satellite Radio, for-
merly CD Radio. 

"People dislike radio today," Bahr 
said. "If you sit someone in the car and 
you say, `Try to envision how you would 
like to be entertained in this vehicle,' the 
answer he would give would have little or 
no resemblance to conventional radio." 

Sirius plans three satellites with high 
elevation angles, promising seamless 
coverage, and fourth as an in-orbit spare. 
The company will use about 100 terres-
trial repeaters. 
XM and Sirius aim to put service into 

cars first, with home service to follow. 
Both companies are looking at the 
portable boombox market, too. 

"It won't be there in the first generation:' 
Bahr said, "because the product's just not 
going to be small enough, light enough or 
stingy enough on power consumption!' 

Eventually, satellite radios will be able 
to receive both services. Bahr said the 
companies could even create comple-
mentary programming. (I didn't get a 
chance to ask him what the Justice 
Department might have to say about 
that.) But interoperability won't happen 
in the first generation. 

Bahr says satellite will succeed. 
"There will be tens of millions of peo-

ple in this category within five years. In 
the early years, the governor on-ramp is 
simply going to be the availability of 
radios," he told retailers. "People want 
this product and they're going to beat a 
path to your doorsteps to get it." 

FCC action 
What about IBOC? If the FCC acts on 

it in the second half of this year, as some 
project, how fast could terrestrial in-band 
radio roll out? 
"We believe products will hit the 

shelves as soon as a standard is set," said 
Nick Karter, vice president of product 
development and management at Lucent 
Digital Radio. LDR is both an IBOC pro-
ponent and a supplier of coding technolo-
gy to XM Satellite. 

Receiver makers, Karter said, think it 
will take about a year to deploy a radio 
once a standard is set. 

.11M111.1•••••1111.,..L.C. meana/e..,e. 

"However, in our partnerships with var-
ious receiver manufacturers, we're looking 
to collapse that time by defining many of 
the interfaces and functionality," he said. 
"So it could be six to 12 months." 

At USA Digital Radio, Jeffrey P. Jury, 
senior vice president of business develop-
ment and operations, hopes for a standard 
by the end of this year. 

"We're actually going to be putting sta-
tions on the air now throughout the rest of 
this year and into next year, and have all the 
equipment integrated for sale on a mass-
production basis by next year," Jury said. 

"The first receivers we expect to start 
hitting the market late next year, coinciding 
with the rollout of transmission systems!' 

The first target for radios, he said, is 
after-market auto and high-end home 
stereos. 

Jury said the presence of the top 
broadcast groups among the owners of 
USADR is important. 

"We're converting 12,000 radio stations 
out there, and we want to convert them as 
quickly as possible to give consumers that 
digital sound:' he said. "So our owners 
will start there. Ultimately our intent is to 
convert all radio stations to digital!' 

Will digital satellite make IBOC 
unnecessary? Karter of Lucent said no. 

"There is value to being local in radio. 
Something like 80 percent of the adver-
tising that supports radio today is local. 
And it's free!' 

Karter said IBOC requires a relatively 
minor upgrade to the existing infrastruc-
ture and uses many of the functions and 
components already in receivers. 

Jury said listeners do want better 
radio. According to a USADR survey of 
audio enthusiasts, 66 percent indicated a 
desire to receive enhanced FM. Forty-five 
percent said they would be willing to 
spend up to 30 percent more for a radio 
that gets advanced data services. 

Both Jury and Karter pointed to the 
data opportunities, such as traffic, news 
and other broadcast uses, as well as pro-
gram-associated data and e-commerce 
applications such as enhanced advertising 
and electronic currency. 

Dwight Taylor, managing director of 

From the Editor 

Paul J. McLane 
Digital Radio Express, which recently 
entered an alliance with USADR, is 
interested in the idea of delivering data in 
a wireless mobile environment, to the car 
and to the listener walking around. 

Proponents should cooperate, he said. 
He envisions receivers as "multi-tiered 
platforms" that will deliver combinations 
of all these services. 

"It could range from a really super-
duper receiver with this great audio and 
all of these many different data services, 
down to the opposite end of the spec-
trum (where) you may have very simple 
devices that are becoming intelligent — 
previously dumb instruments that 
become smart, that will have a cheap, 
simple chip in it," he said. 

"It will be talking to another device per-
haps, and those could be very cheap. In very 
large volumes, you could have chips going 
into devices that would give you these ser-
vices that might be in the $5 to $ 10 range!' 
He said related technologies will work 

together to provide the greatest permuta-
tion of services. 

"People following the development of 
DAB have become somewhat cynical, 
because it seems to have taken a long 
time, and it has. But ... it really is com-
ing up to prime time. It's going to come 
on very quickly, and it will develop into 
things that no one here can imagine." 

Is Low-Power Upon Us? 

Who are the winners and losers in 
the wake of the FCC's vote on low-
power? See our opinion, page 70. 

"Burk Technology's technical support is second to none. They 
are there when you need them with a fast response to questions. 

4 The Burk ARC- 16 remote control is ideal for unattended 
111 operation. Their products are very user friendly for both the 
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Y2K Okay, Problem Dates Remain 
by Randy J. Stine 

Although the New Year has been 
uneventful so far, the Y2K bug might affect 
broadcasters yet. Experts say there are 30 
to 40 dates this year that have significance. 

Despite some predictions from doom-
sayers to the contrary, months of prepara-
tion paid off for U.S. radio broadcasters 
with a smooth transition into the New Year. 

With generators topped off and equip-
ment checked, most radio station engineers 
contacted by RW welcomed 2000 with a 
yawn and a sigh of relief. But, experts say, 
don't throw away that Y2K binder yet. 

"Most broadcasters have anticipated Feb. 
29, leap-year day. But some computers, like 
IBM mainframes and DOS systems, have 
some date assumptions that may cause 
problems," said Rick Ducey, NAB senior 
vice president of research and information. 

Dates noted by Ducey include March 1, 
the day after leap-year day, and March 31, 
the end of the first business quarter. "The 
majority of the work and worry is behind 
broadcasters. These are just a few more 
dates to guard against." 

Overall, Y2K evaluation occupied many 
engineers throughout 1999. Testing of 
hard-drive automation and audio delivery 
systems consumed enormous amounts of 
manpower and resources. Remote controls, 
phones and traffic and billing systems were 
also tested for Y2K compliance. 

Engineers for radio groups reported a 
variety of small glitches, from trouble with 
music scheduling systems to problems 
with log merging, but no major failures. 

"There was no mega-crash of anything 
like some had predicted:' said Steve Davis, 
corporate engineer for Clear Channel 
Communications Inc. "It was pretty much 
a non-event for all of our stations." 

John Ehde, vice president of engineering 
for Salem Communications Corp., said its 
engineers went home shortly after midnight 
on Jan. 1 when it became apparent "no mis-
sion-critical failures would occur." 

One of its 23 stations did go off the air 
New Year's Eve for nearly a half-hour 
because of what Morgan called "an overly 
cautious television general manager." 

"One of our East Coast FMs is located 
at a TV site. The GM had ordered the engi-
neers to run the television station on a gen-
erator for two hours before and two hours 
after midnight just to be safe. The genera-
tor quit about 10:30 p.m. and they popped 

DJ Mark Christopher shows off the new studio for KBSG-AM-FM, Seattle. 

"We had a few stations have some trou-
ble with traffic systems loading logs on 
New Year's Eve. Those problems were eas-
ily fixed:' he said. 

It was a happy New Year for 
Susquehanna Radio Corp. and Senior Vice 
President Charles Morgan. He said the 
feedback he received from stations "indi-
cated no Y2K problems." 

WLW Rings in New Year 
by Randy J. Stine 

CINCINNATI The saying goes "out 
with the old, in with the new," but at 
WLW(AM) in Cincinnati, the opposite 
was true on New Year's Eve. 

The Clear Channel Communications 
Inc. station entered the new year broad-
casting on its 1927 model Western 
Electric 7A transmitter — the original 
transmitter the station signed on with in 
1928 and the first 50 kW transmitter 

AM transmitter. The Western Electric 
transmitter still serves as a backup. 

Jellison put the original transmitter on 
the air at 10:45 p.m. on New Year's Eve 
and operated it until 12:15 a.m. on Jan. I. 

"At the last minute I had to replace 
a tube in the RF exciter, but it sounded 
fine. There was some loss of modula-
tion:' Jellison said. He used an Orban 
Optimod 9100 audio processor to help 
boost modulation. 

The Western Electric 7A is water-

The 1927 model Western Electric 7A transmitter was used 
by VVLVV(AM;, Cincinnati. 

operated in the United States. 
"I just thought it would be a nice 

way to bring a bit of history to the occa-
sion," said Paul Jellison, regional engi-
neering manager for Clear Channel. 
WLW used the transmitter until 

1975, when a Continental 317-CI AM 
transmitter replaced it. The station 
now has a Harris solid-state DX-50 

cooled by a series of water pumps 
Jellison said it is much quieter than 
today's transmitters with blowers. 

"The thing is still in great shape 
Credit is owed to the top-notch engi-
neers who maintained it over the years." 
WLW's transmitter site is located in 

Mason, Ohio, about 20 miles north of 
Cincinnati. 
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a couple of circuit breakers trying to get 
back on and knocked us off," Morgan said. 
"You know what they say about all good 
plans." He declined to identify the 1'V sta-
tion. 

Millennium-activated computer viruses 
were another worry for radio stations. "We 

put state-of-the-art computer virus scan-
ners on nearly every desktop chain-wide:' 
said Dave Marchette, corporate informa-
tion systems director for Citadel 
Communications Corp. 

Milford Smith, vice president of radio 
engineering for Greater Media Inc., said a 
few stations experienced minor date-relat-
ed issues with Columbine traffic systems. 

"The systems had been run through 
Y2K compliance, but this was missed 
somehow," he said. "All things considered, 
it was very minor." 

Engineers at the 14 Greater Media sta-
tions were required to report any Y2K 
trouble to Smith within an hour of mid-
night. "Not a single problem," he said. 

"I think all of the Y2K hype had us 
doubting our own common sense about 
this stuff. I think there was some over-reac-
tion when it came to deployment of peo-
ple, but rather safe than sorry." 

At midnight New Year's Day, Hispanic 
Broadcasting Corp. chief engineers were 
on a conference call with the company's 
director of engineering, David Stewart. 

"We had a PC-based audio storage sys-
tem at a few of our stations we were won-
dering about, but even those didn't create a 
problem:' Stewart said. "It was far quieter 
than I expected. 

"The compliance inspections took many 
hours and cost money, but in the end, we 
were just happy we avoided the problems." 

Sterling Davis, vice president of engi-
neering for Cox Broadcasting, had a theory 
on why Y2K did not affect his stations. "If 
you prepare for something, nothing will 
happen. If you don't prepare for it, all heck 
will break loose. We were ready." 
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Radio Groups Form Net Strategies 
NET, continued from page 1 

BRS Media, which tracks Internet 
trends, listed more than 4,200 U.S. and 
Canadian radio stations with a Web pres-
ence in late 1999, and close to 3,000 pro-
grammers streaming audio onto the 
Internet, up about 50 percent from late 
1998. 

About half those Webcasters were radio 
stations; about 250 were "Internet-only" 
programmers. 

increased earnings. In that sense, the Web 
landscape remains a developing resource, 
not yet close to being exploited. 

Magnitude Networks, owned by major 
Internet investor CMGi, is an Internet 
"turnkey" vendor, also offering e-com-
merce services, along with Web site con-
struction and streaming. 

Magnitude Vice President Richard 
Rieman, a long-time veteran of local and 
network radio, offered this prescription for 

Former sportscaster Steve Dolge now concentrates on Web content 
as managing editor of wtopnews.com for Bonneville's VVTOP-AM-FM. 

One, Clear Channel's KIIS-FM, Los 
Angeles, is a hybrid. The station streams 
both its air product and Web-only pro-
gramming on multimedia-rich 
KIISFMi.com, aimed at the first generation 
to grow up with the Internet: "Generation 
Y," made up of 12- to 25-year-olds. 

Almost all Webcasters came to the Net 
as a new transmission medium in the last 
three and a half years. The Arbitron 
Company now has started to measure such 
stream listening. 

Speaking of the oldest broadcast medi-
um's use of its hip, cool offspring, Gary 
Fries, president and chief executive officer 
of the Radio Advertising Bureau, said, "It's 
way beyond the toy stage, whether a per-
son receives their radio over the dashboard 
of their car or over a computer. It's very 
obvious there's a whole new brand of radio 
receivers out there, and it's a reality." 

In tune with that reality, the RAB has 
set up a Web-based "eCom Solution" for 
online sales. Fries reports an enthusiastic 
reception, with several hundred RAB 
member stations using the service. 

But neither RAB nor NAB has figures 
correlating radio Web presence with 

Internet revenues: "The stations most suc-
cessful in making money from the Internet 
are the ones devoting the most time and 
sales staff effort to it." 
He suggested a formula of adding 10 

percent to on-air sales contracts. In 
exchange, advertisers would receive rotat-
ing banner ads and pages for the duration 
of the buy. 

Rick Ducey, senior vice president of the 
NAB research and information group, said 
one visible recent effect of the Internet on 
the industry is "the huge influx of 'dot-
corn' ad dollars" as dot-corn businesses try 
to make themselves known to the world by 
advertising on radio. 

In that robust dot-corn economy, radio's 
Internet goals have gone way beyond pro-
motional afterthoughts. Major radio groups 
are centralizing their online efforts with 
major investments of staff and resources. 

Supergroup Clear Channel 
Communications Inc., which is in the 
process of purchasing AMFM Inc., has 
announced a complex promotional and dis-
tribution deal with NBC's new Internet 
spinoff. 
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NBCi will be integrated into Clear 
Channel's own Web sites and will be pro-
moted on Clear Channel stations. 

The move also represents NBC's first 
tentative, if indirect, involvement with 
radio since abandoning it shortly after the 
1986 acquisition of its pioneer parent, the 
Radio Corporation of America, by General 
Electric. 

Prior to its merger with Clear Channel, 
AMFM has set up a separate business, 
AMFM Interactive, to coordinate its 
Internet strategy. Executive Vice President 
and Chief Financial Officer Jim Burtson 
said, "We turned around and said, as a 
radio company, 'We will treat the Internet 
as an incremental business opportunity, 
that will both make money on a standalone 
basis and make our core radio business 
better.— 

Burtson said the process was not easy, 
but AMFM felt it had to be done because 

gies. In mid-January launch, however, was 
delayed; its Web site stated that due to the 
transition, CNET would be back on the air 
and online "shortly." 
CBS Corp. also has formed the CBS 

Internet Group. Headed by newly hired 
Russ Pillar, a former executive with 
Prodigy, it is the latest Internet move for a 
company that has aggressively traded pro-
motion, advertising time and branding in 
exchange for equity stakes in new media 
companies. 

One of Pillar's mandates will be to coor-
dinate the Internet strategies of the 
CBS/Infinity radio stations. A key issue is 
program streaming. CBS/Infinity remains 
one of the few major holdouts against 
Internet transmission. 

Dana McClintock, CBS vice president 
of corporate communications said, 
"Because so much of radio advertising is 
local, it hasn't seemed to make any busi-
ness sense to stream our content over the 
Internet for everyone to get for free." But 
McClintock said CBS would examine new 
streaming business models. 

VVTOP generates content for both its all-news radio format 
and its Web site from the same newsroom. 

the company recognized that it "had basi-
cally left its best brands, meaning the radio 
stations, in the hands of others." 

Burtson said AMFM is getting away 
from "legacy" barter deals, which ended 
up using AMFM station "brands" to make 
money for others. Burtson said the result-
ing centralization would meet the needs of 
the group's individual radio stations. 

Looking in the opposite direction, 
AMFM is joining with San Francisco-
based CNET in launching a new high-tech 
talk format on AMFM station 
KNEW(AM). 
"CNET Radio" will blanket its potential 

Silicon Valley audience with news and fea-
tures about the Net and related technolo-

More enthusiastic about streaming is 
Bonneville's WTOP-AM-FM in 
Washington, D.C. 

Scott Levy is director of business 
development for Bonneville D.C., com-
prising all-news WTOP and its sister sta-
tions, classical WGMS-FM and top 40 
WWZZ-FM. He said streaming increases 
WTOP's local audience in downtown 
Washington, where signals often fail to 
penetrate office buildings. 

Levy has hopes for new technologies he 
feels will add revenue streams to the sta-
tion's bottom line — the insertion of com-
mercials into the "buffer time" Web listen-
ers encounter when first clicking on to a 

See NET, page 7 
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Radio Financing in the Internet Era 
by Sharon Rae Pettigrew 

Broadcast financing — a phrase that 
means different things to different peo-
ple. Will the Internet generate revenue for 
radio? Is there funding out there for sta-
tion acquisitions in this Internet era? 
A radio station's reach has been 

extended, thanks to the Internet. New 
advertising opportunities abound. 

"People are very focused on the Internet 
and its potential," said Lewis J. Paper, co-
zhief of the communications practice of 
Dickstein Shapiro Morin & Oshinsky LLP. 
He said Internet potential and Internet 

actuality are not the same. "There are peo-
ple who passionately believe in the Net's 
future. However, the Net hasn't yet had any 
impact on the financing of transactions." 

According to Paper, who moderated a 
session on broadcast financing at last 

NET, continued from page 6 

stream and the substitution of nation-
al commercials for local ones in the 
station's stream. 

Levy also hopes to make use of 
"E-Mail Director," a database pro-
gram from Radio Data Group, par-
tially owned by CBS/Infinity and 
Clear Channel. 

"E-Mail Director" collects 
detailed listener data from a Web site 
and uses it to generate tightly 
focused e-mail to listeners, adding 
advertiser messages and links. RDG 
Chief Executive Officer Michael Rau 
said about 150 stations are using the 
technology, generating about 800 to 
1,000 monthly e-mails. 

In December 1999, Arbitron 
released its first Webcast ratings 
report on streaming media. 

The highest Web-rated station was 
KFAN-FM, of Johnson City, Texas, 
with about 84,000 cumulative listen-
ers, the total number of listeners for 
the one-month measurement period. 
Next was adult alternative KPIG-FM 
of Monterey, Calif., with about 
70,000 cumulative listeners. 
KPIG Web consultant Bill 

Goldsmith said the Arbitron stream 
rating has not translated into direct 
revenue yet, but he expects the sub-
stitution of online commercials to 
change that. 
He cited "tremendous secondary 

benefits" of combined on-
air/Internet sales packages and 
"moderately successful" e-com-
merce. Goldsmith said the Webcast 
"has given us a ' larger than life' 
image in the eyes of our listeners," 
many of whom, he said, live and 
work in Silicon Valley. 

If there's a cloud over the stream, 
it's the threat of a "browser"-style for-
mat battle between early leader 
RealMedia and Microsoft's competing 
Windows Media Player technology. 

Disputes involving Real and 
Yahoo's broadcast.com subsidiary 
threatened the Real format for 
many stations until a late December 
1999 deal temporarily resolved the 
issue. To use an Internet version of 
old advice: Stay clicked. 

This issue of RW includes exten-
sive coverage of radio and the 
Internet. See GM Journal and Studio 
Sessions sections for more stories. 

fall's NAB Radio Show, many lenders 
and investors think the Internet will 
eventually play a big part in the financ-
ing of transactions. 

"But it probably won't get to that point 
until a borrower or somebody seeking an 
investment can show that it has or will 
generate some revenue," he said. 

Laurence Norjean, president of 
BuySellBid.com, said the Internet is made 
for radio. 

"It provides the greatest opportunity that 
radio ever had to think outside of the box 
and create non-traditional revenue," he said. 

"Sixty-eight thousand new Internet peo-
ple come on every day and almost two 
thirds of them index very heavily as radio 

listeners." 
Norjean also said that radio, as a loyal-

ty and lifestyle representative medium, 
not only has the opportunity but also the 
responsibility to extend and superserve 
its listeners. 

"Radio has an incredible opportunity to 
generate new revenue by delivering prod-
ucts and services to its listeners — classified 
advertising, auctions, personals, e-com-
merce, shopping — all of which they don't 
have to produce. They can partner with a 
company like BuySellBid.com. Radio is 
selling space on the air. Now they can sell 
space on the Web." 

Jeff Kilrea is the senior vice president of 
Finova Group Inc., a Phoenix-based lender. 

"We are committed to the broadcast 
and Internet business industries," he said. 
"Major problems when it comes to 
financing include unreal expectations. 
Expectations from prospects are often 
much greater than the levels that bankers 
and commercial finance companies are 
able to provide." 

Lisa Gallagher, managing director and 
group head of media and communica-
tions for BancBoston Robertson 
Stephens, said that the Internet is a natur-
al extension of radio. 

"Everybody feels that there's a need to 
get into the Internet," she said. "And 
everybody is working on different mod-
els on how to make money doing it." 

Session attendee Gerro Vonk found the 
discussion helpful. 

"I think everybody sees this as an 
unstoppable event," he said. 
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LPFM Spawns Questions 
LPFM, continued from page 1 

Play 150 for the new LP100 stations, and 
the Plug-N-Play FM20, for LP10s. 

Armstrong Transmitter Corp. said its 
FMX transmitter line and 707 antennas 
would be suitable for LPFMs. 
LPB Communications Inc. has devel-

oped LPFM packages that include licens-
ing, equipment and installation for under 
$10,000. LPB President Tom Spadea said 
the company was taking inquiries and was 
prepared to walk potential buyers through 
the application process. 

"It opens up a new market for us," said 
Spadea, whose firm has focused on non-
traditional station installations such as AM 
carrier current and radiating cable installa-
tions under Part 15 of the FCC rules. 

And if LPFM does not happen? 
"This has brought to the forefront the 

need for small stations, on a budget. 
Whether or not LPFM goes through as it 
is, people can do (this) legally now," said 
Spadea. 
The commission's Report and Order 

was released several days after its vote to 
create stations at power levels of 50 to 100 
W and 1 to 10 W (RW, Feb. 2). 
Following the vote, most observers and 
participants were still studying the details. 
An NAB spokesman said the associa-

tion was considering all options to the rul-
ing, including possible court action. The 

association also again urged members to 
support a bill sponsored by Rep. Mike 
Oxley, R-Ohio, ( H.R.3439), which, if 
passed, would prevent the commission 
from implementing the service. 
One industry source lamented the bill 

has no "legs" because members of 
Congress will be faced with how to offend 
the least number of constituents. 
Considering the number of broadcasters in 
each district vs. the number of churches, 
minority groups and other LPFM support-
ers, elected officials, the observer said, 
would likely choose to please the latter, 
larger group. 

NAB's recourse? 
A source close to NAB said the group 

was leaning toward appealing the decision 
in court, rather than filing a Petition for 
Reconsideration to get the FCC to change 
or reverse its decision. The source said 
NAB would need to prove the decision was 
arbitrary and capricious to win a court case. 

That debate hinges on potential inter-
ference to existing stations from LPFMs. 
The FCC has concluded that "any risk of 
interference from LPFM stations of 100 
watts or less is small, and, on balance, is 
outweighed by the benefits of this new 
service." That is why the FCC chose to 
eliminate third-adjacent protection 
requirements to or from LPFMs. 
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The FCC also said it does not believe 
LPFMs at 100 watts "are likely to have an 
adverse effect on digital IBOC signals." 
NAB and CEA disagree. CEA 

President/CEO Gary Shapiro stated, "We 
share the FCC's worthy commitment to 
promoting greater access to the airwaves. 
Unfortunately, we have found that the 
method chosen by the commission — 
specifically, the removal of third-adjacent 
channel protection — may result in inter-
ference to existing FM radio service and 
would adversely affect consumers' invest-
ment in the 710 million FM receivers cur-
rently in use in the U.S." 

Of four studies considering the ability of 
stationary and mobile receivers to reject 
interference, the FCC said all of them, 
including its own, used different measure-
ments to determine when interference 
occurs and the quality of service to be pro-
tected, making a direct comparison difficult. 
One thing the studies had in common, 

said the FCC, is they concluded auto 
receivers and home units were better able 
to reject interference than portable, per-
sonal and clock radios. 
"We find that automobile radios and 

home stereo/component receivers general-
ly are better able to provide -40 dB rejec-
tion of third-adjacent channel signals and 
therefore generally will provide acceptable 
service in the absence of third-adjacent 
channel protection." 

Under the new rules, a low-power FM 
station must protect full-power stations on 
co-channel, first- and second-adjacent 
channels, but does not have to protect a 
full-power on a third-adjacent channel. 

"A full-power doesn't have to protect 
an LPFM at all," said Peter Doyle of the 
Audio Services Division of the FCC Mass 
Media Bureau. 
An LPFM has to meet minimum sepa-

ration distances to protect the service con-
tours of authorized commercial, noncom-
mercial FM stations for all classes, 
including Class D, and translators, boost-
ers and LP 100 stations, the FCC ruled. 

The 1 to 10 W stations would be a sec-
ondary service, not a primary one as the 
LP100s are. 

In addition to normal separation require-
ments, LPFMs would need to factor in an 
additional 20 kilometer "buffer zone" 
between them and a full-power station. 

To illustrate, Mass Media Assistant 
Bureau Chief, Engineering, Keith Larson 
said, "The smallest full-power class (for 
FM) is Class A. Ordinarily, to protect that 
station against co-channel interference, 
you would have to be spaced 47 kilome-
ters from that station. To provide extra 
protection, we have said you need to be 
spaced 67 kilometers from that station. It 
allows that full-service station to move 20 
kilometers toward the LP station." 

The FCC said current Class As that are 
100 W, the same as the LP100s, would not 
be re-classified as LPFMs. 

The new stations would be required to 
adhere to many of the requirements of Part 
73 of the FCC Rules, which addresses tech-
nical operations. The commission said it 
would not authorize directional antennas 
for LP stations as it is relying on minimum-
distance channel separation methodology, 
rather than a contour-based approach to 
provide interference protection. 
LPFMs will have to adhere to the 200 

kHz channel bandwidth of other FMs and 
protect the radiation antenna patterns of 
AM stations. 

Because of their small service areas, the 
FCC expects most to co-locate their stu-
dios and transmission facilities, and not 
need STLs. But the commission did not 

rule such use out. It said LPFMs may use 
broadcast auxiliary frequencies and 
remote pickup frequencies governed by 
Part 74 on a secondary basis to full-ser-
vice stations and other primary users. 
LPFMs will be required to use trans-

mitters that have been type-certified by the 
commission. And the stations must install 
and operate emergency alert system 
decoders, to pass along national emer-
gency messages to listeners. They would 
not be required to install encoders. 

Potential pirate owners 
Former pirates who stopped broadcast-

ing illegally when told to by the FCC may 
be eligible to apply for an LPFM. A sup-
porter group called the Prometheus Radio 
Project said it would "assist stations in 
making the transition from their campaign 
of civil disobedience" to help members 
understand "the essentials of good radio 
practice." 
A Prometheus member and former 

pirate operator who goes by the pseudo-
nym Pete triDish said the rules are a good 
start and he would like the commission to 
make sure LPFMs have an opportunity to 
go digital. 

"The current IBOC proposals are 
designed to protect incumbents and don't 
allow for new entrants," he said. The 
FCC's order did not specify how or 
whether LPFMs can make a digital transi-
tion. When asked about this, FCC officials 
said the potential cost of digital equipment 
might be a concern to LPFM supporters. 

One of the original low-power petition-
ers agreed. Nick Leggett said low-power 
supporters most likely will insist on having 
a voice in the digital transition in the future. 
For now, he's pleased with the ruling. 

Asked if he would he join NAB if it 
created a new membership category for 
LPFMs, Leggett said yes. 
"Some of the LP people are former 

employees of high-power stations. ... 
Some are former NAB members and some 
are current members. One pre-condition, 
they'd have to drop the Oxley bill." 

DIGITAL NEWS 

NRSC Seeks Formal 
DAB Process 

LAS VEGAS The National Radio 
Systems Committee has decided to 
go ahead with a formal standards-
setting process for in-band, on-chan-
nel digital audio broadcasting. 
The step would save time later 

this year for the body of industry 
volunteers should there be at least 
one IBOC DAB system submitted to 
the group that performs noticeably 
better than analog. 
An evaluation working group is 

reviewing the USA Digital Radio 
system, submitted on Dec. IS, 1999. 
The group expects to complete its 
review of the system in March. 

Lucent Digital Radio submitted 
its data on Jan. 24, the same date 
public comments were due to the 
FCC on its DAB proceeding. 

If both systems perform notice-
ably better than analog, the next like-
ly step is comparison lab and field-
testing conducted by a third party. 
IBOC proponents are eager to 

have a single standard chosen by the 
end of this year. 

— Leslie Stitizson 
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New Services Chase Listeners 
We're buying more and more consumer electronics — and 

some of those new products are gunning for radio's traditional 
audiences. 

Total sales of consumer electronics products will hit a 
record $85 billion this year, according to projections by the 
Consumer Electronics Association. That will be eight years of 
consecutive growth for the industry. 
CEA said sales for last year would reach $81 billion, up by 

7 percent from a year earlier. 
"The consumer electronics industry is on a roll," Gary 

Shapiro, president and CEO of the association, said during its 
2000 International Consumer Electronics Show in Las Vegas 
last month. 

Digital, digital, digital 
Sales of home and portable audio products overall are 

expected to decline 3 percent but still reach $5.6 billion. CEA 
expects that one in five households will buy a home radio this 
year; it estimates sales of 19 million home units, roughly the 
same as last year, generating $324 million in sales. 

In the car, unit sales of aftermarket head units were $9.4 
million in 1998 and projected to be $ 11.2 million for 1999. 

Meanwhile, CEA predicts 27 million portable headset audio 
products, including radios, tape players, radio/tape combos and 
CD players will be sold in 2000. Tape and radio/tape decks 

have been declining in popularity in favor of other devices. 
Mobile electronics and auto sound are expected to enjoy 

increases of 8 and 6 percent respectively. 
CEA also inducted the first 50 members of its Consumer 

Electronics Hall of Fame. Among them were familiar names 
such as Alexander Graham Bell and Thomas Edison, Edwin 
Armstrong, Reginald Fessenden and Lee DeForest, as well as 
such innovators as William Balderston, former president of 
Philco Corp. and a leader in development of car radio; Carl 
Eilers, pioneer in stereo FM; and Paul Galvin, founder of 
Motorola, for his re in mass-producing car radios. 
RW will report on the Hall of Fame inductees in an 

upcoming issue. 
More than 2,200 exhibitors filled four venues at CES, in 

what FCC Chairman Bill Kennard called "an outpouring of 
American entrepreneurship." 

Digital products and the convergence of media were domi-
nant themes, as seen in video multimedia systems that seek to 
serve Americans behind the wheel — radio's traditional turf— 
with information, navigation, Net access and, of course, audio. 
One service promises on-demand audio, anywhere. 

Another lets the listener browse through online Web radio sta-
tions using any home radio. 

Here is a sampling of products at CES of particular interest 
to RW readers. 
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Command Audio 
Hits Phoenix, Denver 

Command Audio is trying to give your 
listeners many more choices than are 
available on the radio dial. 
Command is a new wireless audio-on-

demand subscription service rolling out 
in major markets now, and due to be 
available nationwide in 2001. It will let 
subscribers pick programs they want to 
hear — and listen when they want. 

Consumers in Denver and Phoenix 
were the first to hear about the service. 

The service offers hundreds of pro-
grams on dozens of topics, including 
selected local traffic, news, sports, weath-
er, business, gardening, religion and 
home improvement. Content includes 
local radio and original content, spoken-
word versions of popular publications 
like Time, People and The Wall Street 
Journal, and programs such as NPR 
News, ABC News and "Car Talk." 
Command Audio updates the stored 

information automatically via a network 
of FM subcarriers and satellites. No 
recording or connection to the Web is 
necessary. 
The service will start at $ 11.95 per 

month and will reach consumers at first 
through a hand-held wireless receiver, the 
CA1000 by Thomson multimedia, sold 
under the RCA brand. It retails for $ 199. 

Eventually Command Audio will be 
available on other platforms such as in-
car audio systems and personal informa-
tion devices, like Motorola's iRadio, 
described at right. Motorola has made 
what it calls a "substantial" investment in 
Command Audio. 

Listener selections are stored in a sol-
id-state memory that holds up to eight 
hours of programs, through a variety of 
proprietary compression systems. 

When the subscription service is acti-
vated, consumers can choose which pro-
grams they like, browsing through an 
electronic program guide on the receiv-
er's LCD or by looking at a printed guide 
shipped with the receiver. 

The RCA receiver controls allow users 
to skip between programs and scan by 
segment, such as story-by-story through a 
new program. Users can also pause or 
save programs for later listening. 

Programs can be heard through the 
receiver's built-in speaker, or by connect-
ing the receiver to the car speakers, a 
home system or headphones. A cassette 
deck is required to play through the car. 
Command Audio says it will focus on 

spoken word programming, not music. It 
says diversity transmission and rebroad-
casts will reduce any coverage problems. 

To learn more, visit the Web site at 
www.commandaudio.com 

Motorola 
Unveils iRadio 

Motorola Inc. announced its Internet 
radio prototype iRadio at CES. iRadio is 
an in-vehicle information and entertain-
ment that works via wireless Web. 

iRadio will let drivers capture music 
on demand, listen to real-time traffic 
reports, download audio books, access 
voicemail, e-mail, receive news, and 

weather reports, and get updated stock 
portfolio information. 

The hands-free, voice-navigated fea-
tures will be delivered via Web access, 
satellite, digital cellular and FM sideband. 

"All iRadio communications can be done 
hands-free, which means drivers can keep 
their hands on the wheel and eyes on the 
road," said Mario Zenios, general manager 
and corporate vice president, Motorola 
Telematics Communications Group. 

The company said iRadio will provide a 
range of service levels, from basic to pre-
mium packages, like ordering cable TV. 

For information, contact Allyson 
Stinchfield in Illinois at (312) 372-6144 
or visit the Web site at www.telematics. 
motorola.com 

Web Audio on 
Home Radios 

Sonicbox wants to bring Web radio to 
your listeners — and use their existing 
home radio receivers to do it. 

The Web radio appliance supplier pro-
moted its recent agreement with 
NetRadio.com at CES. NetRadio.com 
stations will be available on Sonicbox 
Tuners. 

See CES, page 12 
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The Tuner (see photo, page 50) is a PC 

add-on that lets consumers with a broad-
band Net connection use Web radio pro-
gramming anywhere in the home. It has a 
base unit that connects to the PC and 
transmits Web audio on an unused fre-
quency to any FM radio with 100 feet; a 
remote tuner controls the system. The 
company says the design allows the lis-
tener to select from hundreds of Web sta-
tions with the turn of a knob and pur-
chase CDs with the press of a button. 

After a trial deployment to DSL and 
cable broadband customers, the Tuners 
are to be made generally available to con-
sumers for less than $50. 

For information on Sonicbox tuners, 
visit www.sonicbox.com or call Rockie 
Thomas in California at (650)967-4842. 

Metro Networks 
Teams With Etak 

Metro Networks and Etak said their 
real-time traffic service is ahead of its 
scheduled roll-out, having reached its 
mark of 50 metropolitan areas three 
weeks before the target date. 

The service is created through an alliance 
with Etak, a mobile map and information 
content supplier, and Metro Networks, the 
supplier of broadcast radio and TV traffic 
reports owned by Westwood One. 

The cooperative effort enables sub-
scribers to receive regional or route-spe-
cific traffic information reports on pagers, 
cell phones, in-car navigation devices, 
wireless-capable laptop computers, the 
Internet and TV. 
The Etak/Metro Networks service 

now covers more than 82 percent of the 

One delivery mechanism for 
the Etak service is Traffic 
Touch, for Palm VII users. 

WAKE UP TO THE 
#1 MORNING TEAM IN 
V 'MAJOR MARKET. 

Short/cut ' Editor 
Everything you need to get your 
hottest phone calls edited and 

on-air in record time. 

Morning radio should be 
fresh, alive and spontaneous. 
And 360 Systems' Morning 
Team works with you to 
make it happen. 
Wake up your audience 

and grab them with Instant 
Replay. All of your best bits are 

there when you need them — 
like having 50 cart machines 
pre-loaded and ready to fire. 

With the Short/cut Editor, you won't drop a beat when you're 
editing calls, interviews and promos. It's the fastest, easiest 
two-track audio editor a jock ever rocked a scrub-wheel on. 
No tape, no computer hassle and no"leaming curve"— 

anyone can use it, and everyone will. 
Timing is everything 

in live radio and this ( 
team helps keep the 

show moving. 
Sound good to you? 

Save your sanity and let your 
on-air personalities go crazy. 

Morning radio was meant to be fun, and the 360 Systems 
Morning Team will help you keep it that way. 

Thousands of 360 Systems Instant Replay and Short/cut teams 
are hard at work every day. To find out what that means for you. 
call (818)991-0360 or visit our website at www.360systems.com. 
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Instant Replay® 
24 hours of your best audio clips, quips 
and sound effects, right at your fingertips. 

Wei,9 with you evyry moilling. 

For more information call (818)991-0360 / Fax (818)991-1360 / e-mail: infoe360systems.com / Website: www.360systems.com 

0 1999 - 360 Systems Instant Replay Short/cut and Me 360 Systems logo are trademarks of 360 Systems. 

nation's urban population, and the com-
panies expect to increase coverage to 
65 metro areas by the end of the first 
quarter. 

For information, contact Steve Pluim 
at Metro Networks in Utah at (801) 685-
0565 or visit the Web site at 
www.metronetworks.com 

SpikeRadio 
Brings the Noise 

Spike Networks' SpikeRadio.com 
joined a growing number of Internet 
radio broadcasters at CES. 

After premiering in August 1999, 
SpikeRadio.com averaged nearly 1.5 mil-
lion page impressions for the month of 
September. By the end of January, 
SpikeRadio.com hoped to reach 4 million 
individual page views a month globally. 
The network hopes to be the global 
broadcaster to the 14- to 30-year-old 
demographic with its mix of rock, news 
and youth culture. 

In October, Spike Networks secured 
an advertising and sponsorship contract 
for SpikeRadio.com with Toyota worth 
$2 million. 

SpikeRadio.com broadcasts 24/7 from 
Spike's West Hollywood building and has 
attracted 35 Los Angeles DJs from tradi-
tional radio stations and local clubs. On-
air guests have included artists such as 
Seal, Tricky, Gus Gus and Steve Vai and 
personalities like actress Milla Jovovich 
and Edoardo Ponti. 

For information, contact Spike 
Networks in California at (323) 845-
1700, fax (323) 845-1750 or visit the Web 
site at www.spikeradio.com 

Delphi 
Infotainment Radio 

This unit, which will be shipped in 
2001 in a yet-to-be-announced car model, 
combines information and entertainment. 

Using a cellphone and modem inte-
grated into the car and a cable interface 
to a personal digital assistant, the user 
will be able to download e-mail and 
information from Web sites. 

Features will include a 24-character dis-
play, 32-pin connector and support for 
Radio Data Systems (RDS). 

For information, contact Delphi Delco 
Electronics Systems in Indiana at ( 765) 
451-5011 or visit www.delphiauto.com 



THE RESULTS ARE IN: 

Three out of four of the highest billing radio 

stations in the U.S. use Omnia.* 

[our out of five of the top- rated radio stations 

in New York City use Omnia.** 

Five out of six of :he most listened- to radio 

stations in the U.S. use Omnia.** 

rita tie , 

• For the flank' of your Omnia deakr, contact us at 1 (2145) 241-3343 

or visit our web site at ivww.nogrunge.com. 

•Source: Dtincnn's Radio Market Guide. I QQ9 edition 

• * Source: The AllleriCall Radio by Duncan's American Radio: based on 

Arbitron Spring 1999 12 + TSA Cume, Mon-Sun, 6:00am-12 midnight. 
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Robby Robinette of Nexa Quality 
Source holds the Cyber Radio. 

jack. The radio retails for $30. 
Nexa carries a line of unusual radios, 

travel clocks, projector alarms and other 

products that can be branded with your sta-
tion logo or company name. 

For information, contact the company 
in Texas at (877) 800-NEXA, send e-mail 
to robby@qualitysource.com or visit 
www.qualitysource.com 

Can Radios 
Kill You? 

With reports on the possible health 
effects of cell phones and computers 
proliferating, Electro-K offers X-ion, a 
device that promises to protect against 
positive ion generators by neutralizing 
Electro-Magnetic Fields, the alleged 
cause of brain tumors in cellphone 
users, leukemia in children and the sup-
pression of immune systems. 

The company includes radios as well 

as washers/dryers, refrigerators and cars 
in its list of products against which X-ion 
will protect. 

Cf .1:11 
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"My Two Stations Save 
$130,000 per Year Usin 
Scott Studios Voice Trax" 

Ron Castro, co-owner and GM, 
KRPQ Q-105 and KMHX MIX 104.1 
Santa Rosa, California 

A former San Francisco and nationally 
syndicated Concept Productions air 
personality, Ron has recorded 300,000 voice 
tracks for automated stations across three 
decades. Ron's own stations have used Scott 
Studios' Voice Trax systems for several years. 

"Not only am I an owner and GM, but I'm 
also an Air Personality. I produce 34 hours 
each week of voice tracked programming 
using Scott Studios' Voice Trax. I wouldn't 
ask the staff to use anything I don't use 
myself. If it didn't work great, it wouldn't be 
here." 

Both Scott on-air systems are "truly 'lock-
the-door-and-go-home' reliable." 

"Our Scott Studios systems go seamlessly 
from live-assist to voice tracks to satellite 
programming, using all three modes during 
a typical day to give us a tool-box full of The Scott System is radio's most user-friendly. You get instant airplay or audition of any 
budget saving options. Our two station song simply by spelling a few letters of its title or artist. You see when songs played last 
combo saves at least $130,000 per year. and when they'll play next. You also get voice trackng while listening to music in 
When we put our second station on the air context, hot keys. automatic recording and graphic waveform editing and scrub of of 
three years ago, we were able to operate it phone calls, all in one computer! 
with only two people who cover all air-shifts, music, programming and promotions. We debuted with the highest ratings 
for any sign-on in the history of the market!" 

Ron Castro isn't the only smart broadcaster who chooses Scott. More U.S. radio stations use Scott Studios' than any other 
digital system, with 5,500 digital audio workstations used in 2,250 U.S. radio stations. Nine of the ten top billing groups have 
Scott Systems because Scott delivers more money-saving and time-saving features for great radio. You get Scott's ripper for 
your PD's ordinary PC that digitally transfers music CDs to hard drive in seconds, 
no-dub LAN spot uploads from Sonic Foundry multi-track production, uncom- S  S 
pressed digital audio (at Scott's compressed price), Cart Walls for instant requests, 
phone recorder with waveform and audible scrub editing,, time and temperature 13375 Stemmons Freeway, Suite 400 
announcer, different spot feeds from one computer for a second station or .. 

Dallas, Texas 75234 USA separate webcast, auto-transfer of spots and Voice Trax to distant stations over 
Internet: www.scottstudios.com Internet or WAN and integrated newsrooms. Scott has systems in three price 

ranges: Good, Better, Best. One's right for you! (972) 620-2211 FAX: (972) 620-8811 
B 0 0 7 2 6 8 8 7 7 

Ron Castro says his ICRPQ and ICMHX, Santa Rosa, California save serious 
money because "Scott Studios' Voice Trax automation cuts voice-tracking time 
to 5 minutes per hour for a 'live-sounding' show. Our Air Personalities are 
freed up to do other work at the stations, drastically reducing the need for 
additional management, music, production and promotion staff. That cuts 
boredom, burn-out and turnover, while increasing productivity. 

"Scott Studios' Voice Trax lets the talent hear their music, spots and voice-
over, running the show the way they would live, including air-tight talk-
ups. Scott's whole recording process is handled with just one button. We 
hardly ever use a mouse or keyboard. Each voice track takes only seconds." 
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Check our web site (scottstudios.com) for full information now, or call one of our 
money-saving consultants toll-free at 800-SCOTT-77. (800) SCOTT-77 

X-ion is a miniature negative ion 
producer. When placed on electrical 
appliances, the company says, it forms 
an invisible barrier to EMF damage 
and produces negative ions like those 
found after a rainstorm. Negative ions 
reportedly are beneficial to our well-
being. 
X-ion is made from tourmaline, a 

semi-precious stone that extracts mois-
ture from the atmosphere and converts it 
into negative ions. List prices begin at 
$25 for a single pack. 

For information, contact Electro-K 
Inc. in California at (310) 231-7872 or 
fax (310)231-9262. 

E-Commerce 
Portal to Car Radio 

Interactive Radio Corp. has patented a 
low-cost technology that enables micro-
processor-controlled products, such as a 
car radio or a vehicle telematics system, 
both to receive GPS signals and conduct 
two-way satellite communications in a 
private national network. 
The company says its technology, 

which uses existing satellite capacity and 
can be deployed rapidly, creates a portal 
for interactive services, including e-com-
merce, to the vehicle via the car radio. 

The company also owns patents cover-
ing several applications, including enabling 
radio listeners to respond to ads or purchase 
music selections as the ads (or songs) are 
being broadcast on AM, FM or satellite; 
real-time tracking of a vehicle via a Web 
site; and sending a distress call, including 
GPS coordinates, from a mobile unit to a 
monitoring station via satellite. 
The company said its technology, 

which adds about $ 100 to the cost of the 
radio or other device, was developed by 
scientists at NASA's Jet Propulsion Labs 
and has other, more robust Web and wire-
less data applications when used in prod-
ucts operating on the Microsoft Auto PC 
platform, such the Clarion AutoPC. 
IRC conducted real-time demos of its 

system at CES for potential strategic 
partners using a vehicle equipped with 
the IRC transceiver. 

For information, contact Stephen Crosby, 
CEO, in California at (626)296-6310. 

Cobra Launches 
FRS/AM/FM Radio 

Cobra Electronics introduced a family 
radio service system that incorporates an 
AM/FM stem) radio. 

The microTALK FRS- 115 offers two-
way communi-
cations for up to 
two miles and 
access to all 14 
communications 
channels. 
When a 

communica-
tion comes 
through, the 
FRS signal can 
override the 
AM/FM radio, 
enabling users 
to clearly hear 
the message 
being sent. 

For informa-
tion, visit Cobra 
at www.cobra-
elec.com 

See CES, page 16 



Gentner's newest digital telephone hybrid 
provides the highest quality audio interface 
between your telephone line and audio 
equipment.With its state of-the-art 24- bit digital 
signal processing, it's absolutely the finest hyb-id 
for use with your digital or analog console. 
Features: 

• Adjustable compressor and expander 

• Acoustic echo cancellation 

• Balanced XLR inputs and outputs; AES/EBU 
inputs and outputs 

• 3-band digital EQ DH30 Digital Hybrid 

Telehybrid turns your phone 
system into a " broadcast-re2dy" 
telephone system. 
Features: 
- Installs to any phone set ( analog, digital or multiple line) 
with a detachable modular plug 

• Quality digital nulling for full duplex audio without echo 

• Easy operation for on-air, off-air and disconnect 

Telehybrid Telephone Hybrid 

• Best Price Guarantee' • Same Day Shipping' • Extended Hours 
Knowledgeable Sales Staff • Flexible Terms 

Interfacing your audio equipment to a telephone line 
has never been easier and more affordable.Gentner's 
analog and digital telephone hybrids are reliable and 
offer excellent audio quality. Choose between the 
SPH10 analog hybrid and two digital hybrids, the 
DH20 single and DH22 dual, each with 16- bit digital 
signal processing. 
Features: 
• Built-in monitor amp allows monitoring of calls without headset 

• Balanced XLR inputs and outputs 

• SPH10 auto filtering and equalization makes callers sound great 

• DH20/DH22 with auto mix-minus, selectable AGC & caller ducking 

SPH 10 Analog Hybrid List $499.00 SALE $459.00 
List $ 995.00 SALE $899.00 

DH22 Dual Digital Hybrid List $ 1,595.00 SALE $1,469.00 

broadcast and studio engineering experience to 
offer expert help with your equipment purchase. 
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CD Units 
Accept MP3 Output 

New CD head units from Alpine 
will incorporate Versatile-Link tech-
nology, accepting audio from devices 
such as MP3 players, VHS players, TV 
tuners and video games. 

"As portable devices increase in 
numbers. Alpine is ensuring con-
sumers that their choice of MP3 player 
or video game sources can be ... 

The CDA-7969 Tuner/CD Player will 
accept external audio. 

enjoyed in a vehicle," an Alpine exec-
utive said. The connection is via an 
adapter cord. 

The device sound runs through the 
car system's speakers and amps, and 
can be processed by the controls in the 
head unit. Six in- dash units will 
appear by summer. 

For more information, visit the 
Web site at www.alpinel.com or to 
find the nearest dealer call ( 800) 
ALPINE I 

Help on the Road 

DriveThere.com offers information for 
motorists for free. Besides turn-by-turn 
directions, the Web site has ideas for 
weekend drives, comparison of insurance 
rates, car rental discounts, road conditions 
and more. 

In April, the company will begin offer-
ing a preferred members program that 
will provide more extensive services for 
an annual fee. The services will include 
roadside assistance, detailed information 
about roadside services at every interstate 
exit in the United States and the ability to 
pay traffic tickets. 
The site caters to users on the road 

with remote Web access. Soon, the com-
pany will offer a text-only version for 
users with mobile phone Web access and 
personal digital assistants. 

For more information, visit the Web 
site www.DriveThere.com 

DriveThere.com-
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Our new WaveStation 3.0 has all the features of the $50,000 automation systems, but 
is priced reasonably like software, not gold-plated broadcast hardware . We often 
hear, " It can't be true!" More than 1000 satisfied users worldwide prove the contrary. 
WaveStation includes a powerful digital audio editor and uses standard or 
compressed audio files, including MP3. On-screen Voice-Track editing, time-shift 
recording, serial port control. WebCast ready. Full automation, satellite, voice track 
and live assist. No recurring fees, Free upgrades. Microsoft Windows 95,98 or NT. 

8884181USA1 e"ktif 
'Web 

www.bsiusacom 

Eclipse Commander 
Car System 

The Eclipse Commander from Fujitsu 
Ten is a car stereo that features a voice-
interactive audio and navigation system. 
By talking to the system, the occupant 

ECLIPSE COMMANDER SYSTEM 

GIPS ear,. 
CanI 41%•••••PEO. 

lateram 

can change radio stations or tracks on a 
CD, or roll up a window. The idea is to 
leave the driver's hands on the steering 
wheel. Cellular phones can be installed 
for hands-free operation including stor-
age of phone numbers. 

With voice-operated navigation, the 
system asks where you want to go and 
offers a list of choices, then verbally pro-
vides directions. Optional GPS keeps 
track of your whereabouts. The system 
can give turn-by-turn directions to points 
of interest like the nearest gas station, 
ATM or police station. It will even warn 
of road closures and give alternative 
routes. 

For additional information, call Eclipse 
in California at (800) 223-2216 or visit the 
Web site at www.eclipse-web.com 

Sanyo's Portable 
Net Audio Unit 

Sanyo Fisher debuted its SDMI-com-
pliant SSP-PD7 Solid State Audio Player, 
and the model SSP-HP7 with the player 
in the headphones. 

Both use a multi-decoder system that 
can play AAC, MP3 and other audio 
compression schemes. The postage 
stamp-size MultiMediaCard flash data 
storage can hold 60 minutes of AAC or 
30 minutes of MP3 audio. 
Audio is downloaded from a PC 

through a USB cable. It comes with CD-
ROM software, cable and 32 MB card. 

Sanyo Fisher is working on SSAP devices 
that record audio without a computer. 

For more information, call the compa-
ny in California at (818) 998-7322 or 
visit the Web site at www.sanyousa.com 

Internet Protocol 
For Mobile Use 

Delphi Automotive Systems demon-
strated mobile Internet browsing using 
Wireless Application Protocol as part of 
the company's Communiport Mobile 
Multimedia systems. It said the protocol 
enables convenient Net access from cars 
and trucks. 
WAP is an open, global specification 

that allows mobile Internet users with 
wireless devices to access and interact 
with Web sites instantly. 

Because HTML is not convenient for 
"thin client" wireless mobile uses, the 
company said, a WAP browser with wire-
less markup language, or WML, is used. 
It is designed to accommodate applica-
tions with smaller, more limited displays 
like cellphones and vehicle multimedia 
systems. Combined with the voice and 
display capabilities of the company's 

Communiport systems, Delphi promises 
fast, hands-free Net access. 

"Communiport is capable of becoming 
an onboard newsreader of Internet infor-
mation to vehicle passengers," a compa-
ny official said. 
Communiport vehicle applications 

with WAP browser capabilities should 
appear by 2002. 

For information, call the company in 
Michigan at ( 765) 451-0655 or visit the 
Web site at www.delphiauto.com 

Headphone System 
Wins CES Award 

Now Mom and Dad can listen to the 
local news/talk outlet while Junior jams 
to Limp Bizkit. 
The show was the backdrop for the 

introduction of Laral Group LLC's 

Unwired UAH-S2 wireless two-channel 
automotive headphone system. The 
device won "Best of Show" accolades in 
the mobile electronics product category 
at CES, plus picked up the title of 
"Innovations 2000" honoree. 
The UAH-S2 consists of a tiltable 

infrared wireless transmitter that features 
16 high-mode LEDs angled to send the 
selected signal to other occupants in the 
car. 

For more information, contact the 
company in New York at (631) 293-6900, 
fax (631) 293-7130 or visit the Web site 
at www.un-wired.com 

SRSWOW Debuts 
Broadcast Web Hub 

SRSWOWcast.com, a supplier of 
audio and voice-enhancement technolo-
gies, announced the debut of its music 
and entertainment broadcast hub, 

www.srswowcast.com 
The audio broadcast technology is the 

company's own — called WOW — and 
is based on a combination of patented 
spatial and spectral enhancement tech-
nologies. According to the company, 
WOW creates a panoramic audio experi-
ence with more depth, width, height and 
bass than is achievable through standard 
stereo. 

For more information, contact the 
company in California at (949) 442-
1070, fax (949) 852-1099 or visit the Web 
site at www.srswowcast.com 

'Real' Teams 
With Sony, Adaptec 

RealNetworks Inc. has partnered with 
Sony Corp. to enable consumers of 
RealNetworks RealJukebox to use Sony's 
electronic music distribution technolo-
gies to download and transfer music to 
Sony portable audio players. 

RealNetworks plans to integrate sup-
port for Sony Music technologies into 
RealJukebox. These enhancements are 
expected to ship this summer. 

See CES, page 19 
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It's interesting how a single word like 
"consolidation" can have so many 
implications. 
But, when it comes to the Scoop Reporter II, it means only 
one thing: Real Savings! That's because the Scoop Reporter 
II is the world's first codec to combine ISDN, POTS, auto-
battery backup, 3 channel mixer, PC programmability, 
and lots more! As a result, "consolidation" means a cost 
effective, "all- in-one" solution that inspires confidence 
when you are out in the field. 
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et' s face it, tape carts have become the broadcast equivalent to 

dinosaurs and are headed to extinction. With the advent of MiniDisc, 

why would anyone still rely on an outdated tape cart that, at best, is 

undependable and offers limited functionality? Good question. 

The highly acclaimed Denon DN-M991R MiniDisc Recorder and 

Player is the logical solution. It packages all the features, performance and 

reliability that has already established the DN-M991R as the industry leader 

And now, the DN-M991R offers an optional firmware update 

specifically designed for the broadcast market that promises to expedite the 

timely demise of the old tape cart machine. Specify DN-M991RM when 

ordering. For additional information, contact our broadcast specialist at 

(973) 396-7492. 
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tee Akio& This new feature prevents on-air talent from from tampering with recorded 

material even if the protection tab on the disc is left enabled. Now program directors 

and engineers can program the DN-M991RM to function as a 'playback only' device. 

ete Visual EOM: Broadcasters can store secondary cue information such as vendor 

names or cue points. The secondary cue is stored as part of the track name in 

brackets. When playback reaches the designated End of Message (EOM) point, the 

secondary information will display and flash, signaling that the track is about to end. 

Ise* Five Minute Skip Search: This new function allows the user to jump through long 

tracks in five minute increments and is particularly useful for news gathering and 

interview applications. 

eel Display hnprovements: Characters scroll to the left at a rate of ten characters per 

second—two times faster than standard—for quicker recognition of disc or track 

titles. Two other rescroll improvements have also been incorporated to further 

improve the DN-M991RM's versatility. 

Denon Electronics Division of Denon Corporation (USA), 222 New Rd., Parsippany, NJ 07054, (973) 396-0810 
Denon Canada, Inc., 17 Denison St., Markham, Ontario, Canada L3R 1B5, (905) 475-4085 

Labrador, SA de C.V., Zamora No. 154, 06140 Mexico, D.F., (52-5) 286-5509 

DENON 
The First Name In Digital Audio 

Visit our web site: www.deLdenon.com 
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Meanwhile, RealNetworks has also 
teamed up with Adaptec Inc. to integrate 
CD recording capabilities into 
RealJukebox. This will allow users to 
record their personal digital music and 
custom playlists in RealJukebox onto a 
standard audio CD. 

For more information, contact 
RealNetworks in Seattle at (206) 674-
2700, fax (206) 674-2699 or visit the Web 
site at www.real.com 

Emergency Alert 
Radio Introduced 

With weather making news all over the 
country, Oregon Scientific Inc. rolled out 
its handheld portable emergency alert 
radio, model WR-102, at CES. The radio 
features SAME (Specific Area Message 
Encoding) technology, which enable 

users to program the radio to receive 
warnings only for their county. 
The device receives regional and 

localized severe weather and other 
emergency warnings as well as local 
weather forecasts and weather-related 
travel conditions. 

For more information, contact the 
company at (503) 639-8883, fax (503) 
684-8883 or visit the Web site at 
www.oregonscientific.com 

eGo: MP3 Player 
For the Car 

New car models aren't the only 
advancements being made in automo-
biles. i2Go.com, a provider of digital 
interactive equipment, reintroduced the 
eGo product at CES. 

The eGo is touted as "the world's first 

The eGo brings the Internet 
to your car. 

portable digital audio (MP3) player 
designed for interactive use in the car." 
The eGo brings the Internet to the 

car and allows consumers to tap into 
selected digital audio content. The 

eGo also allows the user the ability to 
convert e-mail messages to voice files 
for in-car review, and e-mail response 
capabilities. 

For more information, contact the 
company in Atlanta at (770) 481-0098, 
fax (770) 481-0441 or visit the Web site 
at www.i2Go.com 

Vetronix Shows 
Net Access System 

Among the companies that want you 
to send and receive e-mail and check 
out Web content in the car is Vetronix 
Corp. 
The company featured the 

WirelessRoad Internet access system 
for the Clarion AutoPC at CES. 
The product enables the AutoPC to 

access and create e-mail messages and 
receive selected Web content using 
wireless communication technology. 
The AutoPC is powered by the 

Windows CE operating system. 
According to the company, the device 
is the first product that integrates car 
audio, computing functions, naviga-
tion and wireless communications 
through hands-free voice activation 
into a 1-DIN unit in the dash of an 
automobile 

.r—e.e...Clertne•flaPC 
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Vetronix VVirelessRoad offers Net 
access for the Clarion AutoPC. 

The product is expected to be 
available this summer. 

For more information, contact 
Vetronix Corp. in California at (805) 
966-2000 or visit the Clarion Web site 
at www.clarion-usa.com 

SkipDoctor 
Fixes Scratches 

The Audio Product category Best of 
Show award at the recent CES went to the 
Digital Innovations SkipDoctor, a 
CD/DVD scratch repair device. 

According to Digital Innovations, the 
SkipDoctor is the world's first CD scratch 
repair device, is easy to use, and at a sug-
gested retail price of $34.99, will cost a 

See CES page 20 

This is 
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boring ad 
for Broadcast 
Electronics 
Transmitters 

But isn't that what you want 
  from a transmitter? 

Face it. The last thing you need from a transmitter is excitement. In fact, what you're looking for are transmitters 
and exciters that work. No fuss, No muss. Broadcast Electronics Transmitters are known throughout the industry 
for reliability, stability, and serviceability. And in that rare occasion when one of our units go bump in the night, 
our 24x7 service department is legendary. Or, if you have recently been visited by Andrew, El Nino or some other 
nasty mother nature type event, in most emergency situations we can get you a transmitter, on site, the very 
next day. Just ask the 30 or so customers we rescued last year. 

Spectacular audio performance, a wide range of products and services - why don't you call and find out just 
how boring a BE transmitter really can be. 
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fraction of an industrial repair machine's 
price. SkipDoctor will remove or repair 
abrasions, light to medium scratches, dust, 
fingerprints and other surface imperfec-
tions that are the primary causes of play-
back problems from audio CDs, CD-
ROMS, CD-R game disks and DVDs. 

For information, contact the company 
in Illinois at (888) 762-7858 or visit the 
Web site at www.digitalinnovations.com 

Push for Secure 
Standard 

A new industry-wide association to set 
standards for the Secure Digital Memory 
Card was announced at CES. 

Thirty high-tech and content compa-
nies led by Matsushita Electric Industrial 

Demand 

UNCOMPRESSED 

16- bit linear 

audio in your all-

digital air chain. 

Compression 

means compro-

mise and we just 

won't hear of it. 

Co., SanDisk Corp. and Toshiba Corp. 
signed on for the first meeting in late 
January in California. The Secure Digital 
Association will promote industry-wide 
acceptance of the memory card in digital 
applications. 

Secure Digital 

The postage stamp-sized card proto-
type supported by the SDA enables users 
to download music from the Internet to a 
PC or portable digital music player, store 
digital camera images or store thousands 
of telephone numbers that could be car-
ried in a cell phone. The SDA hopes to 
include consumer electronics, informa-

Select a digital 

SIL that can be 

configured with 

UP TO TWO PAIRS 

of linear stereo 

audio. It's like 

getting two 

radios for the 

price of one. 

Exercise your 

FREEDOM OF 

CHOICE. Choose 

32, 44.1 or 48kHz 

audio sampling. 

It's your broad-

cast— select the 

rate that works 

best for you. 

tion processing, telecommunications, 
entertainment and software industries 
that would agree to make products that fit 
the SDA's memory card. 

For information, contact Jim Reilly 
at Matsushita in New Jersey at (201) 
392-6067 or visit the Web site at 
www.panasonic.com 

Personal 
Jukebox 

Similar in size and weight to a 
portable CD player, Remote Solution's 
Personal Jukebox MP3 player allows 
users to carry more than 1,200 songs in 
one device. 

According to the company, the 
Personal Jukebox also lets the user com-
press standard CD tracks to the MP3 for-

Choose a digital 

SU that CAN 

ADAPT TO ANY RF 

ENVIRONMENT 

with user-defined 

16, 32 or 64 QAM 

rates. ( Flexibility 

is always a good 

thing.) 

Purchase a 

950 MHz RF SIL. 

The channel 

allocation is free, 

and the money 

you save over a 

Ti SU goes 

straight to your 

bottom line. 

Moseley's Star/ink SL9oo3Q is the only 4-channel digital studio transmitter link 
on the market with all these features. Not just an STL, a sound investment. 

in Castilian Drive • Santa Barbara, CA 93117-3093 • Tel: (805) 968-9621 • Fax: (805) 685-9638 • www.moseleysb.com 

mat, which can be transferred to the 
device. More than 100 CDs — 81 hours 
— can be transferred to the Jukebox. 

The Personal Jukebox features 4.86 
GB hard-drive storage and uses a 

L11110111.---••,*---- - .‹-"...;•„,. 

rechargeable Lithium Ion battery with a 
built-in charger that will provide 10 hours 
of battery life. According to the company, 
the palm-sized device provides reliable, 
skip-free protection that is usually sacri-
ficed in small-sized products. The sug-
gested retail price is $799.99. 

For information, contact Marketing 
Representative John Myers in California 
at (858) 576-0100 or visit the Web site at 
www.pjbox.com 

Jensen Goes 

Remote 

Jensen Car Audio promoted remote-
control features in its new head units. 
Of the four the company introduced, 
three provide remote control or RC 
capability. 
One product, the flagship DIN model 

CD511K, is an AM/FM/CD receiver that 
features a steering wheel-mounted 
remote control. Another comes with a 
credit-card sized remote with the steering 
wheel feature optional. A third economy 
model is remote capable. A fourth is a 
redesigned AM/FM/Cassette receiver 
with CD or MP3 inputs 

Jensen's parent company, Recoton 
Mobile Electronics, also introduced four 
new mobile video products which fea-
tured the hands-free, infrared remote-
control capability. 

For information, contact Rob Groner 
at the company in Florida at (407) 333-
8900, ext. 1191 or visit the Web site at 
wwwjensenaudio.com 

Blaupunkt 

Gets Into 

Navigation 

Now at select Blaupunkt dealers is 
the RNS 149, which combines a car 
stereo and vehicle navigation onto a 
single radio chassis. 
The unit uses the TravelPilot naviga-

tion system. A virtual digital map on a 
CD-ROM is able to provide turn-by-
turn directions. TravelPilot technology 
uses GPS, an electronic gyroscope and 
the vehicle's speed sensors to track the 

The TravelPilot provides spoken 
and visual turn-by-turn directions 

using a CD-ROM map. 

direction and distance traveled. 
TravelPilot knows when the driver has 
diverted from the suggested route and, 
when that happens, the RNS 149 calcu-
lates a new route. 

See CES, page 22 
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The RNS 149 retails at $ 1,799.95 
and CD-ROM maps are $225. 

Blaupunkt also introduced Dallas, a 
MiniDisc car stereo receiver with RDS, 
part of its high-end Skyline series. It 
has controls for outboard CD changer, 
DigiCeiver digital AM/FM tuner, a 
4x40 watt power amp, high-voltage 
preamp and subwoofer outputs, a digi-
tal parametric EQ and flip-down face-
plate. Retail price is $569.95. 

For information, call (800) 950-2528 
or visit www.blaupunkt.com 

Alpine New 
Auto Receivers 

Three car receivers from Alpine 
Electronics are aimed at those who prefer 

high-performance audio or are looking 
for anti-theft features. 

The MiniDisc head unit MDM-7741 
features Bass Engine technology and 
retails for less than $450. An Alpine 

/ ALPINE. 
spokesman said this model is "integral to 
Alpine's position in the emerging 
MiniDisc market." 

Alpine added another unit to its Swing 
series, the CDM-7861. It includes in-
dash CD player/receiver with CD chang-
er controls. The Swing series, aimed at 
the youth market, includes color display 
graphics. The retail price is $340. 

Finally, Alpine introduced the 
FantomFace series, two in-dash products 
designed for maximum theft protection. 
The face panel shifts to a horizontal posi-

e Mentandard19 
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Numix consoles by Logitek 
give you all of the flexibility you need 111 

• True DSP-based digital mixing and routing 

• Combine analog and digital signals as needed 

• Re-configure fader and button assignments 
"on the fly" - no need to re-wire anything 

• Integrates nicely with digital storage systems-
fader displays provide room for song titles, ivid 
timing information, or other messages 

* Contemporary ergonomic design keeps 
controls within easy reach 

• "Building-Block" design allows you to specify 
a console with 6 to 42 fader channels 

Easy installation, clean wiring -- leave all of 
that extra equipment and cabling in the 
equipment racks 

Call today for more information 

5622 Edgemoor 
Houston, TX 77081 
800.231.5870 (North America) 
tel: 713.664.4470 
fax: 713.664.4479 

Logitek 
Digital With a Better Difference 

Visit us at www.logitekaudio.com 

tion and retracts inside the unit, leaving a 
blank face panel when the power is 
turned off. A spot on the panel is pressed 
to bring the face panel back up. Price was 
unavailable at press time. 

For more information, call (800) Alpine] 
or visit the Web site at www.alpinel.com 

Philips, Marantz 
Roll Out SACD 

Philips and Marantz will enter the U.S. 
market with Super Audio CD players in 
the second quarter. Marantz will market 
the high-end SA-1 SACD player, while 
Philips plans introduce an SACD player 
that will also play DVD Video, aimed at 
the mass market. 
SACD is an "evolution" of the CD for-

mat, using a sampling frequency 64 times 
that of CD and promising better audio 
reproduction 
SACD is a hybrid disc that is back-

wards compatible with existing CDs and 
players. 

Philips and Sonopress also announced 
the development of an SACD production 
line at the Sonopress factory. 

For more information, visit the Web 
site at www.news.philips.com 

i-Jam% Player 
Bridges Platforms 

I-Jam MultiMedia announced its 
newest entry in the market of hand-held 
MP3 players. The IJ-101, designed to 
play music and other audio content from 
the Net or CDs, is now compliant with 
the Universal Serial Bus standard. 

With USB, the I-Jam player is both 
Windows and Macintosh compatible, 

ensuring cross-platform capability. The I-
Jam MP3 player uses a MultiMediaCani, a 
memory technology developed by SanDisk 
Corp. with which player can hold up to 64 
MB, or up to two hours of audio. The play-
er uses a storage drive called the Jam 
Station, which transfers MP3 files onto the 
MultiMediaCard in a few minutes. 

MultiMediaCards are compatible with 
the Secure Digital Music Initiative (SDMI). 

The I-Jam IJ-101 MP3 player, which 
claims to be the smallest on the market, 
measures only 3 inches high and less 
than 2 inches wide. It is available in blue, 
red, silver, yellow and black and has a 
suggested retail price of $299. 

For information, contact I-Jam 
MultiMedia Corp. in Illinois at (888) 
326-4526, fax (847) 839-0016 or visit the 
Web site at www.ijamworld.com 

'Groovy Grape' Box 

In an effort to bring more color to the 
CES show and prove that not every audio 
appliance must be black, Emerson Radio 
displayed its portable PD6620 AM/FM/ 
CD player. 

The PD6620 is available in an assort-
ment of "flavorful" colors — Luscious 
Lime (green), Blazing Blueberry (blue), 
Radical Raspberry (red) and Groovy 
Grape (purple). Shelf packaging reflects 
the unit's colorful style. 

For information, contact Emerson 
Radio Corp. in New Jersey at (800) 898-
9020, fax (972) 884-2371 or visit the Web 
site at www.emersonradio.com 

Items in this show wrapup were com-
piled by Paul J. McLane, Sharon Rae 
Pettigrew, Leslie Stimson, Bernie Cox, 
Laura Dely and Paul Cogan. 

Multimedia By Alpine 

Is this the future face of your dashboard? 
Alpine Electronics promoted its visual-based IVA-C800 Mobile Multimedia 

Station, an expansion of the Mobile Multimedia Station lineup. The unit is a 
motorized, in-dash control monitor and receiver with a CD player. The 6.5-inch 
LCD monitor screen is the control center for integrated audio, video, navigation 
and telematics and has a wide-screen Graphical User Interface. 
A Digital Art Spectrum Display produces on-screen graphics driven by the 

music. Users can choose from 10 options to personalize the display. 

The station controls Alpine Ai-Net CD changers and audio components and fea-
tures a telephone mute function and system remote control. The system is equipped 
with Alpine's MaxTune SQ FM/AM tuner, two auxiliary stereo A/V inputs, a dedi-
cated navigation input with audio mix capability, and output for rear seat video. 

The IVA-C800 has Alpine's Versatile-Link technology for easy hook-up of 
portable MP3 players, sound from portable video sources or video games. It will 
be available this summer. 

For information, contact Alpine in California at (800) 257-4631, fax (310) 
533-0369 or visit the Web site at www.alpinel.com 



Radio Systems Hey, we've all been there — stuffed up under a countertop in 
601 Heron Drive a comprorrusing position because no one ever gave any thought 

Bridgeport, New Jersey 08014 to how the heck you're supposed to wire all that wonderful new 
USA equipment together! 

(856) 467-800o voice 

(856) 467-3044 fax 

www.stud-ohub.com 

But now there's Stud'oHub — the CAT-5 analog/digit3l pre-wired 
solution. Just plug in the connectorised cables and get out from 
under tiat mess. No ifs, ands, or butts. 

Studio 
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Stuck in a Time Warp? 

A lot has changed since the ' 50s (or the ' 80s). 

Move into the 21st century with a 
new console from Arrakis 

• 

istowocAur Surr.cr WoftLowtok 

Lit A(Iv.ifil.lcm> P.ttltir•t 

Let BSW Work To Your Advantage When You Buy Arrakis. 

You've replaced reel-to-reels, turntables 

and carts with new digital equipment. 

With technology improving so dramatically around 

you, how can you expect your old console to keep 

up? A new console from Arrakis will improve your 

station's quality while acting as the control center 

to handle all your modern studio equipment. With 

three analog console series and a brand new 

digital console line, Arrakis sets the standard 

worldwide for performance and value. Now is the 

time to replace your old on-air console. 

Call BSW today 1 • 800 426 8434 

BSW's extensive Arrakis inventory BSW's convenient parts fulfillment 

BSW's factory-certified sales representatives BSW's priority factory support 
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DXing: Not What It Used to Be 
Scott Fybush 

Internet listeners have learned the excite-
ment — and challenges — of hearing radio 
broadcasts from thousands of miles away. 
But another group of listeners has known 
that same thrill for decades. 

Back in the 1930s, when just about 
everyone scanned the radio dials after dark 
to hear the big clear-channel stations, the 
National Radio Club was organized to help 
DXers share their tips and triumphs. 

While such groups thrived at the time — 
remember the Newark News Radio Club? 
— most disappeared as the coming of FM 
and the overcrowding of the AM dial 
dimmed interest in the hobby. 

The NRC survived and counts about 700 

have station letterhead or postage to use." 
The QSL cards that stations sent out in 

response to reception reports are almost a 
thing of the past. They're now found only at 
the biggest 50-kW clear-channel stations, 
where engineers still receive dozens of 
reports and see the QSL cards as a public-
relations tool. 

Malicky tries to visit radio stations when 
he travels, but finds that at many smaller 
stations there's only one person, often a 
veteran engineer, who understands what 
DXers do. "The more you talk to anybody, 
one thing leads to another:' he says. "It's 
fun to talk to people who have worked for 
stations for years." 

Paul Swearingen, a DXer since 1955 
and a former broadcaster, edits the "DX 

Attendees gather in front of one of the receiving antennas erected for the 
National Radio Club convention in West Virginia. 

members who keep in touch through a 
newsletter, an audio magazine for sight-
impaired DXers and an annual convention. 

Last fall's gathering drew some 50 
DXers to the Holiday Inn in Bridgeport, W. 
Va., for a weekend of listening and talking 
about the state of a hobby that members say 
is still strong, even as Webcasting provides 
a new way to hear distant broadcasts. 

"Radio is supposed to come through the 
air," said NRC member Jerry Starr, who 
directs engineering for Connoisseur 
Communications' Youngstown, Ohio, 
group and keeps track of changing call let-
ters and formats in the club's newsletter. 

Starr said the biggest impact he's seen 
on the hobby from the Net is the ease with 
which members can share information with 
each other. Several reflectors allow hot DX 
tips to circulate instantly. 

"Reflectors can carry as much bad infor-
mation as good, though," Starr warned. 

As a broadcaster, Starr said he appreci-
ates the DX reports he receives from hob-
byists, but he acknowledges they have little 
practical use to today's engineers. 
"Maybe for the new X-band stations 

there's still some gee-whiz factor to seeing 
how far they get out," he said, "but they're 
far from a big factor?' 

Other club members pointed to changes 
in radio ownership as a reason why stations 
are less likely these days to send out QSL 
cards in response to reception reports. 

"You have to explain to them what you 
want," said Pittsburgh DXer John Malicky. 
"So many people are younger these days 
... it's hard for them to respond, because 
they just don't have the timer 

Starr pointed to the rise of contract and 
cluster engineering in place of the old "one 
station, one engineer" approach. 

"Even if an engineer wants to reply" to a 
report, Starr said, "he probably doesn't 

News" newsletter. 
"There are two types of owners," he 

said, "the ones who are bottom-line only — 
no verifications — and the more traditional 
broadcasters, who will still respond warmly 
to DXers." 

Like many members, Swearingen isn't 
yet paying much attention to Webcasting as 
a means of hearing distant stations. 

"The quality of broadcasts is not quite 
up to even what poor operations can pro-
vide for free, and the time and money 
investments needed for a computer are crit-
ical factors," he said. 

He sees a positive side to Webcasting. 
"Listening to London might possibly 
remind you of what else is out there." 

Starr sees a potential danger, though. 
"It may be something to siphon off 

prospective new DXers," he worries. "It 
depends on whether they want to just hear a 
program or they want the challenge of 
building an antenna:' 

Some DXers have found ways to com-
bine old and new. For Blaine Thompson of 
Fort Wayne, Ind., "DXing via Webcasting 
does help identify a station heard via regu-
lar radio reception." 

Thompson also uses affiliate lists found 
online to help identify stations carrying 
sports play-by-play and other network pro-
gramming, though he finds many of them 
plagued by outdated information. 

DXers also worry about the quality of 
AM programming they're hearing at night. 
Some complained about AMs that failed to 
offer even the mandated top-hour ID. 

Members bemoaned the gradual disap-
pearance of interesting local shows in favor 
of syndicated programming. 

"The satellite broadcasts have no real 
personality," said Malicky. 
NRC members are happy to point out 

counter-examples, including a few favorites 

in the expanded AM band, which has been 
a boon to DXing. 

Back to the ol' days 
For some, new "X-band" stations have 

represented an opportunity to log California 
from the East Coast (or vice versa) for the 
first time in decades. 

At the convention, the club added its 
own offering to the band. Carrier-current 
"WNRC" on 1610 gave members a chance 
to return to the days of 1960s radio, com-
plete with PAMS jingles, "20/20 News" 
and mock commercials. 

In a bow to the '90s, station program-
ming came from a voice-tracked automa-
tion system using tracks that had been e-
mailed to the station "program director?' 
Some NRC members take their love of 

radio pretty far. John Bowker, a retired 
RCA engineer from Florida, travels the 
country collecting and recording station 
IDs, which he presents frequency-by-fre-
quency in the "Travellog" section of the 
"DX Audio Service" cassette magazine. 

The project began in 1986, and neared a 
conclusion on the final morning of the con-
vention with a live taping of the first part of 
the 1600 kHz segment. 

"We've been rolling seven tape recordees 
at once in our motor home," said Bowker, 
whose travels include hourly stops to add to 
the collection. 

"The quality of many of today's AM sta-
tions is very good," he said, but he senses a 
sameness to many. "As we drive around, 
it's getting to the point where all the towns 
all look alike with their Burger Kings and 
McDonalds. Radio stations are starting to 
be that way, too." 
Some sound a bit too distinctive. "It is 

remarkable how many mistakes, stupid 
mistakes, awful mistakes that we hear." 

In 1998, Bowker organized a panel, "Is 
Webcasting Killing DXing?" 

"The initial answer was no," he said, 
"but when we got done, we decided, 
frankly, yes it is?' 

He also cites increasing noise on the AM 
dial. "I used to get up at 1:30 a.m. and there 
would only be a dozen or so stations on the 
air and they would all be different stations 
each night:' he said. "That doesn't happen 
anymore with stations staying on all night." 
A further complication is verifying the 

nature of long-distance reception. Before 
the Web, faking a DX report was all but 
impossible. Now it becomes harder to 
prove that their reception was really thanks 
to skywaves and not RealAudio. Bowker 
has suggested the NRC issue its own verifi-
cations, with tapes of off-air reception 
required, but the club has yet to act. 

Whatever changes the Web may bring, 
some hobbyists say they'll never succumb 
to the lure of typing in a URL in place of 
stringing a longwire antenna and twisting a 
dial to pull a signal through the ether. 

"It takes the thrill out of it," said 
Malicky. 
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A Call for Software-Based DAB 
Dave Hershberger 

The author is principal engineer for 
manufacturer Continental Electronics. 

In the past. broadcast systems such as 
FM stereo. AM stereo, monochrome and 
color television were standardized by 
defining the transmitted signal. But now 
it is possible to standardize the receiver 
instead, and to broadcast using many dif-
ferent signal types. 

The receiver would contain a low-cost, 
general-purpose programmable digital 
signal processor. or DSP. Broadcast sta-
tions would transmit decoding software 
to the receiver along with the program, 
invisible to the user. 
As new modulation coding and audio 

compression algorithms are developed, 
they may be applied immediately by 
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broadcast stations to improve audio quality 
or coverage area, or to increase the number 
of program streams on a single station. 

This approach can be applied to any dig-
ital broadcasting system, including "digital 
AM" (meaning digital broadcasting on fre-
quencies below 30 MHz), FM (VHF), and 
IBOC (in-band, on-channel) systems. 

Previously, standardization activities 
have concentrated on the specification of a 
broadcast signal, as shown in Figure 1. 
Once the signal is defined and receivers 

are built for that particular signal, it is dif-
ficult to incorporate improvements. As 
technology improves, the standard is aban-
doned or inflexibility limits its usefulness. 

Standardization activities often include 
highly competitive "systems battles," 
where considerable resources are expend-

The standardized digital broadcast 
receiver would consist of a tuner followed 
by a general-purpose DS'''. with a prede-
fined method of transmitting decoding soft-
ware to the receivers, as shown in Figure 4. 

Digital broadcast receiver operation 
would be controlled by software, down-

Figure 1 

ed in political as well as technical pur-
suits. promoting one's own technologies 
and attacking those belonging to others. 
The best technology does not necessarily 
emerge victorious. 
A software-based system would elimi-

nate "systems battles." 

Old-style thinking 
The old way of specifying the broadcast 

signal has been called "6SN7 thinking" 
(Figure 2). This refers to a type of vacuum 
tube developed more than a half century ago. 
When the 6SN7 was in use, the only 

practical approach to standardization was 
to specify the transmitted signal. 
Now it is possible instead to standard-

ize the receiver, allowing several different 
transmission methods to be used without 
requiring any action by the receiver's 
user (see figure 3, page 38). 

Regardless of what kind of digital broad-
casting systems eventually are implement-
ed, the decoding will most likely be done 
with a general-purpose DSP chip or core, 
as opposed to a dedicated single-function 
hardware design. General-purpose DSP 
chips are inexpensive, and allow fast devel-
opment and easy product improvements. 

Most important, they are programma-
ble, and within their speed and size limits 
can be programmed to do any kind of 
signal processing. 

loaded to the receivers over the air. 
The modulation and compression types 

could be almost anything. As new modula-
tion coding and audio compression algo-
rithms are developed, they could be coded 
into the receiver's known machine lan-
guage and broadcast along with the pro-
gram material. Importantly, this would 
allow new techniques to be used almost 
immediately after they are developed. 

Quickened pace 
A software-based digital broadcasting 

system could actually advance the introduc-
tion of digital broadcasting by several years. 
The tasks of receiver design and signal spec-
ification could proceed in parallel rather than 
serially. The digital broadcasting process 
would not have to be slowed by a long com-
parative investigation of different modula-
tion types and audio compression methods. 

The objectives of broadcasters and 
receiver users vary widely. Some AM 
broadcasters only care about their 
groundwave coverage area. HF broad-
casters only care about skywave propa-
gation. Some broadcasters have interfer-
ence problems while others do not. 

Propagation conditions, interference 
and antenna patterns frequently change 
with time of day. FM broadcasters, who 
have the bandwidth to support higher 
data rates, may want to transmit multiple 
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program streams. 
A software-based system would allow 

broadcasters to tailor the transmitted sig-
nal to best serve their listeners. 

There are many tradeoffs. Important 
ones include the following: 

Quality vs. quantity — A station may 
want to transmit multiple program 
streams, or transmit a single program 
with the highest possible quality. 

Data rate vs. coverage area — A high-
er data rate generally can be supported if 
the coverage area is reduced. 

Robustness vs. time delay — Generally. 
error correction and fade immunity are 
improved if time delay is increased. But, 
with increased time delay, there will be a 
time delay from when the station is tuned in 
until audio output from the receiver begins. 

Available audio compression algorithms 
require approximately 100 kilobits per sec-
ond to provide audio quality comparable to 
FM stereo under good reception condi-
tions, and somewhat more to sound similar 
to a compact disc. 

While such 100+ kbps data rates are 
feasible for FM, VHF. UHF and 
microwave DAB systems, systems being 
proposed for "digital AM" will not sup-
port such data rates. 

This has several implications. 
First, unless compression technology 

improves significantly prior to the intro-
duction of digital AM, at its introduction, 
"digital AM" will not have audio quality 
comparable to FM or to compact discs. 

Second, it will be highly desirable to 
have a digital AM system that will allow 
improvements in audio compression 
algorithms to be incorporated without 
changing the receivers. 

Third, audio quality improvements 
through future compression technology 
advances will be possible only if receivers 
are easily reprogrammable in the field. 

Audio-compression technology seems 
See DIGITAL. page 38 
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Share commercials, share programming, 

share a few things not meant to be shared. 

We're all taught early on that sharing is good. And in today's radio industry, it's good 

business. As station consolidation intensifies, Harris leads the way by meeting all your 

requirements for resource sharing among stations. Our products allow all of your 

facilities to seamlessly share music, commercials, news, scheduling, phone systems 

and even billing data generated by one or more stations. Efficient. Cost effective. 

Successful. And Harris makes it all possible by combining our leadership in trans-

mission, studio equipment and program transport. So now you can share just about 

anything with your partner stations. Maybe even a little something about yourself. 
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All the ingredients for more effective audio 
production. Just add imagination. 

Nothing should come between the sounds in your head and the productions you create. 

That's why leading stations rely on Orban's Audicy workstation, exclusively from Harris. 

All the precise editing, mixing and effects power you can imagine is instantly accessible, 

right at your fingertips. Just press a few buttons for powerful OPTIMOD compression, 

equalization, Lexicon reverb, delay effects, vocal elimination and the sweetest sounding 

time compression in the industry—all built-in and fine-tuned for the way you work. Audicy 

was designed for broadcast, so operation is fast and performance is rock-solid stable. 

And our networking options let you link multiple Audicys, send wave files to an Internet 

server, or connect directly to on- air systems such as the ENCO DAD pro32. With a 

complete, competitively priced Audicy system—now with Version 3.0 software— 

imagination is the only other thing you'll need. 

The Audicy's control surface was 
specifically designed to look 

familiar and be instantly 
productive. 
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Digital audio delivery. 
Available in S, M, L and multi-market sizes. 

Whether you need a standalone digital storage system for a single, small radio station 

cr- the ability to share audio and data among multiple stations in various markets, we've 

got a solution that'll fit like a glove. Take a good look at DAD pro32 from ENCO Systems. 

It's powerful, flexible and modular, designed to support you no matter what your 

application. DADv.32 works in live assist, automation, production and news. Integrate 

scheduling, billing, news and audio delivery. It's easy with the powerful ENCO DAD pro32. 

And ask us how you can share your resources among any number of stations—efficiently, 

effectively and easily. DAD pro32 make a perfect fit. Try us on for size. 

Manila 
Play, produce, schedule and 

share audio with multiple stations 
from your ENCO DAD,o32 

workstation. DAD , 
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Don't Let Readings Get You Down 
How to Approach Out-of-Tolerance Monitor Point 

Field Strengths and Base Currents in DA Systems 

WC. Alexander 

In the Jan. 19 issue, we began a series 
on troubleshooting and repair of AM 
antenna systems, particularly directional 
antenna systems. 

In the industry's trend toward consoli-
dation, many otherwise qualified and 
experienced engineers are given charge 
of complex arrays with which they have 
no experience. 

It is the aim of this series to provide 
practical information and techniques that 
they can use to maintain, troubleshoot 
and fix the AM antennas in their care. 

As we go, we will look at the most 
common scenarios one at a time. If, in 
the course of the series, we don't deal 
specifically with a problem that you 
find yourself faced with, you will find 
that the rules, procedures and principles 
used to deal with other AM antenna 
problems will still apply. 

It is my hope that you will be able to 
reason your way calmly through almost 
any problem. 
We looked at the problem of incorrect 

antenna monitor indications in the first wi-
de. This time, we will explore the problems 
of out-of-tolerance monitor point field 
strengths and out-of-tolerance base currents. 

Incorrect base currents 
In my opinion, directional antenna 

base currents generally are one of the 
most useless parameters that broadcasters 
must, by law, monitor and maintain. 

This is particularly true in the case of 
loop-sampled towers and even more so 
when towers are electrically tall. The 
worst case is perhaps a loop-sampled tall 
tower, where the field ratios as indicated 
on the antenna monitor may bear no rela-
tionship to the base current ratios. 

There is a move afoot in the broadcast 
engineering community and at the FCC 
to do away with monitoring of directional 
antenna base currents altogether, but for 
the moment, the rule is still in effect and 
we must maintain the licensed values. 

In an AM directional array, the FCC 
licenses base current ratios, not the 
absolute value of the base current at each 
tower (although that is the way that we, 
as engineers, often treat them). 

Let's start with an understanding of how 
the licensed base current ratios are deter-
mined. When a directional antenna is tuned 
up, it is adjusted so that the radiation pat-
tern has the proper shape as determined by 
radial field strength measurements. Once 
the engineer setting up the array is satisfied 
that the shape of the pattern is correct, a 
full set of directional proof-of-performance 
measurements is run. 

Pattern parameters 
The field strength data is submitted to 

the FCC along with the operating para-
meters for each pattern, including the 
antenna monitor indications and base 
currents. The currents that are read and 
submitted with the proof and license 
application are converted to ratios and 
become the licensed base current ratios. 

The most suspect indicating instrument 
in any radio station is the base current 
ammeter, and thermocouple meters are the 

worst. From the moment they leave the 
factory, their calibration becomes suspect. 
Vibration, magnetic anomalies, tempera-
ture, humidity, insects, moisture — every-
thing — affect their accuracy. 

Toroidal current meters can also lie, 
but they are more reliable than thermo-
couple meters. 
When the engineer reads the base cur-

rents and submits the information to the 
FCC, the absolute values of the base cur-
rents are important only for determining the 
total system power (FR determines the pow-
er for each tower, and the total system pow-
er is the sum of the power at each tower). 

Again, it is the ratios that will be 
licensed. The most accurate and consis-

series with one another in series with an 
RF load. A calibration chart can be made 
and posted for each meter if necessary. 

If calibration errors cannot be found to 
account for the out-of-tolerance condi-
tion, you may have to run a partial direc-
tional proof of performance to relicense 
the new indicated base current ratios. 

Before you do that, however, watch to 
see what is happening at the FCC with 
respect to licensed base currents. This 
requirement may disappear at some point 
soon anyway. 

High monitor point 
While a high field strength at a moni-

tor point (above the licensed maximum) 
could be an indication that the directional 
pattern is out of adjustment, a likely 
cause is an anomaly at or in the vicinity 
of the point itself. 

This five-tower array belongs to Trans World Radio in Bonaire in the 
Netherlands Antilles. The 500 kW station broadcasts at 800 kHz. 

tent way to read base current ratios is to 
use one plug-in meter at all the towers. 
This removes from the equation the cali-
bration errors that will inevitably exist 
between different meters. 

It also removes the meter from the hostile 
environment of the tower base except when 
it is actually plugged in and being read. 
A plug-in toroidal meter is the best way 

to go, but a plug-in thermocouple meter is 
almost as good. The toroidal plug-in has 
the advantage in cases of widely divergent 
base currents, as they can be purchased 
with switchable dual scales. 

If a thermocouple plug-in is used in 
such a case, more than one meter may 
have to be used to get proper on-scale 
indications at all towers. 

Not too many stations use plug-in 
meters, however. Many years ago, base 
currents had to be read regularly, and to 
make it easier for the engineer to read 
them, permanent meters were installed 
in the tuning houses. Many of these 
arrays are still in use, with base current 
ammeters that have been in place for 
many years, or worse, with meters that 
have been replaced at some point with 
new meters that do not indicate quite 
the same as the original ones. 
When base current ratios are found to be 

out of tolerance (within ±5 percent of the 
licensed values), if everything else is okay 
(antenna monitor parameters and monitor 
points), suspect one or more of the meters. 

Thermocouple RF ammeters can be 
calibrated against a standard in the field, 
and they can be calibrated against a 
known good meter by wiring them in 

Reradiators and other factors beyond the 
station's control can influence the field 
strength at a monitor point. If you find a 
point high, don't adjust anything. Measure 
five or six points on the radial and see how 
they compare to the last full or partial proof. 

If these points are close to the proof 
field strengths, you can assume the array 
is in adjustment and the monitor point 
itself has become unusable. §73.158 
specifies the procedure for changing the 
monitor point on a radial. 

If the entire radial is high, the array 
may be out of adjustment, even though 
the array operating parameters are all 
within adjustment. This can easily occur 
in arrays with very tight nulls. 

Before you start cranking, though, it is 
a good idea to put the array in the non-
directional mode and look at five or six 
points along the radial both ND and DA. 
Compare the ratios with those in the last 
full proof. It could be that a conductivity 
change is responsible for the high read-
ings and the array is in adjustment. 

In the next part of this series, we will 
deal with isolating and replacing faulty 
components. Sometimes it is apparent 
which component is faulty and why, but 
sometimes it is not so obvious. 
We will explore some diagnostic tech-

niques you can use to isolate the bad com-
ponent and get the array back on track. 

Cris Alexander is director of engineering 
for Crawford Broadcasting. He is based in 
Denver 

Contact him via e-mail at cbceng@ 
compuserve.com 
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It's no longer a secret, people all over the world 
are discovering, despite the hype, that digital dynamics 

processing can't compete with good analog. Even 

Cutting Edge® claims their Omnia unit sounds almost as 

good as analog, while both Cutting Edge and Orban® 

claim each others digital product trashes the signal. 

The Aphex 2020 FM Pro offers the purity of an all 

analog signal path with the power of digital control. 

Through its use of 11 patented circuits, the 2020 

achieves the greatest possible loudness while retaining 

musicality and naturalness. 

No digital grunge, no aliasing, no overshoot. No 

subcarrier artifacts from composite clipping. Just the 

loudest, cleanest FM processing with the greatest 

possible coverage area. 

Better sound and more listeners - too good to be true? 

Call Aphex today for a demonstration, and we'll show 

you there is truth in advertising. 

APIII„Ex Improving the way the world soundssm 

SYSTEMS 
11068 Randall Street, Sun Valley, CA 91352 U.S.A 

818-767-2929 Fax: 818-767-2641 http://www.aphex.com 

Cutting Edge and Omnia are registered trademarks of TLS Corporation. Orban and Optimod are registered trademarks of Harman International. 



NECESSITY. IT'S THE MOTHER OF INVENTION 

You can learn a lot about interfacing in a few Whirlwind, give that little voice of reason 

years. When you've been doing it for 25, you 

become the industry guru. Our formula for 

success is simple: We build products that help 

you work smarter and sound better. So, the next 

time you're wondering why you should choose 

some ammo. We totally overbuild our products. 

Our products come with incredible guarantees. 

Or, our favorite, Whirlwind invented it and 

everything else pales in comparison. Enjoy 

your sound. 

888-733-4396 whirlwind 
www.whirlwindusa.corn 
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Try This Trick With Mult Wiring 
John Bisset 

Our wire management is on a roll. 
Figure I shows a great way to handle 

mult cabling running to equipment racks. 
AM/FM's, Dennis Sloatman used the 

* * * 

Rick Shaich took issue with the sug-
gested spare parts storage in our Dec. 8 
column. 

Fig. 1: Mount blocks on the outside of racks to simplify wire management. 

stiffening plates that came with his 
Middle Atlantic racks to keep them from 
warping in shipment, to help organize his 
mutt wiring. 

In this case, each rack has a mutt that 
terminates in a 66 block. The other end 
of the multipair cable runs to the termi-
nal wall. 

Mounting the blocks to the bottom 
outside of the racks makes access easi-
er. You don't have to contort your body 
to identify or punch wires as you 
would if the blocks were mounted on 
the side. 

Also, because they are outside the 
rack, there is no worry of deep equipment 
chassis knocking into the blocks. 

His point? Exposed electronic boards 
and chips stored in plastic trays on a tile 
floor are a recipe for disaster. The ESD 
4electro-static discharge) potential could 
ruin electronic parts, especially CMOS 
chips found in older gear. 

Rick suggests the use of ESD bags, 
which can be saved when you receive 
parts or boards from manufacturers. The 
packing foam peanuts also are useful to 
save. ESD-safe peanuts usually are pink 
or gray. 

Rick goes a step further when it comes 
to shelving. He uses metal utility shelves, 
but includes a couple of star washers 
between each metal connection. The star 
bites through the paint and ensures elec-

Now You're Connected -m-"e"--' 
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trical continuity from shelf to shelf. 
After determining that each shelf has 

continuity, Rick wires a 1M-ohm quar-
ter watt resistor to 16- or 18-gauge 
wire, covered with heat shrink. Each 
shelf has its own wire, tied in "star-
ground" manner. 

Rick acknowledges the extra work, but 
in a large parts depot, having bad parts on 
the shelf is senseless. Keeping your 
replacement boards, switches and other 
components in bags also keeps dust 
away, preventing dirt-related problems. 

* * * 

Are you installing a hard-drive music 
or spot system? Give some consideration 
to the AC wiring. 
A number of operational problems 

can be tied to power sources coming off 
different electrical phases. Especially if 
your studio complex is old, assume 
nothing. 

Check the breaker box to ensure that 
your hard-drive systems will be fed 
from the same electrical phase. Figure 
2 shows how one engineer had a new 
breaker box installed, with each stu-
dio's computer on a separate breaker, 
but off the same phase. 

* * * 

Those bid print sets that some trans-
mitter manufacturers provide sure make 
circuit tracing easier, but how do you 
store them? They wan't fit on a standard 
bookshelf with your other manuals, and 
many times they end up on the work-
bench or floor. 

Jon Bennett at the AM/FM stations in 
Richmond, Va., came up with an inex-
pensive answer. Figure 3 shows screw 
hooks placed in the wall behind his trans-

mitters. Spring binder clips fasten to the 
schematic set, and are looped through the 
screw hooks. Everything is in place, and 
the binder clips allow the print pages to 
be turned easily as the schematic binder 
is not damaged. 

* * * 

Bob Hawkins of WENS(FM) and 
WNAP-FM in Indianapolis sent in a 
quick diagnostic for STL systems using 
Anixter-Mark dishes. Because access to 
time domain reflectometers or 900 MHZ 

Fig. 2: Be sure that all hard-drive 
computers are on the same phase. 

Bird wattmeters is rare for most engi-
neers, there's an alternative method to 
troubleshooting STL receiver signal-level 
deterioration. 

The first step begins in logging the 
signal strength periodically. Usually 
these failures occur slowly, and a log will 

See WORKBENCH, page 34 

CONNECTING THE WORLO 
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Visit to a Small Radio Station 
Ken R. 

Back in the day before the Godzilla-
sized groups took over, small and fierce-
ly independent stations ruled the radio 
landscape. They were owned by fami-
lies, not insurance companies. And the 
people who owned them actually 
showed up and had something to do 
with their daily operations. 
I worked at such a station, 

WGLN(FM) in Sylvania, Ohio, which 
sat at the rear of a large cornfield. I 
actually saw a big snake next to my foot 
when I hiked out to the mailbox one 
morning. 
The station boasted a luxurious 

unairconditioned, unventilated air stu-
dio, a surprisingly noisy transmitter 
room immediately adjacent, a tiny pro-
duction room, a small lobby and a bath-
room. In the summer, we jocks sweated 
off several pounds a week. In the win-
ter, we wore every piece of clothing we 
owned in an effort to stay warm. 

The constant drone of the transmitter 
was heard over the air every time we 
opened our mic. We played country 
music and life was fine. 

Try another channel 
One of the misfits working at WGLN 

was a frustrated boss-jock-wannabe. 
Since CKLW, the top-40 monster in 
nearby Detroit, would never hire this 
kid, he was biding his time with us. This 
would-be rock jock actually ran two 
shows every day. 

Let me explain. 
Our studio control board had an A 

channel which sent our programming 
out over the air ( throw all the pot 
switches to the right!) and a B channel 
for audition (throw all the pot switches 
to the left). 

This personality's normal on-air coun-
try music show went out over the A chan-
nel and included Ferlin Husky, Dottie 
West and Johnny Cash. 

But he also ran a simultaneous 
slammin' top 40 show on the B chan-
nel, complete with borrowed CKLW 
jingles and records by Three Dog 
Night, Chicago and The Four Tops. On 
the A channel he was "John Paul 
Jones" ( we were the "home of the 
Jones Boys" then). On the B channel 

he assumed the imaginary identity of 
"Rocky Cliffs and his Wave of Hits." 

Watching this dexterous and schizo-
phrenic daily two-shows-at-once-perfor-
mance was exhausting. The guy had two 
pairs of headphones and two sets of carts, 
but unfortunately one microphone. 
One day, of course, he got it back-

wards and the rock show went out over 
the air. Our befuddled country music lis-
teners (all nine of them) suddenly were 
treated to the adenoidal sounds of Rocky 
Cliffs and some rather unwelcomed rock 
music and jive talk. 
One of these confused listeners was 

the owner of the station. 
He called the studio and politely asked 

our air talent if some new records had 
been added to our list. Gradually Rocky 
Cliffs /John Paul Jones realized what was 
happening and apologized. 
The kicker is, the owner didn't fire 

him! Rocky's punishment was that he 
was condemned to keep playing country 
music in his own private hell until he 
could get a more respectable job work-
ing in a hardware store years later. 

Robert, our news director, believed his 
"rip-and-read" news was of vital impor-
tance to all concerned citizens. He deliv-
ered it all: hog reports, school closings 
and whatever goofy features AP sent us, 
with authority far in excess of what was 
required. 

One morning Robert was having 
some digestive difficulties and trotted 
off to the station's only bathroom, 
which was right off our main lobby. A 
little later in the morning we convened 
a staff meeting in that lobby with all 
station members (all six of us) seated in 
a circle of folding chairs just outside the 
bathroom. 

At one point, our secretary was 
asked to check something on last 
week's program log, which was stored 
on the shelves of the bathroom, which 
doubled for a filing closet. Sandy the 
secretary stood, walked over to the 
closet/bathroom and opened the door to 
reveal our rather embarrassed news 
director, who was seated holding a pop-
ular men's magazine. 

There was a moment of stunned 
silence as everyone in the lobby stared at 
Robert, and his "deer-in-the-headlights" 

See FIRST PERSON, page 39 

Troubleshoot STL Level Problems 
WORKBENCH, continued from page 33 

help spot the progression. 
When the received signal deteriorates 

gradually, the problem is usually water in 
the dish's dipole element or in the pigtail 
jumper between the dish and the Heliax. 
To find out if water ingress has taken 
place, turn to your trusty Simpson 260! 

Measure the resistance between the 
center and outer conductors of the line, 
at the point where the receiver would be 
connected. In a normal system, there 
will be no measurable resistance on the 
Rx10,000 scale of the Simpson 260. If 
the meter shows any indication at all, 
further investigation is warranted. 

At WNAP-FM, Bob observed a 
gradual decline in received signal 
strength to 300 uV. The ohmmeter 
check showed 15k of resistance 
between the center and outer conduc-
tors. A climb up the STL tower 
revealed that the dipole had two drops 
of water in the connector end, account-
ing for the 15 kohms. Thirty seconds 
with a hair dryer changed the 15k to 
infinity. The jumper measured 500k of 
resistance, and was replaced. The 
result of the corrective action was 
2,000 uV of received signal. 

This method may work with other 
brands of dishes if the normal resis-
tance reading of the dipole element is 
infinity. A call to the manufacturer of 

the antenna will yield that information. 
Remember to make the measurement 
after any preamps. cavities. isocou-

engineer and contract engineer for more 
than 30 years. He is a district sales 
manager for Harris Corp. Reach him at 

Fig. 3: Here's an inexpensive way to store prints. 

piers, etc. that may be a part of your 
system. 

Thanks, Bob, for a money-saving 
tip! 

John Bisset has worked as a chief 

(703) 323-8011. 
Submissions for this column are 

encouraged, and qualify for SBE recer-
tification credit. Fax your submission to 
(703) 323-8044, or send e-mail to jbis-
set@harris.com 

_Dependable Modulation Monitors for AM & FM  
520 AM Mod-Monitor 530 FM Mod-Monitor 
• Built-in, tunable preselector for accurate 

off- air measurements 
• Easy-to-read, peak-hold modulation 

display 
• Alarm and RS-232 data outputs 
• Companion active antenna option 

• Off-air operation with 8 station presets 
• High-resolution displays for deviation, 

audio, pilot, RF signal and multipath 
• Accurate and affordable 

z• 

;et • 

Download full spec sheets at www.inovon.com 
I ncevcenics 
1305 Fair Ave. • Santa Cruz, CA 95060 
TEL: (831) 458-0552 • FAX: (831) 458-0554 
www.inovon.com • e-mail: infoOinovon.com   
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Who's Buying elm 

Airsicr.r: --"ivhat? 
Clear Channel 
Makes 'History' 

In Denver 

Clear Channel Communications has 
completed what its systems integrator is 
calling the largest all-digital radio con-
solidation project built in the world. 
RDA Systems Inc. completed the 

project at the Denver Technological 
Center in Colorado. As integrator, RDA 
worked with other major contributors 
including Lawrence Group Architects, 
Klotz Digital America and furniture 
supplier SFB Inc. 
RDA President Rick Dearborn called 

the scope of the project astounding. 
"By the time it was completed, RDA 

had delivered the equivalent of four fully 
loaded 52-foot semi-trailers of racks, fur-
niture and equipment." 

Started initially for Jacor and com-
pleted for Clear Channel, the project 
encompassed seven radio stations, 
including flagship station KOA(AM). 
RDA prewired and tested 28 studios and 
four rack rooms in St. Louis prior to 
delivery in Denver. 

The systems integrator, the furniture 
supplier and the architect are all head-
quartered in St. Louis. The companies 
said that helped in planning. 

Audio access everywhere 
The fourth- floor Denver newsroom 

contains 20 workstations and a 
Command Center, each with access to 
every audio source in the building. 

The main rack room was wired for 46 
racks, 16 of which are audio and routing 
functions, 17 contain servers from 
Prophet Systems Innovations and 
Wireready, and 13 contain computer net-
working equipment. 

Smaller rack rooms are on each studio 
floor and in the rooftop penthouse. 

The Klotz routing and console system 
was used as a platform. Each studio area 
has access to any of 1,024 inputs and out-
puts at any time. 
An innovation by RDA was the use 

of Krone termination blocks instead of 
conventional 66 blocks for digital 
installation. 

Joe Carollo, an RDA project supervi-
sor, said, "They provide a more secure 
connection through the thicker insulation 
on digital audio cable. In addition, their 
double density allowed our backboards to 
be half the size. 

"If we had not used Krone blocks, 
the backboard in the main rack room 
would have been 100 feet long. In 
addition, using the Klotz digital sys-
tem really simplified the wiring 
because the whole backbone is run on 
fiber. This allowed us to dramatically 
reduce the building audio wiring infra-
structure." 

Al Kenyon, vice president of technol-
ogy for Clear Channel, said RDA 
Systems met or exceeded the company's 
expectations. 

"They were able to deliver our facili-
ties ahead of schedule, despite the fact 
that the project deadline suddenly got 
moved up midway through the project." 

Jack Lambiotte, FM chief engineer in 

New Control Room at KONAM) 

Pristine RapidFire: the all-i 

Denver, said. "If someone told me we 
would be moving seven stations and 

three sports networks into a new build-
ing in 10 months, I would have thought 

they were crazy. The aggressive sched-
ule and enormous complexity of such a 
project, as well as the need to combine 
technologies which had never been mar-
ried before, while all the while taking 
care of our normal day-to-day responsi-
bilities, would have been impossible." 

More photos of the Denver studios and 
rack room are posted at www.rwonline.com 

For information about this or other 
projects, call RDA at (314) 872-8222, or 
visit the Web site at www.rdasystems.com 

"Who's Buying What" is printed as a 
service to our readers who are interested in 
how their peers choose equipment and ser-
vices. Information is provided by suppliers. 

Companies with news of unusual or 
prominent sales should send information 
and photos to: RW Managing Editor, P.O. 
Box 1214, Falls Church, VA 22041. 

We make it simp 
• hi file server compatible 

• live assist, walkaway and satellite 

• Four on air digital players with volume, 

fade and segue control 

• Easy Maylist editing capability 

• Access your entire audio lanai y 

• RF edit on- air wavefor m editor 

• Instant jock "audio drop box" 

• Bulletproof reliability 

• Satisfaction guaranteed 

www pristivesys coin (310) 670 7500 
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(1111Plegie. " A $200 Retail Value: 

15 kHz Two-Way Audio 
over POTS! 
If you want the very best bandwidth for both talk 

and music, you want to step up from your 7.5 or 

10 kHz codec to the state-of-the-art 15 kHz Comrex Vector. And the Vector 

offers mixing capabilities with four XLR inputs.VectorRack is the rack mount 

version for receiving audio back at the station. Purchase them together and 

receive a Free Vector road case. Ask for the VECTORPKG when you order. 

Comrex VECTOR List $4,500.00 SALE $4,150.00 

Comrex VECTORRACK List $4,500.00 SALE $4,150.00 

High-Tech Digital 
Microphone Processor 

You gain special benefits when you buy 1 
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Unlike ordinary mic processors, the Omnia ToolVox is designed to 

complement broadcast on-air processing to deliver a smooth, powerful voice 

presence. It offers the full range of processing including dynamics, reverb, EQ, 

phase rotation, preamp with phantom power, a revolutionary digital de-esser, 

shelving filters and much more. Plus you get 100 user presets! 

Omnia OMNIATOOLVOX List $ 1,780.00 

CALL FOR PRICE! 

Digital Sound Any FM Station Can Afford 
If your station doesn't think it can afford to go digital, take another look.The 

OPTIMOD-FM 2200 includes all- digital processing and a digital stereo encoder/ 

generator in a single rack space package. Plus it has such necessary features 

as programmable presets, 2- band processing structure with HF 

enhancement to protect against peak over modulation and analog 

XLR I/O. A digital AES/EBU I/O version ( 2200D) is also available. 

Orban 2200 ( analog I/O) List $4,250.00 SALE $3,695.00 

Orban 2200D ( analog and digital I/O) List $4,650.00 SALE $3,995.00 

BSW SPECIAL 

LOW PRICE! 

Only $3,695.00 
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- Extended Product Warrz 

- Extensive On-Site Ir 

Factory Trained and 

New 12-Line ISDN Talk 
Wouldn't it be great to have a talk show systi 

all the hassle of analog conversion? The solu 

This 12-line telephone system uses two digit 

and if you don't yet have digital service, you 

for ISDN later. Call and talk to our sales prof 

For more information 
or visit wwv 



ADVANTAGE 
-dvantage Partner products from BSW. 

State-of-the-Art Digital STL 

lees on All Partner Products 

wentory for Fast Delivery 

ertified Sales Professionals 

. Show System 

STEMS 

.rnn that connects directly with digital lines - without 

:ion is the TVV0x1 2 T.31k Show system from lelos. 

al hybrids.to bring ISDN clarity right into the studio, 

:an use it witF yoLr existing POTS lines and upgrade 

>ssionals today. 

call 1 • 800 • 426 • 8434 
r.bswusa.com 

Using spectrally efficient QAM ( quadrature amplitude modulation) 

technology, Moseley's StarLink SL9003Q conveys up to four linear 

uncompressed audio channels over a single narrow bandwidth 950 

MHz SL channel.This uncompressed 16-bit linear audio is absolutely 

uncompromised.Call BSW today to discuss how the SL9003Q 

can improve your transmission. 

Best-Selling Short/cutT" '99 Editor 
360 Systems Shortcut '99 lets you easily capture and edit audio for talk radio, 

call- in clips, news actualities and promos.The digital stereo editor allows fast 

editing and production of single or dual channel audio information and 

translation capabilities le- it read audio disks from PCs, Macs 

and most popular workstations. For unlimited 

external storage, an optional ZIP drive is available. 

List 53,495.00 CALL FOR PRICE! )wc,113St: of Sh ot., g 360 Systems SC180PKG ( 4 hrs. storage time) 

BSVV Carries the Full Line 

of Arrakis Consoles, 

Digital Automation 

Systems and 

Studio Furniture. 

COME 

A $ 110 Retail Value! 

B ROADCAST SUPPLY 
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Let's Standardize the Receiver 
DIGITAL continued from page 26 

to be progressing faster than modulation-
coding technology. Even if a totally new 
audio compression technology (such as 

software to the receivers. 
(Other information, such as station call 

sign or name, location, format, emergency 
information, etc., also could be transmit-

2000 

SOFTWARE 
VARIOUS SIGNAL TYPES 

TUNER PURPO 
D 

DATA, 

IMAGES 
ETC. ' 

DEFINE 
THE RECEIVER 

Figure 3 

fractal audio) is developed, as long as it 
can be coded for the receivers, it can be 
implemented almost immediately. 

The only part of the transmitted sig-
nal that would have to be defined would 
be the ancillary data system — this 
would be the mechanism which always 
would be used to transmit the decoding 

ted using the ancillary data channel.) 
This would be a low-speed signaling sys-

tem that would occupy roughly 1 to 10 per-
cent of the channel capacity. The other 90 to 
99 percent of the channel would be occu-
pied by the broadcast program material. 

The ancillary data system could be a 
simple but robust single-carrier PSK 

gq ebit5.1ysfemi 

A If you are looking to deliver clean, crisp audio to your transmitter 

via microwave, Armstrong FM L-10 SIL system offers unsurpassed 
audio purity in a rock-solid, feature-packed package. 

A Built to tough manufacturing standards throughout, FMI-10 

system features microprocessor controllers, advanced PLL circuitry, 
ultra linear VCO and front panel frequency programmability with 
digital frequency readout. 

A Currently in service at over 300 stations in 21 countries, this field 

proven design is a "rock-solid" SIL choice for any station. 

Complete System Under $550 
Same Day Shipping 
30 Day Money Back Guarantee 

'e 

ARMSTRONG  
Allà TRANSMITTER CORPORATION 

4835 N. Street • Marcellus, NY 13108 • PH: 315/673-1269 • Fax: 315/673-9972 

E-mail: info@armstrongtx.com • www.armstrongtx.com 

(phase-shift keying) system, or a multi-
ple-carrier OFDM (offset frequency 
domain multiplexed) system, time-shared 
with the program data. Or the ancillary 
data channel could be a noise-like 
spread-spectrum signal transmitted con-
currently with the main program. 
When a receiver is tuned to a digital 

broadcast station, it first looks for the 
ancillary data channel. Ancillary data 
informs the receiver what the modulation 
type is, and what kind of audio compres-
sion the station is using. 

In most cases, the receiver will look in 
its nonvolatile memory (NVRAM) to find 
the particular decoding software for the 
station. If it finds it, it then will begin 
decoding the broadcast. In the rare situa-
tion when the receiver does not find the 
proper decoding software, it will down-
load the decoding software to its NVRAM 
from the ancillary data channel. 

While the software is downloading, 
the receiver may provide an indication to 

"purge" command could be explicitly 
broadcast for unused algorithms. 

The architecture of the DSP portion of 
the receiver is beyond the scope of this 
article. However, its computational pow-
er, RAM, NVRAM, instruction set and 
other features will be determined by the 
requirements of present and expected 
future developments in modulation cod-
ing and audio compression algorithms. 
A single architecture for a receiver's 

general-purpose DSP would be the most 
straightforward way to implement a soft-
ware-based system. However, if more flex-
ibility is required, it is possible to allow 
receiver manufacturers to use different 
DSP chips with different instruction sets. 

Such an approach could be implement-
ed by defining the system to transmit 
some form of abbreviated "source code" 
to the receiver, which would then compile 
it to run on the processor actually used in 
the receiver. In this scenario, each receiv-
er would include a simple compiler tar-
geted to whatever DSP chip it contains. 

Although this approach would define a 
standard receiver, there would be nothing 
that would prevent the development of 

Figure 4 

the user that it is in a "learning" mode 
and that decoding will commence shortly. 
When the software has been downloaded, 
the receiver's audio outputs will unmute. 

In most cases, however, use of new 
modulation formats will be preceded by 
software downloads beginning, perhaps, a 
month ahead of time. By that time, most 
receivers will have been updated, so that 
when a new modulation type is broadcast, 
the receivers can already decode it. 

Broadcasters may also wish to cooper-
ate by transmitting all publicly known 
decoding algorithms so that when tuning 
to a new station, the receiver will already 
know how to decode it. 

Receivers that include other functions, 
such as satellite DAB receivers, computers 
and television receivers, could receive soft-
ware updates via alternative modes, such 
as FM broadcast subcarriers, the Internet, 
or data included with TV or satellite DAB. 
Many receivers, including some bat-

tery-operated types, may include a soft-
ware search function. When the receiver 
is not in use, it may periodically turn 
itself on and scan for stations using new 
transmission methods. If it finds a new 
transmission type, it would download the 
sOftware for that kind of broadcast. 
As transmission methods become 

obsolete, receivers could be made to sense 
the lack of use of a particular algorithm 
over time, and old decoding software 
could be automatically purged to make 
room in NVRAM for new software. Or a 

more advanced receiver types. 
If additional receiver types are speci-

fied in the future, all that would be neces-
sary would be to transmit several different 
versions of the decoding software. Each 
receiver would ignore packets carrying 
decoding software to other receiver types. 

In conclusion, this general method can 
provide a high degree of flexibility for 
digital broadcasting. As new modulation 
and audio compression systems are devel-
oped, they can be used almost immediate-
ly. Broadcasters will be free to select the 
transmission methods that best suit their 
purposes and the needs of their listeners. 

Standardization "mistakes" can be 
avoided because nothing about the trans-
mitted signal is cast in concrete. As new 
modulation and audio compression algo-
rithms are developed, they can be applied 
almost immediately. 

Modern DSP hardware and software 
technology make automatically repro-
grammable receivers feasible. Use of this 
technology will allow digital broadcasting 
to avoid an otherwise high risk of early 
obsolescence. 

Let's not fall into the trap of continu-
ing to standardize the signal. Let's stam-
dardize the receivers instead! 

Dave Hershberger is principal engi-
neer of Continental Electronics and is 
based at the Grass Valley Design Center 
in California. 
RW welcomes other points of view. 
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Drama at the Edge of a Cornfield 
FIRST PERSON, continued from page 34 

eyes stared back at us. He tried to gather 
his dignity and mumbled something 
about needing "just a few more minutes" 
and Sandy gently closed the door. 
Meeting adjourned. 

Last shift 
Then there is the sad story of a fellow 

who called himself Chick Johnson on the 
air. I never knew his real name because 
he kept to himself most of the time. 

Chick was an obese drug abuser with 
flaming red hair. He was probably 20 
years older than the rest of us radio 
novices and taught me a lot about the came and went in quirky fits. 
business. 

While outwardly jovial and always 
cordial to everyone, Chick harbored a 
dark soul driven by demons I never 
knew. In the middle of his country 
music show he had a five-minute seg-
ment he called "The Parking Zone," in 
which he played very soft piano music 
and read little thoughts he had pre-
pared ahead of time. The program 
director never said anything because 
he didn't want to set Chick off on one 
of his binges of profanity or crying, 
depending on the day. 

Private destruction 
One day I arrived at the station 10 

minutes before my airshift and walked 
back to the studio where Chick 
Johnson was finishing his show. It was 
a sweltering summer day, probably 90 
degrees outside and 100 degrees in our 
little box of a studio, and Chick was 
wearing a winter parka, knit cap and 

MARKET PLACE 

Sierra Systems 
Soft Panels 

Sierra Automated Systems network 
Soft Panels enable remote control of 
SAS audio routing systems from a PC 
workstation connected to a local- or 
wide-area network or the Internet via 
PPTP and VPN. 
The software control panels can be 

used over a LAN, which allows con-
trol from anywhere a computer work-
station is in use, such as news edit sta-
tions, engineering administration or 
the general manager's office. 
With access to the router via WAN 

or Internet, status and control are 
available from home or anywhere in 
the country. 
Two single-output versions are avail-

able. One is visually similar to an 
SAS rack-mount panel, the other is a 
smaller "pull-down" scroll and select 
panel, a more common computer-type 
control. Also available is a full sys-
tem-access XY panel. 
Soft Panels provide real tally of 

switcher status using the operator-
defined, eight-character alphanumeric 
labels that are used by the hardware 
control panels. 

The new panels are free to clients. 
For information, contact the com-

pany in California at (818) 840-6749 
or visit the Web site sasaudio.com 

"Chick, are you OK?" I asked. 

gloves. And he was shivering. His 
voice shook as he tried to get through 
the commercials and his forced smile 

If you have ever worked in a small, 
independent station, you probably have 

stories like these. 

The next day when I came in, the pro-
gram director had taken over Chick's 
shift. 

"Where's Chick?" I asked. 
"I'm fine, Ken, fine," he answered. At "He died yesterday afternoon in his 

the hour mark, I took over for him and apartment at about 5 o'clock. Drug over-
played those Dolly Parton and Statler dose, I think." 

Chick Johnson was a nice man who 
had been working hard on his own pri-
vate destruction for some time. And he 
finally found it at WGLN(FM) 
Sylvania. 

The names have been changed but 
WGLN was a real station, no longer in 
existence. Ken R. worked there in the ear-
ly 1970s. He is a free-lance writer and 
frequent contributor to RW. 
RW welcomes your stories about life 

Brothers records, but I kept thinking in radio. Write to the address on the 
about Chick. inside hack page. 

Everything you need 

for your studio project... 

in ONE place. 

.Sys 

A Division Of RDA 

Systems 

il 

Getting Things... Rieh 

COM 

314-872-8222 
888-616-7980 
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So your station wants to stream audio on the Net 

and it's up to you to make it work. You've heard 

the horror stories of unfriendly software, unreli-

able PCs, noisy audio cards and the dreaded 3am 

lock- up. There's got to be an easier way. 

Relax. You've got Audioactive—the reliable, 

one- box solution for webcasting. From the 

company which pioneered MP3 streaming, 

this is the real-time audio encoder over IP 

that's the choice of the world's most demanding 

webcasters. With Audioactive, you'll be reaching 

new listeners with the latest technology in no 

time at all. 

Simple. Professional. Reliable. Finally, there's 

a webcasting solution designed by people who 

understand what's important to broadcasters. 

Visit our website for more information. 

AUDIOACT Vk.: 
tulAnyOompany 

AUDIOACTIVE.COM 

2101 SUPERIOR AVENUE CLEVELAND, OH 44114 USA 

TEL: + 1 ( 216) 241-7225 FAX: +1 ( 216) 241-4103 

E-MAIL: info@audioactive.com 

www.audioactiye.corn 

AUDIOACTIVE.COM EUROPE 

JOHANNISSTRAf3E 6 D-85354 FREISING GERMANY 

TEL: +49 81 61 42 467 FAX: +49 81 61 42 402 

E-MAIL: europe@audioactiye.com 

www.audioactiye.corn 

The Audioactive logo and Telos are trademarks of TLS Corporation. 
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Some Dot-
Corns Serve 
Radio Well 

Carl Lindemann 

Not all Internet entrepreneurs 
buy radio advertising to establish 
their online brands. 
Some have developed services 

Susan Pickering 

for radio properties to extend sta-
tion brands from broadcast to 
Webcast. 
The rapid evolution of the Web 

promises to shift the question 
from "Can a station's Web site 
make money?" to "How can a sta-
tion maximize profits from this 
new venue?" 
A number of strategies, 

approaches and philosophies have 
emerged. This remains a wide-
open field. Managers must decide 
whether it makes sense to stream 
their signals online, co- brand 

See DOT-COMS, page 48 

NEWS MAKER 

ABC's Internet King: Rick Mandler 
Carl Lindemann 

It seems like an odd career path. 
Rick Mandler landed the plum job of 

vice president of new media for ABC 
Broadcasting Inc. from a legal back-
ground. 

But then, in the wide-open field of 
new media, there is no particular training 
to qualify in this new frontier. As the 
intellectual property boundaries of the 
Net are defined, Mandler's awareness of 
these legal issues could give him an edge 
over other executives with more expertise 
in the new media. 

Mandler's charge is to create, develop 
and manage the new media properties for 
ABC's broadcasting division. This 
includes streaming content on 10 televi-
sion stations and 41 radio stations — 25 
AMs and 16 FMs — as well as the ABC 
Radio Networks. 

His task is not just a matter of repack-
aging for online delivery. Inventing new 
content and concepts to enhance the tra-
ditional broadcast properties is crucial to 
his mission. 

Mandler began his career in broadcast-
ing after joining Capital Cities/ABC Inc. 
in 1992 as a general attorney. He was 
named director of business affairs for 
ABC News in 1994, where he was 
responsible for negotiating talent and 
business agreements. 

In 1998, Mandler was promoted to 
general manager, new media for ABC 
Radio Networks, with operational and 
strategic responsibility for the ABC 
Radio division's Internet efforts. He 
was promoted to his current position 
last June. 
RW's Internet radio correspondent, 

Carl Lindemann, spoke with Mandler 
about the Internet, radio and ABC's 
position in the new world of integrated 
media. 

RW: They say that online, " Content is 
King." You have access to an incredible 
wealth of content — Disney, the Go 
Network, ABC — how are you able to 
manage this effectively? 
Mandler: As the radio groups go, we are 
light years ahead of everybody else. We 
have all of our non-radio Disney content 

Rick Mandler 

streaming 24-7 and some of our radio 
network programming, too. 

Part of our success here is because 
we're a small part in this larger organiza-
tion. Also, it helps that we don't have 
hundreds of stations. So the economics 
are different for us. 

RW: What are the challenges for creating 
a unified Web presence across the net-
work? 
Mandler: It's not just the management 
issues. In order to do it right, you've got 
to build some method of acquiring the 
audio from the station, encoding it and 
streaming it. 

For really effective streaming, you'd 

need to work with service providers 
who specialize in delivering streams to 
significant audiences — like 
RealNetworks, or some of the others 
that are out there. That means having 
some kind of connectivity between the 
Webcasting service provider and each 
radio station that you want to stream. 

That's a pretty big network to install. 
There are capital costs involved, and the 
network construction required is not the 
core competency of radio stations and 
radio companies in general. 

RW: Aside from " repurposing" and 
rebroadcasting existing content, what can 
the online effort add to a radio property? 
Mandler: The power of the Web is not 
to create content for dissemination to 
users, as much as to allow the users to 
create the content for dissemination to 
each other. 

In creating this framework for them, 
you're adding value for everybody — if 
you can organize it and keep in a place 
where everybody can get to it. That's the 
cornerstone of what we're trying to do — 
building integrated local strategy between 
our TV stations, our radio stations and 
our Web properties. We plan to start 
rolling out some projects along these 
lines this spring. 

RW: Do you see the Web as a means to 
add some of the localized element lost in 
conçolidation? 
Mandler: I think that the general strat-
egy is to use the connection to the 
community, the promotional power and 
the reach of the broadcasting proper-
ties to drive traffic to Web sites that are 
populated with a rich variety of content 
and information on a geographic, spe-
cific basis. 

Radio properties have connection to 
See MANDLER, page 46 
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Tech Toys for Net Radio at SMW 
Bill Mann 

Among the record 128 exhibitors 
who packed the exhibit hall at a recent 
streaming convention were several 
start-ups with potential tie-ins to tradi-
tional radio, as well as some well-
known names and rivals like 
RealNetworks and Microsoft. 

Akoo.com, an Illinois-based start-up, 
introduced "one of the Internet's most 
comprehensive streaming-media search 
engines" at Streaming Media West '99, 
according to company literature. 
Akoo founder/CEO Niko Drakoulis 

proudly showed off his streaming-media 
scheduler/manager that is available at no 

charge at the company's Web site 
www.akoo.corn 

Akoo's home page features a prominent 
radio link leading to a comprehensive list 
of more than 2,500 Internet-available 
radio stations. A mouse click calls up 
detailed information on a station's call let-
ters, its format, address, and personality 
profiles — as well as a quick link to the 
station's Web site, a Listen Live icon. 
One of the site's features, "my akoo," 

allows the listener to customize his or her 
day's programming. 

"You go there in the morning and 
select what you want to listen to that 
day," said Drakoulis. The streaming 
media scheduler/manager includes Web 

video and TV links. "You can get the 
news out of New York, maybe listen to a 
Chicago Bulls game later, then pick up a 
talk show out of Seattle, maybe listen to 
avant-garde jazz out of Stockholm. It's 
all there for you to customize with a few 
mouse clicks:' he said. 

Drakoulis, a Greek-American, said he 
expects Internet radio's growing ethnic 
audience to be among the early users of 
his streaming search engine. 

"This will make it easier, for example, 
for British immigrants now living here in 
the United States to find their favorite 
United Kingdom radio stations." 

Akoo's station roster — all U.S. 
Netcasting stations are listed by city 
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Bill Gates 

also lists next to each broadcast outlet a 
RealPlayer or Windows Media Player icon. 

On the home front 
Akoo's other big rollout here was an 

affordable, consumer-oriented product 
called the Kima. The small base 
unit/receiving unit combo retransmits 
streaming media from a PC to any home 
stereo or portable radio system within 
1,000 feet. 

It's compatible with RealPlayer and 
RealJukebox, Microsoft Windows Media 
player and MP3. Kima can rebroadcast 
digital audio delivered originally via 
satellite and cable-TV sources. 

The product will be released this quar-
ter and will be priced under $200. 

TM 

Real Networks 
Kima faces stiff competition from a 

major player. A rival product, the 
Sonicbox imBand Remote Tuner, got a 
big launch at Streaming Media West, 
from no less than Microsoft CEO Bill 
Gates. He chose personally to showcase 
the product, a $50 PC add-on that uses 
Microsoft's Windows Media format. 

Sonicbox Inc., which is promoting its 
product in alliance with Microsoft, is a 
Net start-up based in Mountain View, 
Calif. (Web address www.sonicbox.com) 
The Sonicbox, which had been 

cloaked in secrecy before its unveiling, is 
a two-part device with a base unit that 
connects to the PC, and a purple, stream-
lined-looking portable remote tuner that 
looks like a portable radio that remains 
with the listener. 

"It allows people to listen to hundreds 
of pre-programmed stations with the turn 
of a knob," said Sonicbox marketing rep 
Sara Fisher. The base unit transmits Web 
audio on an unused frequency to tradition-
al FM radios within the home, and 
receives commands from the remote tuner. 

"You basically change the channel by 
sending a message back to the PC," said 
Fisher, clutching a Sonicbox and sur-
rounded by scores of curious onlookers. 
"It makes listening to Internet radio as 
easy as tuning an FM dial. You just turn 
the knob and tune in a wide range of Web 
stations from around the world. It uses 
unused frequencies like 88.3." 

Shipment of the $50 unit is expected 
in the first quarter of 2000. 

See SMW, page 50 ›. 
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Baldassano Walked Wire to the Web 
Craig Johnston 

One of the most familiar and respected 
executives in radio has moved over to the 
dot-corn side. 

Corrine Baldassano, general manag-
er of the Associated Press Radio 
Division, left the news service in 
December 1999 for the position of vice 
president, broadcast programming of 
Internet music service startup 
SOUNDSBIG.com. 

Her new duties include responsibili-
ty for planning and directing broadcast 
programming strategy, including chan-
nel programming, special events and 
Webcasts. 
SOUNDSBIG.com was formed in 

April 1999 with the goal of becoming 
the most comprehensive single source 
of music services and selection on the 
Internet. The company offers more 
than 50 channels of local and highly 
segmented musical content over the 
Internet, as well as chat sessions with 
artists, free MP3 downloads and CDs 
for sale. 

Baldassano cites changes in broadcast 
radio station ownership for opening the 
door to Internet radio. 

"Consolidation, with debt servicing 
and its resulting need for strict finan-
cial performance, means every station 
in a group needs to be profitable. That 
means they can't try untested formats 
and can't nurture a format that is slow 
in growing. In this climate, the growth 
of FM several decades ago might not 
have happened. 

"Internet radio can deliver hundreds 
of channels, and that allows you to 
slice and dice formats, program for 
niche markets. At SOUNDSBIG.com 
we have an Africa channel; that would-
n't happen in broadcast radio today," 
Baldassano said. 

While no single channel may garner a 
large audience, she said the value is in 
the cumulative audience. 

"From an advertiser standpoint, one of 
the greatest advantages of Internet radio 
is the ability to measure and track the 
audience," Baldassano said. "And it 
allows the programmer to completely tar-
get what's produced, and change instan-
taneously when necessary." 

Moving from the AP to a dot-corn 
company is not without its risks, she 
said. "Anybody who leaves an estab-
lished business to go to the Internet is 

taking a chance. But the Internet will 
continue to grow. and there will he 

Corrine Baldassano 

demand later for those gaining experi-
ence now." 

Baldassano compares the Internet 

employment situation today to the ear-
ly days of cable. "There were no 
'cable experts' in the beginning, so 
people came from a variety of differ-
ent disciplines. Now that cable is a 
mature industry, you have an experi-
enced cable industry employee pool to 
choose from." 

Baldassano came to AP in 1997 
without a news background, but with 
a wealth of experience in radio. She 
recalls it was the time of great consol-
idation in the radio industry, and the 
AP needed to change the way it did 
business. The AP's radio business was 
in decline. 

"With a few stations dominating the 
news format, many other stations 
decided they didn't need the kind of 
news they thought they could get from 
the AP." 

After spending a great deal of time 
with the large groups, "I was able to 
show what the wire service could offer 
and how flexible we could be." The 
radio division is growing again. AP 

content is being licensed by terrestrial 
radio stations and others for Internet 
use. 
The AP has begun its search for 

Baldasssano's successor but had not 
named one at press time. 

They said the Radio Division contin-
ues to operate well under their 2000 
strategic plan, and due to the experience 
of the existing staff, they see no emer-
gency in filling the position. 

Prior to her stint at the AP, Baldassano 
held senior programming positions at 
Westwood One, Sony and ABC. 

Your Dot-Corn Can Be Dot-FM 
Carl Lindemann 

Since mid- 1998, BRS Media has 
promoted "The Newest Top-Level 
Domain(s) on the Net." 

It encouraged radio stations to 
give up their typical top-level 
domains of dot-com, dot-org or dot-
net for dot-fm and dot-am. 

According to the company, a dot-
corn address is simply too "dot-
common." Two hundred dollars buys 
a two-year registration of the domain 
name. Dozens of stations have made 
the move, along with various major 
radio advertisers including Bose, 
FTD Florist and Domino's Pizza. 

Registration 
BRS Media's Web site www.dot.fin 

is set up to be much like Internic 
used to be. Until recently, Internic 
handled all the dot-corn, dot-org and 
dot-net registrations — but it cost 
just $70 for a two-year registration. 

So how did BRS Media manage to 
create "new" top-level domains? 

Actually, these TLDs are not real-
ly new. The dot-fm is assigned to 

the Federal State of Micronesia, dot-
am to Armenia. BRS Media has an 
"exclusive" partnership with these 

Ruth Choate 

countries to market and register their 
Web addresses. 
What are the risks for making the 

move? Like any real estate bought 
overseas (even cyberturf) it's not 
clear what you can do to hold onto 
your property if the political climate 
changes. 

Ruth Choate, general manager at 
KNSX(FM) in St. Louis, hosts part 
of her station's Web site at 93x.fm. 

"93x.com was already taken, and 
then I heard about this. Yes, I don't 
have any control over this. But I 
have registered 93xFM.com as a 
backup. I guess it's just the nature of 
the game that I have more protection 
with my terrestrial station than my 
Webcast. But so far, we haven't had 
any problems," she said. 

93x.fm's alternative format rated 
No. 9 in Arbitron's first streaming 
audio ratings. 

"If the Micronesians try to take it 
away from me, I guess it wouldn't be 
too bad to spend a few weeks down 
in a South Sea paradise to see what 
the deal is," said Choate. 
AM station owners might find a 

trip to Armenia less enticing. 
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ABC TV, Radio, Web Linked Is Goal 
MANDLER, continued from page 41 

the community, promotional reach and a 
brand identity in the marketplace. You 
can move people to the Web site, and 
once they're there they need to have 
more than just the broadcasting content 
to keep them there. There needs to be a 
calendar of events, and things like that 
framework for connecting listeners. 

RW: So a radio station can drive Web 
traffic — how about the Web directing 
radio listenership? How can you use 
the Web as a promotional vehicle for a 
station? 
Mandler: Let's say you're a local broad-
caster. You know somebody's interested 
in the New York Knicks because they've 
come to your Web site and they've told 
you so. 

It just happens that you're about to 
break a story about Ewing's triumphant 
return. You can send them e-mail — 
"Tune into our broadcast tonight." And 

casting business and vice versa. That's 
creating synergy. 

RW: How do you fit within the context of 

'The ABC stations peak out each day 
around 4,500 to 5,000 simultaneous streams.' 

if they miss the show they can still catch 
up on your Web site. That way you can 
use the Web to market to your broad-
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the Go Network, the larger Web entity 
uniting all Disney properties? 
Mandler: We constantly communicate. 
It's very interwoven. 

We're moving into a direction of devel-
oping more and more cross-selling oppor-
tunities. The Go portal is the fifth or sixth 
most-trafficked Web site. So there's 
tremendous distribution potential in that. 

Our research shows that a lot of peo-
ple who are coming to the portal looking 
for geographic specific information. So 
if they come to the portal looking for 
information about L.A., we have a link 
for it. L.A. has a lot of broadcasting 
information properties, so that's a win. 

pate and it will cut across a broader slough 
of radio content out there on the Web. 

RW: How many streams do you typically 
handle? 
Mandler: The ABC stations peak out 
each day around 4,500 to 5,000 simulta-
neous streams. Very few companies could 
service us with that load. People tend to 
stay 15 to 20 minutes, which is pretty 
good TSL for the Internet. 
RW: You also have staff dedicated to 
bringing content over to the station sites. 
How many people work to deliver content 
to the Web? 
Mandler: There are people at each sta-
tion whose job is to provide new content 
for the Web. Expanding those resources, 
or reorganizing them, is one of the things 
we're looking at now. 

At the larger market TV stations, there's 
a guy or two whose job it is to maintain the 
Web site. The radio stations are headed in 
that direction. I would say over the next 
year, as we do the rest of our planning 
process for local end broadcasting, it's 
likely that we will revisit those issues and 
dedicate more resources to them. 

RW: Is there another department to ser-
vice the Web needs of the overall radio 
network? 
Mandler: There's a small department — 
currently, about half a dozen people on 
staff. They do a little bit of everything. 
They maintain the relationship with 
RealNetworks, they're monitoring the 

'It's a ways away, if ever, that we'll sell 

streaming spots the way we sell over-the-air 

spots.' 

RW: You were among the first to partici-
pate in Arbitron's Web ratings. How soon 
do you think you will be able to set adver-
tising rates according to these ratings? 
Mandler: It's a ways away, if ever, that 
we'll sell streaming spots the way we sell 
over-the-air spots. In the short term at 
least, it's more likely we'll sell a bundle. 

We'll sell X gross rating points over 
the air, and X impressions of some kind 
or another online. To me, when you 
throw in the Web as a value ad, you're 
basically conceding defeat. You're say-
ing to an advertiser, this has no value. 
Once you say to an advertiser "This 

has no value," it's almost impossible to 
then come back and say, "I was wrong, it 
does have value." So you've got to sell it 
for something. As the audience base and 
the reach increases, it seems we should 
be able to sell it for more and more. 

This is much like when FM radio first 
came along. People sold FM and AM as a 
bundled package, and then eventually FM 
stood on its own. I think we will see the 
same transition here. 

RW: Even though it is Arbitron's first study, 
how are you responding to the results? 
Mandler: I was happy we did as well as 
we did. When you look at that, I think 
that's example No. 1 for why we're ahead 
of the game. 

There were four streaming service 
providers included in the study, and you 
hope that as Arbitron revises their method-
ology, more and more people will partici-

audio, they're producing and supporting 
the Tom Joyner and Paul Harvey Web 
sites, they're working with the folks at 
Go for the radio sites. 

RW: What about the relative value of 
online vs. airwaves? Figuring that pro-
duction of content is the same, will it 
eventually be cheaper to reach listeners 
via servers instead of transmitters? What 
are the differences in operating costs? 
Mandler: The assumption is that 
Webcasting is cheaper than broadcasting, 
but I'm not sure that's true. I can't sit 
down with a spreadsheet and compare, 
and also it's an artificial exercise, because 
you can't buy a frequency anymore. 

But if you do an apples-to-apples com-
parison, there are all kinds of costs to 
Webcasting that people don't think about. 
First, we're in a unicast world. So you 
pay for every stream. Second, you've got 
to have a pretty sophisticated back-end 
system to handle advertising. That's 
expensive, too. 

Third, the best Internet broadcasters 
out there, the guys with the largest audi-
ence, still only come up with a medium 
market radio station AQH. So there's a 
long way to go before you can make an 
apples-to-apples comparison. 

But here's the real difference: After a reg-
ular radio station has built a tower and stu-
dios, the costs are the same — no matter 
how large the audience gets. With today's 
unicast Internet, costs scale along with audi-
ence size. That's something people ignore. 
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'Dot-coins' Made to Serve Radio 
DOT-COMS, continued from page 41 

with some of the large, established 
Web vendors, work with local Web 
specialists, turn their home pages into 
storefronts, or any combination of 
these choices. 

Increasingly, the viable choice is 
to choose all of the above. 

In the wake of hugely successful 
Internet IPOs, well-known streaming 
audio solutions like Yahoo's 
Broadcast.com have become an obvi-
ous choice for many. And upstarts like 
BroadcastAmerica.com have popped 
up to offer stations a place where they 
can have their content Webcast. 

Streamers 
These companies operate largely on 

a trade arrangement — companies pro-
vide streaming services in exchange 
for the content and/or for on-air pro-
motion of the online provider. Here, 
stations get an easy, no-cost way to 
gain exposure through the Web. 
Some services require that visitors 

to station Web sites be carried to the 
streaming companies' sites. Others, 
like WarpRadio, provide streaming 
services that reside on the station's 
Web site in exchange for airtime. 
According to Greg Liptak, 

WarpRadio's vice president of busi-
ness development, this arrangement 
best-serves radio's needs. 

"After spending over 30 years in the 
broadcast industry, we felt that there 
had to be a better way to provide this 
valuable service and not cost an astro-
nomical monthly fee. Therefore, we 
created a business model that radio 
understands: barter," said Liptak. 

WarpRadio's barter amounts to two 
minutes of radio inventory Monday 
through Sunday 6 a.m. to 7 p.m. For 
stations completely sold out or for 
which this does not make financial 
sense, a sliding scale option costs 
between $800 to $ 1,200 per month. 

WarpRadio connected KZTR(FM) in 
Bryan, Texas, to listeners in offices around 
town and as far-flung as Switzerland and 
Australia. Program Director Joey 
Armstrong sees ease of installation as 
being one of the biggest surprises. 

"With their technical help, I set up 
everything myself. No engineer, no 

Makuch, radio and music segment 
manager, that means quality audio for 
listeners and new revenue streams for 
broadcasters. 
"RBN was set up to overcome many 

of the challenges of broadcasting to 
large audiences on the Web — after 
all, the Internet was not designed with 

Don't forget — you get ratings credit for 
online listening. 

computer guru, no money spent on 
technical assistance on our end. It was 
quick, easy and as good as free. I have 
had zero downtime and no technical 
problems since coming online." 

Armstrong said KZTR's radio sig-
nal missed many workplace locations 
before he chose the WarpRadio 
Webcast option. 

"Our site traffic has increased from 
25,000 hits to nearly 55,000 hits with-
in the first two weeks KZTR(FM) 
started streaming. I know our listener-
ship has increased right along with it. 
Don't forget — you get ratings credit 
for online listening," Armstrong said. 

Broad sweep 
Other nationally known streaming 

media like RealNetworks offer a range 
of solutions targeted to the spectrum 
of the radio market, from beginners to 
experts. 
The Real Broadcast Network aims 

its offerings at clients like ABC Radio 
Networks. For RealNetwork's Gregg 

— Joey Armstrong 

multimedia broadcasting in mind. 
RBN has hundreds of 'broadcast hubs' 
placed strategically throughout the 
Internet backbone and ISPs. 
"The programming is thus pushed 

out to the 'edges' of the Internet — 
avoiding those congestion points and 
traffic jams — to ensure a clear, clean 
signal that can accommodate large 
audiences. Listeners won't get a busy 
signal," he said. 

Aside from servicing the end user, 
stations have new ways to connect 
their advertisers to these listeners, to 
create a real business out of Internet 
broadcasting. 

In December 1999, RealNetworks 
announced the RealServer Advertising 
Extension, which enables broadcasters 
to use the Web to deliver rich media 
ads targeted to specific users within 
the RealPlayer. 
RBN also announced in December 

the capability to replace over-the-air 
ads with Internet-only ads in a live 
network radio feed. 
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"We debuted this service with ABC 
Radio's hugely popular 'Tom Joyner 
Morning Show,' which is sold out for 
the year for terrestrial broadcast. ABC 
now has twice the inventory to sell, 
one for terrestrial, and one for 
Internet," Makuch said. 

Outsource or not 
While a large number of companies 

have sprung up to provide Internet ser-
vices to radio, familiar radio vendors 
have developed products, too. 

Established companies such as RCS 
and Dalet have created products that 
integrate with their existing computer 
systems to create a seamless extension 
from on-air to online. 

According to Robin Wang, director 
of marketing at Dalet, there are a few 
fundamental distinctions every radio 
manager should be aware of. 
"As radio stations evaluate their 

Web presence and strategy, I think sta-
tions should carefully consider 
whether they should outsource their 
Web presence to a service provider or 
provide these capabilities in-house," 
he said. 

"Outsourcing allows a station to 
establish their Web presence quickly 
and easily. However, they could give 
up revenue opportunities and control 
of the content — hence the branding 
of their station — something they 
should think about very carefully," 
Wang said. 

But given the increasing computer 
system sophistication, in-house solu-
tions may not be as difficult as they 
once were. 

"Stations with modern digital 
automation systems may already have 
much of the infrastructure necessary to 
allow stations to establish a Web pres-
ence," he said. "Systems like Dalet's 
can, for example, be used to stream 
audio onto the Internet and can also 
publish information such as what's 
playing now, last 10 songs played, top-
10 hits, news stories, etc. onto a sta-
tion's Web site." 

This may not be as easy was turning 
this over to an outside service 
provider, but may be the better long-
term investment. 

"Performing these functions in-
house will of course require some 
work and expertise, but it will allow 
them keep control of what is done on 
their Web site and hence the station's 
brand," Wang said. 

Ad aid 
There are many ways stations can 

chase profits on the Web. 
Making headlines this year with its 

broadcast partnerships, BuySellBid.com 
is an online classified, auction and per-
sonal ad provider. Skip Tash, radio divi-
sion executive vice president at 
BuySellBid.com, believes that the 
Internet is a money maker, rather than a 
competitor, for radio. 

"The Internet is the new frontier 
that offers significant revenue oppor-
tunities, but radio stations need to 
move now or lose ground to the com-
petition," said Tash. 

Another new vendor offers a way to 
sell your stations' unsold ad inventory. 
As a broadcastspots.com affiliate, a 
station can post its unsold inventory 
on the company's Web site, where 
media buyers from coast to coast can 
purchase it online. 

See DOT-COMS, page 49 
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DOT-COMS, continued from page 48 

Allen Dick, CEO of Dick 
Broadcasting in Greensboro, N.C. and 
a broadcastspots.com client, said the 
"dot-corn" service is a way for radio to 
move perishable inventory that has 
value to advertisers. 

"If you're an advertiser and you 
want to buy, say, Greensboro/Winston-
Salem/High Point, North Carolina and 
you want to get this frequency and you 
want to reach a specific demo target, 
this might be the way," Dick said. 

Dick also said that he believes that 
broadcastspots.com's instantaneous 
access to unsold inventory, at a set and 
probably reduced price with no hag-
gling, will be attractive to buyers. 

Your brand 
A number of streaming service 

providers have developed business 
plans that do not involve co-branding. 
According to Webcasts.com 

CEO/founder Scott Klososky, 
Webcasts.com does not require sta-
tions to drive traffic to their site to 
hear the content. 
"We place the content on the sta-

tion's official site, where listeners 
expect to hear it. The revenue opportu-
nities for the station are increased 
because the e-commerce application 
and integration are seamless," 
Klososky said. 

WebPresence President David Owen 
said radio broadcasters should be wary 
of co-branding deals with "dot-corn" 
providers. He said he could hardly 
believe the success co-branding strate-
gies have enjoyed. 

"It's appalling to me the number of 
stations signing up for this. Basically 
these companies say 'Come sign up 
with us — we'll give you, say, half the 
revenue — and you get free Internet 
presence.' I see that as selling yourself 
down the river," he said. 
"We feel that is a really dangerous 

position for radio broadcasters to get 
into." 

Owen offers an online radio adver-
tiser guide, which he said makes it 
easy to put advertisers on a station's 
Web site. 

"This goes head-to-head with classi-
fied advertising in newspapers. It adds 
everything that the newspaper has to dif-
ferentiate itself from radio — detailed 
information, pictures of the product, 
retail locations, numbers, coupons. 

"We've designed this as the newspa-
per killer for the radio ad rep," Owen 
said. 

Other vendors following this "pri-
vate- label" strategy include 
Radiomall.com, Ubrandit.com, 
Getmedia.com and Globalmedia.com. 
Dave Barlow created Radiomall.com 
in 1996 as the radio industry began to 
deregulate and the Internet started to 
come of age. 

"What I saw then and still see today 
is radio station Web sites that are like 
old magazines. They do absolutely 
nothing to invite their listener back 
again," Barlow said. 

"Once you have been to their Web 
site, read it, done it, did it, then there 
is no reason to come back. I have 
always said if we did the same thing 
on the air by playing the same song 
over and over, pretty soon listeners 
would get tired of hearing the same 
song and go away and start listening to 
another station," he said. 
What Radiomall offers is content 

for station Web sites. 
"We can do several things. We can 

offer stations content that changes on 
a daily basis, giving listeners a reason 
to come back on a regular basis — 
simple things like the weather, jokes, 
horoscopes and a whole host of other 
products," said Barlow. 

Service 
Greg Wilfahrt, marketing director of 

Ubrandit.com, sees station profits in 
the Ubrandit e- store music, book, 
video and DVD offerings that mirror 
the look and feel of a station's own 

their "Web store." 
"We were using Jam TV on our site 

for some eight months. When Global 
carne, we were excited because Global 
gave the best impression that this was 
us, our brand. Visitors to the site never 
leave the site. They do an excellent job 
making the 250,000-plus items look 
like they're in our inventory," he said. 

In addition to creating a "private 
brand" solution, the streaming audio 
service is also "private brand" — the 
RealAudio player is customized to the 
station logo. 
It's also cost-effective. 

ABC's" Tom Joyner Morning Show' now has 
twice the inventory to sell, one for terrestrial, 

and one for Internet. 

— Gregg Makuch 

The Real Broadcast Network 

home page. 
"You are able to customize each 

'store' with your name, your logo, 
your site's color scheme, and your 
site's return navigation information. 
Clicking on the 'home' tab or on your 
logo will return the shopper instantly 
to your home page. What's more, you 
feature the content — genre, artists, 
titles, etc. — that you wish to show-
case in your store. Listen to clips from 
your favorite artists. You can even sell 
station merchandise from your store," 
Wilfahrt said. 

In much the same way, 
Getmedia.com turns music stations into 
a storefront for music sales. The playlist 
on-air is synched with the artist infor-
mation online. Listeners are a click 
away from making an impulse buy. 

According to Globalmedia.com's 
media consultant Susan Pickering, the 
company provides services while 
remaining invisible to visitors. 

She said Global Media offers a plug-
and-play solution for audio streaming, 
video streaming and a complement of 
entertainment and e-commerce. It is 
customized for each station. 

"This makes a station's Web site as 
high-quality sounding and productive 
as their on- air terrestrial station," 
Pickering said. 

All this comes with little outlay for 
the station, according to Pickering. 
"We generate our revenue in a 

shared revenue profile. If a station's 
site does not attract viewers, we can-
not make money, so we are truly a 
partner in the full sense of the word." 

Global Media, she said, recognizes 
that on-air inventory is valuable but 
may be limited, so the company has a 
new method for generating its revenue. 
"We use a revenue-sharing model 

based on site-generated revenue," said 
Pickering. 
For Global Media client Jack Mullen 

at WQZK-FM, a 50 kW classic rock 
station in Keyser, W.Va., the chance to 
deal with a single vendor for all his 
station's needs has simplified matters 
tremendously, and promises to be 
lucrative. WQZR-FM has been a 
Global Media client since early last 
year, when Mullen wanted to upgrade 

"I looked locally to see what it 
would cost to do this on my own. A T1 
line alone cost $550 a month — with 
no hosting. Here, the price for unlimit-
ed streaming, plus a share of the rev-
enues from banner ads is just $ 1,000 a 
month. 

"The best part is that by buying the 
package — the store and streaming — 
we get a higher cut of the store rev-
enues. You get 40 percent of the Net 
without streaming, and 60 percent with." 

Though Mullen has not reached a 
break-even point with his online ven-
ture, he sees this as the key to survival 
of his independently owned station. 
Though a large number of vendors 

have entered the field, there is no sign 
of a shakeout anywhere in sight. 
Relationships between stations and 
vendors are likely to evolve fast to 
keep up with the changes in the 
Internet world. The particulars may 
change, but the need to have such part-
nerships is likely to remain. 

Carl Lindemann has worked in 
radio as a field reporter and produc-
tion director. 
He consults on radio/new media 

projects. He also is political corre-
spondent for the PR! program 
"Beyond Computers." 
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Streamers Look to the Radio 
SMW, continued from page 42 

"The Sonicbox takes radio into its next 
evolutionary step to imBand — Web 
radio that makes listeners happy and sta-
tions profitable. It uses the PC as the 
nerve center to deliver killer music and 
audio from the Web," said an enthused 
Sonicbox President Niko Bolas. 

companies here providing the hardware 
to set up beefed-up "personal radio sta-
tions.") 

"'Stations' adds a layer of content to 
MP3.com through users' song recom-
mendations, and this significantly 
increases exposure for MP3.com artists 
with radio fans," said MP3.com CEO 

The Front of the Sonicbox 

Alternative Net radio stations were 
much in evidence here. 

Major player MP3.com announced that 
after it quietly launched a service called 
"Stations" in late November, allowing 
users to create their own Web-based sta-
tions, some 4,100 were launched in the 
first two weeks. 

Users get to create their "radio sta-
tions" by accessing MP3.com's 200,000 
songs. (There were a number of first-time 

Michael Robertson. 
"One artist can now be promoted on 

an unlimited number of stations as con-
sumers drive friends and families to 
MP3.com to view their Web site." For 
information, visit www.mp3.com. 

Seattle-based RealNetworks CEO Roll 
Glaser showed up to make several major 
announcements of interest to radio broad-
casters who are Netcasting. The company 
unveiled advancements to the RealSystem 
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G2, ad-insertion solutions,and a relation-
ship with DSL provider Covad. 

Real System G2 advances include a new 
RealServer 7.0, which Real said delivers 
up to 250-percent improvement in server 
capacity, improved client connections and 
reliability. The new improvements, Real 
said, are designed to ensure rigorous scala-
bility and unattended operation "to meet 
the increasing demands of high-quality 
media content over the Net." 

RealServer 7.0 includes the new 
Advertising Extension to make it easier 
to include streaming advertising on 
Netcasts. Beta versions of RealServer 7.0 
Plus are available for purchase and down-
load. (www.realnetworks.com/) 

The RealPresenterG2 was unveiled; it's 
made with Intel Internet Presentation soft-
ware. It converts Microsoft PowerPoint 
presentations into broadcasts and installs 
itself directly into the menu of 
PowerPoint97 and PowerPoint2000. A 60-
day free trial of the RealPresenterG2 beta 
is available at www.RealNetworks.com 
RealNetworks also said its Real 

Broadcast network (RBN) and big Net 

Pro-Bel, part of Chryon and a broad-
cast-equipment maker, has introduced 
what it calls a simple "plug-and-stream" 
media coder for anyone who wants to 
encode streaming media for Webcasting 
an event. The Pro-Bel Clarinet coder, the 

New products 
are blurring the 

lines between 

radio and the Net. 

company said, "will revolutionize 
streaming media encoding." 

Phillip O'Farrell of U.K.-based Pro-Bel 
said, "We recognized that audio pre-pro-
cessing is currently the key to successful 
streaming on the Net, and we've taken the 
guesswork out of configuring domestic PC 
hardware for use as an encode engine." 

Available in a number of configurations, 
the broadcast-compliant Clarinet has dual 
power supplies with internal cooling and an 
integral LCD screen for monitoring and for 

KIMA transmits streamed media to a home stereo. 

ad agency DoubleClick have teamed up 
to make it easier for broadcasters to 
provide targeted in-stream ads. It's 
offering ad services to radio stations 
that want to increase sponsorship rev-
enue on their Netcasts. RBN said it can 
now replace on-air spots with different 
streaming ads. 
Also at Streaming Media West, 

WarpRadio.com (www.warpradio.corn), 
a radio- station streaming- media 
provider, announced it had signed up 
100 traditional radio stations for its 
Net/barter service. 
The Denver-based company's 

President, Greg Liptak, said, "We're pro-
viding radio stations with an Internet 
channel to penetrate new local, regional, 
national and international markets and 
develop incremental audiences." 
WarpRadio has developed a barter 

arrangement with the radio stations 
available on its Web site. In exchange 
for continuously streaming the stations' 
programming live on the Net and pro-
viding each station with its own infor-
mational site on Warp's site, Warp gets 
two minutes of prime-time ad time each 
day. (Further info: www.warpradio.corn) 

status information, all in a 2U rack-mount-
ed frame. In addition to basic modes 
including System, Encode and PSU moni-
toring, Clarinet displays useful navigational 
information including ISP target address, 
streaming rate and status, basic DSP para-
meters and options for the type of encoder. 
(More info: www.pro-bel-clarinet.com) 

Sonic Foundry, a major convention 
presence and sponsor, showcased its 
high-end digital audio editor, the Sound 
Forge 4.5. It affords rich streaming-
media formats for both Windows and 
Real players. It contains tools for sound 
design, applications for audio produc-
tion, digital editing options and the abil-
ity to automate any process, effect or 
tool that ships with Sound Forge — or 
any other DirectX plug-in — across 
thousands of files. The company said 
this can eliminate hours of "unproduc-
tive tedium." 
The company's Vegas Pro is a new 

advanced multitrack media-editing sys-
tem. Vegas Pro offers everything, the 
company said, from complex, simultane-
ous multitrack recording and playback to 
simple punch-ins. (Info: www.sonic-
foundry.com) 
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Choosing 
The Stream: 
Web Audio 

Ken R. 

More stations than ever are 
streaming audio. What can we learn 
about it from smart station Web site 
managers? 

Before presenting some opin-
ions, hear what Norman 
Barrington, a Scotland-based Web 
designer, has to say about the 
basics of Web audio. 

"RealAudio was the first format 
to allow streaming audio and later, 
video. The drawback is that the 
sound is interrupted if the data flow 
is too slow and the buffer is emp-
ty," he said. 

Many stations 
don't have a clue 

about Web radio 

processing. 

— Dave Biondi 

"Quality was poor to begin with, 
and stereo files sounded even 
worse. Gradually, with algorithms 
improving and faster modems, 
quality has improved," said 
Barrington. 
Of Windows-standard WAV files, 

Barrington said, "Most audio files 
are too large, and long downloads 
limit the use on a Web site. 
However, the quality of WAV files 
can be excellent, as good as a 44.1 
kHz stereo CD. 

"As Web designers, we must bal-
ance our content with availability 
of the software, and now most peo-
ple have access to RealAudio." 
Many sites present short wel-

coming jingles or other brief 
effects as WAV files. 

"Microsoft noted the popularity 
of RealAudio and therefore includ-
ed the format in its Media Player. 
The audio this software produces is 
identical to RealAudio's software, 
and so it does not matter which is 
used at the receiving end. The Web 

See WEB AUDIO, page 56 

Latest Twists on Stream Schemes 
Mel Lambert 

It appears the monopoly of FCC-regu-
lated stations supplying audio on the air-
waves may be coming to an end. 

Companies are using the Internet to 
provide audio-based services that offer 
a variety of music and related materi-
als. Radio stations have been exploring 

marketing opportunities to establish 
themselves in this alternate way of 
transmitting to an increasingly Web-
conscious audience around the world. 
Due to the restricted bandwidth avail-

able for most Internet users, several 
techniques or schemes have been estab-
lished to data-compress material before 
delivering it by dial-up, cable-modem or 
DSL links. 

Real-time streaming 
Typical data rates for real-time stream-

ing audio are between 32 kilobits per sec-
ond for dial-up and 284 kbps or more for 
high-capacity digital links. 
Complementing such compression 

schemes are encoding/encryption 
schemes that enable non-compressed 
material to be purchased from elec-
tronic commerce sites offering CD-
quality audio. 

The key to the success of streaming 
audio is the trade-off between low data 
rates and sufficient replay quality. 
Consider that a mono 32 kbps audio 
file has been data compressed 22:1 
from its original 16-bit/44.1 kHz CD-
compatible content. The fact that these 
schemes can produce an acceptable-
sounding result is remarkable. 

However, most consumers listen using 
small speakers with restricted low-fre-
quency response. The end result is 
nonetheless intelligible, even with com-
plex music waveforms. 

In essence, to significantly reduce the 
number of bits, all data-compression 
techniques delete redundant informa-
tion, and then decode the data at the 
receiving end in an attempt to make 
those deletions inaudible. 
A signal is analyzed either within 

the Temporal Domain or the 
Frequency Domain. Temporal Domain 
compression encodes information in 
fewer bits than required by conven-
tional 16-bit PCM systems by coding 
level-change differences, rather that 
instantaneous levels measured every 
sampling period. 

Frequency Domain analysis uses 
bits that designate the contents of 
important "critical" bands of informa-
tion, particularly within the low-fre-

quency region. 
Finally, these coding systems make 

intelligent estimates of the material 
being masked or hidden by dominant 
tones or transients and then eliminate 
that data from the bit stream. Because 
the ear is less sensitive at mid to high 
frequencies, such frequencies are allocat-
ed fewer bits in certain coding schemes. 

All three techniques utilize 
Transform Coding, which analyzes the 
signal in the frequency domain. Bands 
in which information is masked by con-
tinuous tones or transients will be 
ignored by such systems, thereby 
enabling the compression algorithm to 
concentrate its bit allocation to the 
bands containing subjectively relevant 
information. 

liquid audio 
In addition, transform-based systems 

normally utilize a system of predefined 
waveform patterns from an established 
library of sound models, and send an 
identifier for the decoder to resynthesize 
the closest-fit library model. 
A number of companies offer propri-

etary data-compression schemes that pro-
vide different twists on the same theme. 
The emergent market leader is 

RealNetworks, which developed 
RealAudio players for Windows- and 
Mac OS-compatible systems, as well 

Real Networks 

as compression/encryption engines for 
Web site masters that provide stream-
ing audio. 

Using its own proprietary data-
encryption schemes, RealAudio pro-

TM 

vides techniques for streaming audio 
files on the Internet at mono data rates 
as low as 32 kbps, on up to 44, 64 and 
96 kbps for stereo files. 

For additional security, the firms 
various PC-based applications also 
enable files to be encoded in 
RealAudio Secure (RMX) or 
Unsecured (RMJ) file formats. Secure 
files can only be replayed on the com-
puter that encoded the file. Unsecured 
files can be transferred freely between 
different computer systems. 

Internet commerce of copyrighted 
music and related material can only be 
optimized on the secure encoded format, 
plus a replay-only password or similar 
de-encryption scheme. 

Also popular is the industry-standard 
See STREAMING, page 54 

CP 

lie 1305 Fan Ave. • Santa Cruz : CA 95060 
TEL: (831)458-0552. FAX: (831)458-0554 

  www.inovon.com • e-mail: infoOinovon.com 

• 

Webcasting? WebCaster! 
Internet Processor - $1850 

CONDITION PROGRAM AUDIO 

FOR OPTIMUM "STREAMING 

AUDIO" QUALITY 

"Broadcasting" in real-time over Internet implies 
unique technical issues. Most listeners use a 
dial-up connection with its aggressive data 
compression and coding techniques to yield 
quality that is acceptable, at best. 

Your on-air audio chain was not designed to 
address Internet processing needs. Our WebCaster 
was specifically developed to cope with the limited 
bandwidth and throughput of current 'streaming' 
audio technology. It gives the listener best possible 
audio quality without overtaxing the delivery system. 

••••• t • 
t : 

Inc•vc•nics 

; 

1NOVONICS 



Products & Services Showcase 
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CMR has a multiplexed BCD digital output which can be used 
to drive the Remote Indicator Model CMR-1. RF inputs have 
dual protection. Gas discharge tubes across the sample line 
terminations plus relay protection. 

GORMAN REDLICH MFG. CO. 
257 W. Union St. Athens, Ohio 45701 
Phone 740-593-3150 • FAX 740-592-3898 

www.gorman-redlich.com/jimg@gorman-redlich.com 

Switcher tools 
Designed by broadcast engineers for broadcasters, our audio and digital audio switchers 
offer excellent sonic quality, removable I/O connections, contact closures and serial 
remote control capabilities and flexible mounting accessories. 

SS 12•4 
Active crosspoint switching/routing with 12 stereo 
inputs and 4 stereo outputs. 

10X1 
Passive switching/routing with 10 stereo inputs and 
one stereo output or vice-versa. 

SS 8.2 
Active crosspoint switching with 8 stereo inputs, 
2 stereo plus 2 mono outputs. 

8x1 DAS 
Routes any one of eight AES/EBU digital inputs 
to split outputs. 

8X2D 
Active crosspoint switcher with 8 stereo inputs, 2 
stereo and 2 mono outputs 

6X1G 
Passive switching/routing with 6 stereo inputs and 
one stereo output, or vice-versa. 

Mal 
3X213 

Active crosspoint switcher with 3 stereo inputs and 
2 stereo outputs. 

Check out our web site for 
product information, list pricing 

and a list of distributors! 

SS 3.1 
Passive switching/routing with 3 stereo inputs and 
one stereo output or vice-versa. 

SS 2.1/BNC 
Passive switching/routing with 2 composite audio, 
video, or AES/EBU inputs to 2 composite audio, 
video, or AES/EBU outputs, or vice-versa. 

SS 2.1/TERM 
Passive switching/routing with two stereo inputs 
to one stereo output or vice-versa. 

Internet. WVIVI broadcasttools com E-mail WI broadcasttools corn Voice: 360 . 428 6099 
Fax: 360 428 . 6719 

BROADCAST 

tools • •••• 

Incredibly Flexible DTMF Control 

• • 
• 

e 

The DS-8 Programmable DTMF decoder 

Bridge the DS-8 across your audio 

source and get eight individually 

programmable relay outputs. 

Each closure is activated by its 

own code of one to four digits 

long. Each relay can be set up as 

momemtary. latching or 

interlocked with other relays! t Ise 

the DS-8 for remote audio 

switching. automated program 

recording. secured remote EAS 

control, you name it! Optional 

rack mount I pictured) is available 

A two unit R.M. is alsoavailable 

The DS-K features include. 

...Each of the etglit relays may Ix: 
Independently programmed tor 
codes and mode 

.Program it with any DTMF phone. 

.1lighquality metal enclosurecan he 
wall or table mounted I.ow Cost 

(opt ionah rack mount as ailable 
eA il connections oil SCreN terminals 

.12ciains settings ; diet a pov, er failure 

-List price is just 5299. 

Call your favorite dealer or visit 
our web site tor the latest infoand 
downloadahle tech manual,' 

CircuitWerkes 
3716 SW 311 Place 

Gainesville, Florida 32607 

(352) 335-6555 / fax 380-0230 

http://www.circuilwerkes.com 

AES3 Switching And Distribution 

Made Easy with the AES-200 

Le 

Features: 

2 Input AES3 Switcher 

2 XLR Outputs, 2 BNC Outputs 

Remote Control/Status 

Uses: 

Main/Alt. Transmitter Audio Switching 

Digital Studio Switcher 

Professional Digital Dubbing 

Broadcast Devices, Inc. 
5 Crestview Avenue 

Cortlandt Manor, NY 10567 

Tel. (914) 737-5032 Fax. (914) 736-6916 

Website: www.Broadcast-Devices.com 

bdi 

SIX MILLION 
THUNDERSTORMS HIT 

PLANET EARTH EVERY YEAR! 
IT TAKES ONLY ONE TO 

(PUT YOU OFF THE AIR! 

•rt__ CTI I el I lei/Till e 
MP 10911-URI L101111111113 

• PREVENTION SYSTEM provides 
a continuous, low-resistance 
discharge path for the static 
electric charge on tall structures. 
Dissipation points are 1/8" 

  stainless steel rods. 

This affordable and rugged system has 
proven itself in the field for over 15 years. 

cWrite or call For a /re .; brochure and design 
P.O. Boo 2548, Farmington, N.M. 87499-2548 

Toll Free Ph: 888-325-5336 • Fax: O5-326-2337 

NANOAMP SERIESTM Problem Solvers 
MIKE, LINE, SUMMING AND DISTRIBUTION AMPLFIERS 

rtion • Servo Balanced 

PdANozree Rn-

MAlkiehleP SERIES 

SUMIDO Stereo to Mono Summing Amplifier 

L200 Two Channel Line Butter 8, Isolation Amplifier 

M L200 Two Channel Microphone to Line Driver 

Free Brochure 

AUDIO 
TECHNOLOGIES 
CORPORATE!) 

or Rack Mount K 

DA103 Line Input to Three Isolated 8. Protected Balanced Une Outputs 

MDA103 Microphone XLR Input to Three Isolated XLR Balanced Outputs 

Available Upon Request 

http://www.atiguys.com 

328 W. Maple Avenue • Horsham, PA 19044 

800-959-0307 • 215-443-0330 • Fax: 215-443-0394 



February 16, 2000 
STUDIO SESSIONS 

Radio World 53 

VCR Records Multiple RA Feeds 
Read C. Burgan 

Almost every day I find another Web 
site with some great RealAudio (RA) 
files. Listening to them is another matter. 
Web congestion, server overload 
dropouts — all these make it more hassle 
than it's worth, until now. 
I discovered a nifty software utility 

that has changed my attitude about audio 
on the Web and the way I listen to RA. It 

is produced by Streambox Inc. and called 
VCR or "x-file get." 

Streambox VCR allows downloading 
RA files from its resident Web site right 
onto the computer's hard drive. The 
company has had some recent 
headaches (see sidebar), but the utility 
works quite well. 

You would want to do this for several 
reasons. The first is reliability. 
How many times have you listened to 

a radio station feed in RealAudio, only to 
have Web congestion or server overload 
disrupt the stream? This is solved with 
VCR. If the stream is interrupted, it will 
reconnect and resume the download 
where it left off. 

The second reason for downloading is 
to take advantage of the maximum stream-
ing rate offered by the host Web site. 

If limited by a 28.8 modem or a bad 
telephone line, it can still be played flaw-

Court Fight 
Streambox found itself in the middle of a court fight 

thanks to the popularity of its products. 
On Dec. 23, 1999, a federal court in Seattle issued a 

restraining order against Streambox Inc., requiring it to 
"halt the development, production and sale of various com-
pany products, pending a full hearing on Jan. 7." 

Subsequently, the court issued a ruling that had both 
sides claiming victory. 

Restraining order 
The restraining order, issued by a U.S. district court, was 

in response to an action filed by RealNetworks, which 
alleged that the Streambox Ripper, Ferret and VCR caused 
irreparable harm to RealNetworks. 

Ripper is a software utility that enables the user to con-
vert CD audio, RealAudio and Windows Media Audio to 
MPEG-3, WAV or Windows Media Audio files. 

Ferret is a media search application that enables the 
user to search for video, audio, live and archived media 
on the Web. 

According to the CEO of Streambox, Robert Hildeman, 
"The main complaint is that our Streambox Ripper product 
allows content owners to control file format, not 
RealNetworks. We believe that the larger picture of Real's 
whole tactic is about preventing migration of digital media 
files from RealMedia to other platforms, such as 
Microsoft's Windows Media. We think that's unfair to both 
consumers and content providers." 

RealNetworks alleged in the action that Streambox had 
violated the Digital Millennium Copyright Act and copy-
right infringement. 
On Jan. 18, the court issued a ruling that appears to let 

Streambox sell Ripper. But a preliminary injunction pro-
hibits Streambox from marketing VCR and Ferret. Alex 
Telisine, chief technology officer of Streambox, said, "We 
plan to work with Real to open 'Copy Switch' and make 
VCR completely legal." 

Rebuttal 
However, Bill Way, associate general counsel for 

RealNetworks, is skeptical. 
He said, "Assuming that they were somebody who had 

not demonstrated themselves to be a pirate, I don't know it 
we would look at them as someone who we would want to 
partner with anyway. 

"We contacted them and asked them to stop and they 
just blew us off completely, and told us that they were 
going to do whatever they wanted to do," he said. 

"So, we've had to go and spend and awful lot of money 
and an awful lot of time and effort to get a court to actually 
order them to stop. We're not really of a mood to suddenly 
start working with them," said Way. 

"Copy Switch" allows RealAudio content providers to 
turn off the record function. Currently most RealAudio 
providers disable the record function, so this could have the 
effect of rendering VCR incapable of downloading the 
majority of RealAudio content on the Web. The future of 
Ferret is uncertain. 

Because the ruling was a preliminary injunction, expect 
to hear more on these issues. 

Streambox argues that VCR is important to content own-
ers as it allows the owners to extend their brand and manage 
their digital distribution. Streambox has digital rights man-
agement built in. 
The Ripper program will continue to be available for 

$34.95. 

— Read Burgan 

Intelligent Ra 

Anyone can take a device and shove it in a rack. It takes something special to make 
the product more intelligent in the process. Something special has arrived... 

ter 

modem • parallel printer port • battery backup • surge supression 

The RAK-1 Intelligent Rack Adapter provides data communications and 
printing capabilities, a battery backed power supply, telephone line surge 
supression and front panel indicators. It's all combined in a sleek new alumi-
num rack-mountable chassis for one low price. And perhaps best of all, it 
protects your investment by using the RFC-1/B system that you already have! 

The ultimate upgrade for the RFC-1/I3! 

41130) Sine Systems 
615 • 228 • 5500 (vox) 
015 • 227 • 2307 (fax) 

615 • 227 • 2393 (f.o.d) 
www.sinesystems.com 

lessly at the maximum rate off the hard 
drive. Even those with higher speed 
hookups find that Web congestion inter-
rupts the flow or reduces the useable 
streaming rate. 
The third reason to use this utility is 

that it can download more than 10 streams 
simultaneously. It's like having 10 or more 
recorders all recording at the same time. 
I downloaded 10 RA files, each an 

average of 25 minutes with a 16 kbps 
streaming rate, at an average transfer rate 
of 50 kbps each. In less than 10 minutes, 
I had 10 programs downloaded. 

Until this utility came along, I record-
ed each program in real time to a cassette 
deck. That took five hours, if congestion 
didn't disrupt the stream. 

If I want to keep the programs, I can 
archive it in the original RA format, 
avoiding the kind of losses that occur 
when encoding and decoding audio to 
cassette. 

It is a reduction in archival storage 
space. One month's worth of programs 
takes up about 80 MB. That is 27 pro-
grams. At that rate, I can archive about 
189 programs on one CD in the same 
space that would require around 90 C-
60 cassettes. 

The program is used by opening the 
SI VCR program, finding a Web site 
with RA, click on the RA link and drag 
it from your browser to the VCR soft-
ware window. 
VCR performs the transfer automati-

cally, displays the size of the original file 
and the amount transferred, and indicates 
when it is complete. The software can 
even be set to do the download at a pre-
determined time — overnight, for exam-
ple, when you are sleeping and not using 
the computer for anything else. 
I have successfully downloaded files 

from Minnesota Public Radio, Focus on 
the Family and NPR. The Minnesota site 
archives "Prairie Home Companion" in 
individual segments. I downloaded the 
two-hour program with VCR in less 
time than if I had streamed each seg-
ment simultaneously. 

In some cases, the transfer speed is 
See VCR, page 54 

Telephone Line 
dd 

cedto, 
• • • 

Telephone amtch — MODEL PBX' 

4simminimisme 

7 DIAL-UP DEVICES CAN SHARE ONE CENTRAL-OFFICE LINE 

or" 

Inovonics' PBX is a cost-saving alter-
native to the multiple telephone lines 
otherwise needed for modems, 
alarms and other dial-up apparatus 
installed at remote equipment sites. 
The PBX allows as many as seven 
devices to share a single central-office 
line, for outgoing calls and with selec-
tive incoming access as well. 

The PBX finds immediate ap-
plication with the expanding use of 
unattended remote equipment: 

• Broadcast Transmitters/Translators 
• Cellular/2-Way Radio Facilities 
• Microwave Relays 
• Geophysical Monitors 
• Pumping Stations 
• Security Systems 

PBX 
$420 

lnovonics, Inc. 
1305 Fair Ave., Santa Cruz, CA 95060 USA 
TEL: 408 458-0552 • FAX: 408) 458-0554 

www.inovon.com 
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Decisions on Streaming Audio 
STREAMING, continued from page 51 

MP3 (or MPEG Layer 3) format. Stand-
alone MP3 encoder/decoder programs are 
available, plus compatible options within 
RealAudio applications making MP3 a 
widely accepted format for delivery of 
high-quality audio. 
MP3 encoders can be set to run at 32 

kbps/mono, 56, 64 and 96 kbps/stereo, in 
addition to enhanced-fidelity modes of 
112, 128, 160, 192, 224 and 256 kbps. 
MP3 offers Variable Bitrate 

Encoding, which allows the Internet 
user to select the bit rate or quality lev-
el based on the needs of each piece. 
More complex sections such as orches-
tral pieces may require more data bits 
to create a high-quality sound. Such 
demanding sections might be recorded 
at 128 kbps. 

The obvious result is a compromise 
between high-quality sound and small-
er data files or additional Internet 
bandwidth. 

Liquid Audio 
Liquid Audio, like RealNetworks, 

has spent a great deal of creative R&D 
to perfect a proprietary encoding 
scheme, based on Dolby Labs AC2 
data-reduction algorithm, rather than 
MPEG-derived techniques to provide 
secure, data-reduced transmission and 
storage options. 
Also designed for Internet com-

merce, Liquid Audio-compatible 

"Music on Demand" sites enable ven-
dors to publish files for real-time 
browsing and possible e-commerce 
purchase. Musical selections can be 
streamed live over the Internet, in 
addition to brief, high-quality audio 
clips that can download to a Liquid 
Player. 

Convenient, easy-to-use software 
allows downloading of a recordable 
version of the full song, for example, 

used to decode a variety of com-
pressed formats. These include the 
proprietary Streaming Media audio 
and video formats, as well as MP3 on 
the Internet. 

Considerable advantages 
The process is similar to 

RealNetwork and Liquid Audio, and 
includes a suite of audio/video players 
plus data-conversions and encoding 

I believe that this is the beginning of 
this debate, rather than the end. 

after a customer has purchased a copy 
on a secure credit card transaction. 
Although the "Liquid Track" can only 
be recorded onto a CD once, to reduce 
piracy and unauthorized distribution, 
users can store and replay them indefi-
nitely on a hard drive. 

Finally, the Microsoft Windows 
Media application that comes with 
most Window and Mac PCs can be 

PROFILE: David Hood 
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FriOnte radio station la the Ernmis Stations m Ind/ 

Fayonte color Shie & green 
Fayonte piece 01 equipmeni uy good ok iektronics scope! 
Hobbies leading tech manuals.Wodd War I history. and Sherlock Holmes 

Proudest moment Getting my ferst class radsoteknhone while à sophomore in high school Codee. With Sweet & tow 

FIV011tt Seaon n Lado World Woikbench, rierrdung else - I even like the ads! 
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especially news about DO! 

Here at Radio World, we strive to deliver the information that helps you, 
our readers, deliver the goods that make you the mort wanted people 

in the industry. We salute you all, and thank you for reading Radio World. 

Tell us why YOU read RadioWorld! 
Send your answers to the above questions and anything else you'd like to share to: 

hharrieimaspub.com, or fax us at 703-998-2966 aun: H.Harres. 
Include your contact information, and we'll get back to you. 

functions. Just to jack up the competi-
tive wrangling another notch, there are 
considerable commercial advantages 
at stake. 

Microsoft recently publicized claims 
that its Windows Media player provides 
better audio playback quality on a wide 
cross section of data links, when com-
pared to MP3 encode/decode schemes. 
I believe this is the beginning of this 

debate, rather than the end. 

Mel Lambert has been involved with 
the production and broadcast industries 
on both sides of the Atlantic for several 
decades. 

Interest in 
Online Music 
Purchases 
According to a recent 

PricewaterhouseCoopers Consumer 
Technology Survey, Internet access 
in the United States at home 
increased to 43 percent during 
1999, up by nearly 60 percent. It 
nearly doubled in the United 
Kingdom to 24 percent. 

U.S. consumers spend almost 
twice as much time on the Internet 
as Europeans — an average of 5.3 
hours a week in the United States, 
compared to an average of 2.4 
hours in Europe. 
The survey concludes that this 

growing number of consumers with 
home access are communicating 
over e-mail, and MP3 and similar 
technologies have made their pres-
ence felt. 

Twenty-five percent of Web 
surfers polled in both U.S. and 
Europe said they download music 
from the Internet. Approximately 
60 percent of the Internet users 
polled said downloading music has 
exposed them to new artists and 
music, which prompted the user to 
go buy a CD or tape. 

Meanwhile, half say that down-
loading music has saved them from 
making a purchase. 

— Mel Lambert 

Archiving RealAudio 
VCR, continued from page 53 

faster than if you were listening to 
the clip in real time. In other cases, it 
remains at the same rate as real time. 

In all fairness, the VCR does not work 
with every Web site. It is designed to 
work with RA clips. Even then, I could 
not download the RA old-time radio 
clips on the Radio Spirits Web site. 
I tried it on live RA feeds, even 

though the software is not designed to 
accommodate those. I had no success in 
downloading live feeds from Yahoo's 
broadcast.com but I was able to down-
load Minnesota PR's live mono feed. 
The stereo feed downloaded, but was 
unusable due to congestion. The soft-
ware cannot go back and pick up what 
it missed from a live broadcast. 

The performance of VCR depends 
on the circumstances, including the 
server, the host server for the RA clips 
and Web congestion. 

The most amazing part is the cost for 
SI VCR. It is shareware and can be pur-
chased from the Web site. A working 
demo can be downloaded for free so you 
can try it for yourself. The product may be 
free in the future, if advertising supports it. 

There is a downside to VCR in that 
it will not work if the Streambox Web 
site is down. On several occasions, 
the site was down for several days, so 
the software was not functional dur-
ing that period. The company did not 

answered our inquiries. 
I am using the new Beta 1.0 version, 

but I have also used the current version 
and performance is similar. 

Now, if someone would develop a 
CD player that plays Real Audio and 
MPEG-3 files off a disk in the native 
format, I will be one happy camper. 

u. . 
Read Burgan is a writer and former 

public radio station manager He can be 
reached at (906)296-0652 or via e-mail at 
rgbebresnanlink.net 

Product Capsule: 
Streambox VCR 

4. Thumbs Up 
Law. I Easy to use 
= / Handles multiple, simultane-

ous downloads 

/ Restarts and resumes 

download, if interrupted 

= Thumbs Down 
4p, Requires Streambox.com 

to use 

For more information 

visit the Web site at 

www.streambox.com 
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Telos Products for Web 

Telos and Cutting Edge offer several 
tools for Webcasters. 
The digital Omnia.net Internet 

Audio Processor is a DSP-based audio 
processor from Omnia. It uses process-
ing algorithms developed to provide 
spectral balance and loudness control 
for Webcasts. 

Omnia.net compensates audio for 
the reduced bit rates used in stream-
ing formats, and for conditions typi-
cally found in desktop multimedia 
listening environments. The interface 
includes presets for novice users and 
an expert mode for precise control of 

dynamics. 
Telos also offers the Audioactive 

Streaming Decoder, a stand-alone 
Internet audio receiver/player that 
supports stereo broadcast-quality 
audio over LANs, intranets and 
broadband connections. It is suited 
for professional point-to-point or 
point-to-multipoint live audio trans-
missions, audio backhaul, audio 
I database browsing and remote moni-
toring over IP networks. 

Instant playback of MPEG Layer 2 

and 3 files and live streams is facilitat-
ed using the built-in 10base-T Ethernet 
port. The decoder also has a 24-bit 
D/A converter, balanced or unbalanced 
audio outputs. 
The Audioactive MPEG Realtime 

Encoder is a standalone hardware plat-

Telos Omnia.net 

form for real-time encoding of audio 
signals for Net streaming. 

Sold as a complete streaming 
solution, the encoder can be used for 
Web streaming with both Microsoft 
Media ( included) and RealAudio 
servers or both simultaneously. It 
can also stream directly using MP3 
multicast, and can connect to an 
intranet for live streaming using IP 
Multicast where no Web servers are 
required. 

Applications include audio back-
haul, satellite back-up, point-to-multi-
point audio distribution and audio log-
ging/archiving. 

Audioactive MP3 Production 
Studio is software for encoding MP3. 
Production Studio is designed for 
optimal audio encoding, supporting 
bit rates from 8 kbps to 256 kbps 
using Fraunhofer compression 
codecs. 

It also will convert PCM files to 
compressed WAV and Microsoft ASF 
formats. The Production Studio Pro 
upgrade includes unlimited batch 
capability and encoding options for 
broadcast-quality audio. 

For more information, call the 
company in Ohio at (216) 241-7725 or 
visit the Web site at 
www.telos-systems.com 

Inovonics on 
The Web 

Inovonics has developed the 
WebCaster, an Internet broadcasting 
audio processing system to optimize 
monaural Internet audio transmis-

sions assuming a top-end cutoff of 
about 5 kHz. 

It operates in the analog domain 
and does not include the A/D conver-
sion and streaming audio coding 
functions. 

The WebCaster has a slow, gain-
riding AGC stage, followed by a 
three-band compressor. 

It then feeds a peak controller and 
sharp low-pass filter, ensuring that 
program peaks and out-of-band ener-
gy will not overload subsequent ana-

log-to-digital conversion. 
For more information call 

Inovonics in California at (800) 733-
0552, or download the WebCaster 
data sheet from the Web site at 
www.inovon.com 

BE Launches New 
Streaming Device 

Broadcast Electronics promises 
that its new eStream will deliver on-
air quality over the Net. 
The eStream is a streaming audio 

hardware/software processing solu-
tion that enables radio stations, 
media producers and corporate Web 
masters to convert analog content 
into the digital medium without sac-
rificing sound quality or taxing CPU 
power, according to the company. 

eStream allows users to stream sev-
eral media servers at one time, and 
enables producers to do live Webcasts 
with the quality sound that stations 
provide to their terrestrial signals. The 

product offers customers an audio pro-
cessing card that is powerful enough to 
carry the workload of analog-to-digital 
conversion, and includes audio plug-ins 
from Waves Ltd. 

The plug-ins allow content produc-
ers to customize and prepare sound for 
streaming media across the Net. 

"eSteam allows streaming media 
producers to leverage their existing 
infrastructure with our advanced 
hardware and software solution," 
said Mark Jamieson, Broadcast 
Electronic's vice president of sales 
and marketing. 

For more information, contact the 
company in Illinois at (217) 224-
9600 or check out the Web site 
www.bdcast.corn 

Orban Assists 
Webcasters 

The Orban Optimod 6200 audio 
processor is aimed at traditional 
broadcasters adding Internet stream-
ing audio to their services as well as 
non-traditional Webcasters of Net-
only programming. 

The 6200 offers three processing 
structures: protect, two-band and 

five-band. Features include four-
band EQ, compressor and a look-
ahead peak limiter. The two- and 
five-band modes also include auto-
matic gain control. 

Jake Solomon, creative special ops 

and A/V engineer for RealNetworks, 
said, "The 6200 is a triple threat of 
solutions to longstanding Web audio 
problems. First, it eliminates cheap 
sound cards' line- in AID converters. 
Using the digital output to go to the 
encoding machine means less noise 
in, fewer artifacts out. Secondly, the 
6200 has a ' set and forget' optimized 
signal to take care of gain problems. 
Thirdly, the 6200's multi- band 

dynamics make Web audio sound the 
best it can." 

For information on the Optimod 
6200, call Orban in California at 
(510) 351-3500 or visit the Web site 
at www.orban.com 
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FM MODMINDER  
TURN-KEY PROCESSING 
FOR THE NEW RADIO 

PROBLEM: How to get the competitive edge and maintain your format's quality sound in an 
ever-consolidating radio market. 

SOLUTION: FM Modminder from Modulation Sciences,The Processing Authority 

Radio consolidation doesn't have to add confusion 
when it comes time to equip those new or 
revamped studios.The FM ModMinder from MSI 
gives you just the edge you need. It's truly a revo-
lution in modulation monitoring, not only allowing 
your station reach its full power but maintaining 
your superior sound quality at the same time. 

ModMinder ignores brief peaks to give you every 
bit of modulation your station can legally use. It 
draws out your format's dynamics, whether the 
sound is jazz, country, soft rock or anything in-
between. 

FM ModMinder features Modulation Sciences' 
quality design, meticulous engineering and just the 
right approach to meet the challenges of the real 
world of radio. It's simple to set-up and easy to 
operate. And you needn't worry that it's a budget 
breaker when your group is set for multiple buys. 

Modminder means one more tool for success in 
the new radio and one less headache in a frantic 
industry where things change overnight. 

At a time when the newest mega-deal is just 
around the corner, you can rely on Modulation 
Sciences to pull your stations' processing together. 

modulation 

mcierwme 

Inc. CALL 
NOW for 
information 

about FM 

ModMinder, 
SterroMaxx, 

the CP-803 Compostite 
Processor or any of our 
rock-solid radio hoe. 

I 2A Worlds Fair Drive 

Somersec, NJ 08873 

Voice (732) 302-3090 

(800) 826-2603 

Fax (732) 302-

0206 
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Different Streams, Different Sound 
WEB AUDIO, continued from page 51 

designer has no control over what the 
Internet listener uses." 

Barrington said, "Media Player can 
start playing a WAV file before the 
complete download is done; however, 
it's common for the buffer to empty, 
interrupting the audio and requiring 
the user to ' wind back.— 

Barrington acknowledged the grow-
ing importance of the MP3 format. 

"I would use it in preference to both 
WAV and RealAudio since it offers the 
best compression/quality ratio of all 
formats and will probably become the 
audio standard for the Internet." 
Dave Biondi, president of 

Bnetradio.com 
hybrid system. 

in Houston, uses a 

Robert Abbett 

"We have a lelos Systems real-time 
MP3 encoder server which you can hear 

Arrakis 
Studio Furniture 
systems are #1 

with over 1,000 sold! 
The Master 

Control 
Studio, shown 
right. is one of 
seven Arrakis 

studios in 
Sony's 

Manhattan 
network 

origination 
center for SW 

Networks. 

Arrakis furniture is Om 

• Off the shelf -or- Custom 

• Easy to design & assemble 

• Very fast delivery !!! 

call today to find out why Arrakis 
studio furniture is the choice of 
broadcasters worldwide... 

from Moscow, to Tokyo, 
to Manhattan... 

(970) 224-2248 

1995 Arrakis Systems inc. 2619 Midpoint Drive, Fort Collins, CO. 80525 

if you have the Winamp player,- he said. 
"We have two streams, one at 32 kbps 
and one at 48 kbps, and we're stereo 
with both. It's my feeling that anything 
below 32 kbps should be mono, because 
if you try to run it in stereo you get dif-
ferent artifacts on each channel, which 
ruin the spatial presence." 
Of course a user needs an ISDN or 

better line to receive the 48 kbps 
streaming audio, but Biondi claims to 
have more people using the higher rate. 

"They have access to a T1 or other 
high-speed access. We average about 
200 people at all times, and within 
three hours, we have over 1,750 
streams going at once on the higher 
kilobaud rate." 

At Internet Radio Hawaii, 
RealAudio was chosen because in 
1995 it was the only viable streaming 
program. Programmer and engineer 
Robert Abbett, who goes by the name 
Rabbett, was a beta tester then. 
"The original specs didn't work 

well for music, but I got it to work on 
my Macintosh and we were written up 
in publications all over the world," 
Rabbett said. 

Paul Marszalek 

"Now there's a program called 
Virtual PC by Connectix, which allows 
us to run Windows 98 on a Macintosh. 
"When it comes to audio quality. 

RealAudio is number one, QuickTime 
Apple's streaming technology is num-
ber two and Windows Media Player is 
number three." 
John Cooper, Web master at 

WWOZ(FM), also uses RealAudio 
because it is the preferred software of 
Broadcast.com, which carries WWOZ. 
"My preference would be for our 

listeners to have as many choices as 
possible," Cooper said. "We have 
many listeners around the world lis-
tening to our authentic New Orleans 
jazz programming, including people 
using Unix and Linux." 

Quality 
KFOG(FM) uses both Windows 

Media Player and RealAudio on its 
Web site. Paul Marszalek, operations 
manager, prefers the Windows system 
because of the sound quality, fle said, 
"We did a side- by- side comparison 
between Windows Media Player and 
the free downloadable version of 
RealAudio, and Windows wins it." 
KFOG is a San Francisco radio sta-

tion. Marszalek is concerned that the 

John Cooper 

air signal be accessible on the Web. 
"There will probably be three or 

four players that will battle it out. It's 
not unlike VHS and Betamax. With 
Windows Media Player. people have to 
'buy up' to the second level and peo-
ple like the free players best. 

"Unless there is an extensive leap in 
technology, people won't have more than 
one or two players on their desktop." 

Marszalek feels the technology isn't 
of interest to most listeners who want 
the player to be transparent. 
He said, "We're just a content 

provider, so well let the technology 
folks fight it out, but as we expand we 
will go with the top formats." 
As to the relative costs of the three 

main streaming schemes, Rabbett of 
Internet Radio Hawaii said, 
"RealAudio is the most expensive, 
QuickTime is second and Windows 
Media Player is the least expensive. 
"My audio services are provided on 

a donation basis because a university 
in Japan was able to find a sponsor. A 
basic 60- stream server might cost 
between $5,000 to $6,000 a month for 
on-demand streaming." 
To EQ or not to EQ, that is the 

question. 
Dave Biondi of Bnetradio said, "So 

many radio stations don't have a clue 
about processing. The stations think it 
can just run the air signal into a com-
puter. 

"lelos makes the Omnia.net, which 
has different frequency curves and 
rolloffs. Another manufacturer is 
Orban, which has the Optimod 6200. 

"On the Internet, the station is not 
in a loudness war, so you don't want 
the dynamic range to be overly 
squished. It's fatiguing to listen to." 

Inovonics is another manufacturer 
of an audio processor for the Web, 
with its new Webcaster product. 

Rabbett has a different opinion. He 
said. "Compact discs do not need 
assistance. All you need to do is watch 
your levels and know what you're 
doing." 

At KFOG, Paul Marszalek feels that 
the audio should be tweaked for the 
Web, just as it's differently tuned up 
for FM and AM broadcasts. 

At WWOZ, John Cooper just runs 
the air signal straight into a computer. 
"We may get into additional EQ and 
processing within the next year but we 
don't do it right now." 

For information on Web sites to 
learn more about streaming audio and 
to read Web comments from the 
experts, check out www.rwonline.com 

Ken R. is president of Ken R. Inc., 
an ID jingle production firm located in 
Toledo. He is a frequent contributor to 
Radio World. 
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This Little Buddy Is a Keeper 
by Edwin Bukont 
Chief Engineer 
WWZZ(Fkli/VVVVVZ(FM)/WXTR(ANI) 

WASkINGTON Every engineer and 
technician acquires a stable of tools and 
test gear aver the years. Many items do 
one or two jobs and have lots of other 
functions you never use. 

Test gear is a necessity, but it is often 
difficult to allocate precious dollars or 
space in the toolbox for a myriad of test 
devices. Far too many pieces of test gear 
lack basics, such as proper connectors or 
the ability to sample something in a real-
world setting, to justify spending the 
money to do a job that will require addi-
tional tools in order to obtain the infor-
mation wanted. 

A bit of hope 
Then there is the Audio Bit Buddy, the 

Ward Beck ABB-1, distributed by 
Harris. 
I have been using one for 

nearly a year at WWZZ and I 
am not sure how we got along 
without it, which proves to me 
why we bought it in the first 
place. 

The Bit Buddy is a battery-
powered analog or digital moni-
toring device that fits nicely in 
your hand, though it is a little 
larger than palm-sized. The unit 
accepts either an AES/EBU signal via a 
female XLR or stereo analog signals via 
a pair of quarter-inch TRS jacks. 

At first I frowned on the unit for not 
having XLRs for the analog signal. I 
grumbled as I made up adapters to go 
from quarter-inch to XLR — until we 
had a problem with our traffic line and 
Bit Buddy came to the rescue. 
The quarter-inch connector accepts a 

patch cord quite nicely and because it 
does, you can plug a patch cord from the 
Bit Buddy to your patch bay in a panic 
without having to hunt for adaptors. 

During our Y2K preparations, we con-
stantly turned to the Bit Buddy as our pri-
mary piece of test gear to verify that 
switching systems were working proper-
ly. I don't think we would have finished 
if we had to lug around the more tradi-
tional test gear. 

For only a few hundred bucks, the Bit 
Buddy is built with features and rugged 
quality you would expect to see in units 
costing 10 times as much. On the front 
panel is a set of multi-segment LED bar-
graph meters, which display audio levels 
from -50 dBu to +6 dBu. Using the NAB 
Test CD, we checked the Bit Buddy's 
meters against other venerable pieces of 
gear aad found the meters to be very 
accurate. 
The LEDs are quite bright, which 

makes this box ideal for adjusting levels 
on devices hidden in racks or with rear-

mounted pots. I can drop two patch cords 
from the rear through a space in the rack 
and run them to where I need to adjust 
something. 

This makes changes easier than having 
someone stand in front of the rack calling 
out "just a little bit more" over and over 
as they read the meters on the other 
"portable" equipment. 
I especially like the Bit Buddy for 

field service where stereo monitoring is 
needed but where space is a commodity. 

Good in tight situations 
We have also found the unit is a must 

for any shop that services professional 
PC audio cards. Again, you can walk to 
.back of the server rack and in a mat-
effof moments see what is leaving the 
card without going nuts. 

Next to the meters in the center of the 
unit are a multisegment indicator and a 
switch that allow the user to display 
either "Status" or "Error" conditions by 
flicking the switch. This is for decipher-
ing what is wrong with your AES stream. 
There are indications for all major clock 
rates and the parameters of consumer and 
pro-grade devices. 

To the right of the status display is an 
on/off power switch that can also select 
either analog or digital mode. 
Unfortunately, too often I find the unit 
with a dead battery or no signal shown 
because the convenient switch with the 

Ed Bukont uses the Bit Buddy to 
check levels as he adjusts a DA in 

the VAX/ZZ tech center. 

long handle has hit against something 
and been turned on at the wrong time or 
for the wrong signal. This is my only 
complaint with the device. 
My suggestion for the next version, 

make the switch flush or recessed, please. 
Above the power switch is a bright 

low-battery indicator and a volume knob 
for the quarter-inch TRS headphone jack 
and it is loud. 

Keep one of these babies around and if 
you loose your D-to-A converter, you can 
use the Bit Buddy to go down from digi-
tal to analog in a heartbeat, provided you 
have a way of getting from the head-
phone jack to your other devices. 

The rear panel contains the connectors 
for input and power (via wall-wart). A 
switch allows the AES input to be either 
terminating or bridging. I have found the 
connectors to be of excellent quality and 
have not yet had a nuisance unplugging 
of audio or power. The unit does have a 
rechargeable battery that seems to last a 
reasonable amount of time. 

Get 'em while they're hot 
1 am quite fond of my little Buddy and 

recommend this as a "must-have on the 
shelf' sort of device for every audio 
shop, especially as radio begins the 
migration to digital systems. 

This is the only truly portable stereo 
device that can look at digital and analog 
audio signals on a moment's notice with-
out a lot of preparation or effort. Harris 
has developed a companion signal gener-
ator for the Audio Bit Buddy called the 
Audio Bit Spitter (ABS-1). 
Ed Bukont has more than 20 years of 

experience with audio design, sound rein-
forcement and broadcast engineering and 
as a contractor and staff engineer for 
individual facilities and networks. 

For more information contact Harris 
Corp. in Ohio at (800) 622-0022, fax 
(513) 701-5318 or visit the Web site at 
www.harris.com/communications 

TECH UPDATE' 

Audio Preciiion Releases 
.APWIN 2.0 

Audio Precision's newest software 
for operating its audio analyzers is 
APWIN 2.0. 

This is a test-and-measurement soft-
ware package operating on Windows 
95/98/NT and designed for its System 
Two Cascade, System Two and System 
One products. 

The software adds enhancements for 
all products including new time/fre-
quency domain switching and a new 
Quick Launch toolbar for simple and 

immediate startup of tests or procedures. 
APWIN 2.0 Cascade support 

includes many improvements and 
requested features, as well as support 
for the 96 k and 192 k digital audio 
sampling rates for Dual Domain and 
Digital-Only Cascade versions. APWIN 
2.0 for Cascade also includes a 
Harmonic Analyzer capable of simulta-
neous individual and group harmonic 
distortion measurements. 
APWIN 2.0 is available as an 

APWIN upgrade. 
For more information contact Audio 

Precision in Oregon at (503) 627-0832, 
fax (503) 641-8906 or visit the Web site 
at www.audiopreeision.com 
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USER REPORT 

Sine Has Things Under Control 
by Mark Persons 
Owner 
M.W. Persons and Associates 

BRAINERD, Minn. The Sine 
Systems dial-up remote control has been 
my favorite since the first one I laid 
hands on in 1989. It is straightforward 
with no outward frills and is priced right. 

This, I believe, has been the success 
formula for the product in its 10-plus 
years of existence. 
I find Sine Systems remote controls 

mostly at small- and medium-market sta-
tions. They fit in well because they are 
easy to install and use. The only thing 

Sine's Intelligent Rack Adapter 

that prevents Sine from going to the big 
markets is remote access via computer. 

Yes, you can get readings and do com-
mands via computer with the hardware 

Crown was there... 
where were you? 

Five Crown Broadcast 
FM30 Transmitters were the 

backbone of the nearcast 

network at the biggest sporting 

event on the planet. 

• 
IMO 

fidei.41 

the low p 
Crown transmitters are the standard for many 

LPFM and FM nearcast applications throughout 

the world with power levels and flexibility to 

meet any broadcast requirements. Crown 

Broadcast transmitters are designed and 

engineered to the same reliable performance 

standards known worldwide as the hallmarks of 

all Crown products. 

Enjoy on-air confidence with compact transmitter 

designs that integrate audio processing, stereo 

generation and RF amplification. Choose from 

custom configurations for innovative solutions to 

Crown International Inc • 1718 W Mishawaka Road 

meet any broadcast needs. And, be confident in 

your choice, with service from some of the finest 

talent in the industry. 

Call us, visit our web site, or send us e-mail for 

more information about the versatile transmitters 

from Crown Broadcast. Phone: 800-294-8050; Fax: 

219-294-8222 Email: broadcast@crownintl.com 

www.crownbroadcast.com 

crown 
broa dc a st 

• Elkhart India • 800-294-8050 • www.crownbroadcast.com 

that Sine has, but what is needed is a 
Windows software package. Sine is work-
ing on designing a Windows interface. 

Finding the signs 
Sine is great for AM stations that 

switch pattern or power at sunrise and 
sunset. The RFC-1/B controller has a 
built-in clock and can be programmed 
easily to do the switching at any time of 
the day or night. 

Better yet, it does the switching with 
an "action sequence." Up to eight events 
can be programmed in an action 
sequence. 

For example, a user can turn on day 
transmitter filaments, wait 40 seconds, 
turn off night transmitter high voltage, 
switch phasor to day pattern, turn on day 
transmitter high voltage, wait 20 seconds, 
turn off night transmitter filaments. 
No special adapters are required for 

stations with antenna monitors. The Sine 
RFC- 1/B remote control can be pro-
grammed to close a relay contact on a 
metering channel whenever that channel 
is dialed. That closure will select a tower 
on the antenna monitor. 

Mark Persons 

For stations with two directional pat-
terns, I build a small board with diodes to 
take the closure and select pattern and the 
tower to be monitored and then relay it to 
that channel. 
The Sine uses metering and control 

connectors that do not require soldering. 
Each connector is a plastic block with 
screw terminals and they are connected 
one channel at a time. Those connector 
blocks can be removed or moved from 
channel to channel in seconds when 
needed. I have used this successfully to 
disable specific commands on a short-
term basis. 
A good example of this is when the 

transmitter has a problem, I have put it in 
the low-power mode and I don't want 
operators to try to put the transmitter in 
the high-power mode. I pull off one con-
nector. Operators have the ability to turn 
the transmitter on and off, but cannot put 
it in the high-power mode until I have 
made repairs and reconnected the high-
power control circuit. 

The Sine RFC-1/B remote control has 
a good analog-to-digital converter for 
sampling DC metering voltages. 

First, it is not referenced to ground so 
it can read voltage above ground. even 
negative voltages. Second, it has high 
resolution so the accuracy is higher than 
competitor units when reading small DC 
samples. This becomes important when 
metering fractional volt forward and 
reflected power samples on older FM 
transmitters. 

See SINE, page 59 
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SINE, continued from page 58 

Sine remote controls are easy to 
program. If I want to change volts to 
kilovolts on a metering channel, I 
change just two numbers in the pro-

designing and building equipment for the 
broadcast industry. 

Sine makes the TTT-1 Time-Temp 
Thing to announce time and or tempera-
ture on demand by automation systems. 

Control Products From Sine 

gramming. I do not hear the long 
string of programming information, 
which is not changing. 
The Sine can be programmed to call 

an operator after power is restored fol-
lowing a power outage. Even the clock 
speed can be adjusted with simple soft-
ware programming. I look at the Sine 
programming as "open" in the sense that 
anyone can create how he or she wants 
the remote control to act. 

All good things ... 
Although best known for its remote 

controls, Sine Systems is a creative com-
pany with a no-nonsense approach to 

It also makes the MBC-1 Message 
Board Controller to display alarms in a 
studio and the DAM Dial-Up Audio 
Interface to make remote broadcasts 
possible when no one is at a radio sta-
tion to put the broadcast on the air. 

Mark Persons is certified by the 
Society of Broadcast Engineers as a pro-
fessional broadcast engineer with more 
than 25 years experience. Visit his Web 
site at www.mwpersons.com 

For information contact Sine Systems 
in Tennessee at (615) 228-3500, fax (615) 
227-2367 or visit the Web site 
www.sinesys.com 

Dayton Industrial 
AFC3 Monitor 

Dayton Industrial Corp. has rolled out a line of receivers for professional or 
EAS monitoring. The receivers are available as stand-alone or as a 1-3/4-inch 
rack-mounted unit (AFC3), which contains three receivers. 

The AFC3 contains a small speaker and a headset output with volume control. 
Also mounted on the front panel are an audio selector switch and LED indicators 
that indicate carrier and modulation activity for each receiver. 
The front panel includes an alert indicator and test/reset switch for receivers 

that use alert tone detectors, such as weather and public service monitors. 
The AFC3 rear panel contains line, speaker and carrier detect relay outputs for 

the receivers. Power input is derived from a 12V source, making the AFC3 suit-
able for use with remote or emergency power sources. 

For more information contact Dayton Industrial Corp. in Florida at (941) 351-
4454, fax (941) 351-6081 or visit the Web site at www.daytonindustrial.com 

TECH UPDATES 

CIEl% IMP Protects Tkansmitters 

QEI offers mobile and transportable 
RF transmission systems that include, 
as an option, an intelligent monitoring 
and control system. 
QEI developed this system for 

industrial, scientific and medical appli-
cations of its transmission products. 
The company adapted the system for 
broadcast transmission applications and 
called it IMP, for intelligent monitoring 
and protection. 
The IMP monitoring and control 

system is capable of making high-
speed calculations on multiple RF out-
put port loads and then addressing 
these changes by matching the output 
tuning to the changing condition. 

QEI recently applied this technology to 
replace a monitor system for an eight-sta-
tion combiner and antenna in St. Louis, 
Mo. With more than 2 million watts of 
peak input power into the antenna, speed 
and accuracy of control are paramount. 

The system design specification calls 
for continuous monitoring of each sta-
tion's forward power and calculated 

VSWR. Furthermore, the system main-
tains and watches over antenna forward 
power, antenna VSWR, patch panel 
interlock status and nitrogen flow rate. 

It must accomplish this in real time 
using a graphical interface to depict the 
status of the event visually, send appropri-
ate alarms and take the corrective action. 

Additionally, the monitor and con-
trol system concurrently logs data for 
each station, combiner and antenna 
during a critical change in status. The 
system also applies priorities to algo-
rithms for controlling the transmitter 
modes of operation in the event of 
combiner or antenna component failure 
Many control and monitoring 

sequences are possible because software 
for the system is adapted for each instal-
lation. Developing a monitoring system 
through analysis of combiner and anten-
na failure modes will not only provide 
early warning of component failures but 
also will limit damage and downtime. 

For more information contact QE! in 
New Jersey at (800) 334-9154, fax 
(856) 629-1751 or visit the Web site at 
www.qei-broadcast.com 

AEA%  Complex Impedance Analyzer 

The CIA-HF Complex Impedance Analyzer is AEA's lat-
est in its wireless communication test instrument line. 

The CIA-HF is housed in a portable, battery-operated, cus-
tom plastic package with graphical LCD screen. The unit com-
bines a sweep frequency generator, impedance bridge and liq-
uid crystal graphical display in a rugged and compact package. 

For field use, internal AA alkaline can power the unit or 
NICAD batteries (not provided), or an optional wall charger 
can be used for laboratory operation and NICAD charging. A 
soft case is available for unit storage or hands-free operation 
using the swivel hook or neck strap. 

The CIA-HF Analyzer primarily was designed to assist technicians in design-
ing, tuning and troubleshooting RF communications antennas, baluns, tuned feed-
lines, filters and duplexers. In the RF design laboratory, the CIA-HF also functions 
as a vector impedance analyzer. 

Additional features include a direct reading capacitance meter, inductance 
meter, Q meter, graphical grid-dipper and stable single or sweep frequency signal 
generator. The insertion loss of a filter or cable can be determined using the Return 
Loss readout at any frequency in the unit's 400 kHz to 54 MHz range. 

For more information contact AEA in California at (800) 258-7805, fax (760) 
598-4898 or visit the Web site at www.aea-wireless.com 

MANUFACTURER 
OF RF COAXIAL LOAD RESISTORS. 

DUMMY LOADS FROM 1 KW TO 1500KVV. 
AVAILABLE IN AIR. WATER OR SELF 
CONTAINED HEAT EXCHANGERS. 

HIGH POWER NON-REACTIVE CERMET 
RESISTORS FROM 1 OHM TO 20 MEGOHMS. 

P.O.Box 249 • Yellville. Arkansas 72687 870-449-4093 • Fax: 870-449-6000 

E - mail: altronic@mtnhome.com Web Site:http: www.altronic.com 



Products Si Services Showcase 

S.C.M.S., Inc. 
Charlotte, N.C. 

Low Prices - Experienced Staff 

New and Re-built R.F. and Audio 

THIS MONTH'S SPECIAL 

YOU WILL BE AMAZED WITH THE 
NEW FUNK LOGIC PRODUCTS: 

THE DIGILOG DYNAMICATOR 
ONLY $ 29.75 

THE ALGORHYTHMIC PROSECUTOR 
ONLY $ 34.75 

CALL SCMS FOR DETAILS. 

You Know We Know Radio — 
Toll-Free 800-438-6040 
FAX 704-889-4540 

THE COST EFFECTIVE 
ALTERNATIVE TO 

MANUFACTURER SERVICE 

SERVICE, REPAIR & 

CALIBRATION 

• STL's • RPU's • TSL's 

• Exciters • Optimods 

• AM/FM Monitors 

• Remote Control Systems 

SPECIALIZING IN 
EQUIPMENT BY 

• Belar • Marti 

• Moseley 

• McMartin 

• TFT 

• And others... 

WE ALSO PROVIDE 

Free, over-the-phone technical assistance 

SIL loaner/rentals 

PCL 505 Certification 

asomea----0> 

TECHNICAL SERVICE 

2198 Hubbard Lane, Grants Pass, OR 97527 

(541) 471-2262 

REMEMBER THE CORTA NA 

FOLDED UN/POLE ANTENNA? 

WE STILL MAKE IT WITH THE 

SAME HIGH QUALITY MATERIALS 

AND WORKMANSHIP. 

IT FEATURES... 

• BROAD BANDWITH for better sound, 

• GROUNDED ANTENNA for lightning & static electricity, 

• ELJMINATES ISOCOUPLERS in VHF It UHF antenna lines, 

• BEST ANTENNA FOR DIRECTIONAL ARRAYS. 

ALSO 

GETUNING SYSTEMS FOR ANYTHING THAT DISTORTS YOUR 

AM COVERAGE PATTERN: TOWERS, POWER LINES, TANKS 

OR ANY METAL STRUCTURE. 

FOR INFORMATION CALL, FAX OR WRITE: 

4001 La Plata Hwy 

Farmington, NM 87401 

phone 505-327-5646 fax 505-325-1142 

ECM/ 

Econco 
REBUILT POWER TUBES 

Approximately One Half 
the Cost of New 

3,000 Hour Unconditional Guarantee 

Call for Our Price List 

Econco 1318 Commerce Ave. Woodland, CA 95695 
Phone: 530-662-7553 Fax: 530-666-7760 Telex: 176756 

Toll Free: 800-532-6626 From Canada: 800-848-8841 

R Silicon Valley 
POWE  

AMPLIFIERS 
The RF People 

FM Broadcast Power Amplifiers 
Designed for reliability, durability, & efficiency. 

Models from 165 watts to 2.4 KW 
Solid state 

VSWR foldback. 
Remote operation 
Full documentation 

Frequency agile. 

Digital display. 

Easy installation. 

Modular construction. 

1-800-986-9700 
www.mpa.eam e-mail: salesterepa.com Fax 1 -408-988-1438 

Shively Labs 
Reach for Ratings! 

ShivelyvAntennas Deliver 

Coverage! 

• Superior Engineering 

• Multistation Solutions 

• Filters & Combiners 

• Translators 

• Reliable Pattern Studies 

FM 8. TV Antennas 

and Related RF Equipment 

because ... it pays to be heard! 

P.O.Box 389, Bridgton, ME 04009 USA 

Tel.: ( 207) 647-3327 FAX: (207) 647-8273 
1-888-SHIVELY e-mail: sales@shively.com 

Web: www.shively.com 
- An Employee-Owned Company - 

extatibur Clettrottite 
HA-1 Hybrid Adapter 

HANDSET 

11) ME_ HYBRID 

flExcalibur HA-1 HYBRID ADAPTER 

The HA- I Hybrid Adapter allows you to use 

your favorite broadcast hybrid with almost any 

telephone — old, new, single line, multi- line, etc. 

Since the HA- l hooks up through your telephone 
instrument's handset connector, no connection to 

the telephone line is needed. With the HA- I's 
front panel push-button out, your telephone func-

tions normally. With the button pushed in. the 
handset is disconnected and your hybrid is now 

on line; nothing could be simpler or easier. The 

performance of your hybrid will be the same as it 

would be if hooked up directly to a C.O. line. 

EXCALIBUR ELECTRONICS, INC., CHANTILLY, VIRGINIA 
.rourlinvrite radio Invadturt dealer t(klin..lar Eu.aliburpakhicts! 

The New 
Standard in 

Studio 
Installation 

RDA  
System 

Technical Leadership in 
an Industry of Change 

Call: (888) 616-7980 In Missouri: ( 314) 872-8222 

http://www.rdasystems.com 

FM BROADCAST ANTENNA 

FMR Series 

• Circular polarization 

• Series fed 

• Internal feed 

• Brass/Copper 

construction 

• Excellent bandwidth 

PROPAGATION SYSTEMS, INC. 
719 Pensacola Road 

Ebensburg, PA 15931 USA 
814-472-5540 Fax 814-472-5676 

E-mail: psibaesurfshop.net 
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TECH UPDATES 

M & C Systems Presence 
and VCMS 

M & C Systems Presence is the satellite industry's first monitor and control 
system to operate using the 32-bit Windows NT 4.0 platform. 

Presence is based on an open architecture and interfaces with a variety of earth 
station devices. The open architecture allows the entire earth station to be moni-
tored and controlled from a single computer through a point-and-click interface. 
When Presence is integrated into a local or wide area network, monitor and 

control of an earth station 
can be accomplished from 
one computer located almost 
anywhere in the world. 

Other features include 
uplink power control to com-
pensate for rain fade, an event 
scheduler that provides auto-
mated scheduling of trans-
mission events, macro capa-
bilities, multi- level security 
and database event tracking, 
and carrier monitoring capa-
bilities to ensure signals meet 
the operator's requirements. 
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Virtual Carrier Monitoring System 
The Virtual Carrier Monitoring System, also by M & C Systems, replaces spec-

trum analyzers and stand-alone carrier monitoring systems within a PC-based 
Presence monitor and control system to provide an alternative for monitoring 
satellite frequencies. 

The VCMS can be monitored and controlled from remote workstations any-
where in the world. Operators can monitor multiple carriers and manually tune to 
carriers, simultaneously monitoring the entire signal or particular parts of it, 
manipulating individual signal frequencies as needed. 
The carrier monitoring system can monitor uplink and downlink signals of a 

satellite earth station. The carriers to be monitored are both transmitted to and 
received from single satellite operating in all bands. The carriers are continu-
ously monitored for frequency, power levels and other RF characteristics. 

The bands of interest also can be monitored for spurious and interfering sig-
nals as well as other unauthorized transmissions. The system will alert operators 
when carriers are performing outside user-defined limits and when activity on 
the satellite payload is illegal or unauthorized. An additional feature is an alarm 
and logging function with output capability to a master historical log. 

For more information contact M & C Systems Inc. in Texas at (972) 422-5524, 
fax ( 972) 422-0790 or visit the Web site at www.mcsys.com 

Conex ToneJack 
Gets Response 

The Conex RX-11 ToneJack is a 
hand-held battery-operated audio tone 
generator. It will produce accurate fre-
quencies from 1 Hz to 29,999 Hz in 
increments of 1 Hz. It is useful in testing 
the frequency response of amplifiers, fil-
ters, tone sensors and similar equipment. 

The ToneJack performs other func-
tions such as user-programmable fre-
quencies, Tone Burst, 
Sweep Generation and 
RS-232 control. 

User programmable 
frequencies are manip-
ulated in the List mode. 
The List mode lets 
users manually or auto-
matically step through 
up to 10 frequencies 
that the operator pro-
grams into the 
ToneJack. The on-time of each fre-
quency can be set to durations of 1 mil-
lisecond to 29.999 seconds. 

With the Tone Burst mode, users can 
program the ToneJack to output a spe-
cific frequency for a specific number of 
milliseconds. The tone will stop at the 
end of the next complete half cycle fol-
lowing the specified time interval. 

Sweep Generation mode allows the 
operator to check quickly the frequency 

response of a unit under test while 
observing its output on a standard 
oscilloscope. The sweep is from 50 Hz 
to 20 kHz and the on time of each fre-
quency can be varied from 3 millisec-
onds to 29,999 milliseconds. 

The ToneJack can be controlled by a 
standard RS-232 interface such as a 
computer or terminal. This feature 
allows users to test a piece of equip-
ment from another location by commu-
nicating with a remote computer via 

modem or write a simple test procedure 
program for the computer that would 
automate production testing. 

The ToneJack operates on a standard 
9V alkaline battery or from an optional 
plug-in power supply. It measures 5- x 
2.8- x 1.5 inches. 

For more information contact Conex 
in Washington State at (800) 645-1061, 
fax (360) 676-4822 or visit the Web site 
at www.conex-electro.com 
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Products Si Services Showcase 

800-828-3340*Fax 847-520-3444 
http://www.cablexperts.com 

416 Diens Drive Wheeling, IL 60090 

Premium electrical peformance 

Excellent RF shielding. 

50 Ohm Impedance. 

Low Loss Foam Dielectric. 

Easy to install connectors. 

Cable cut to your specific length. 

Complete product line stocked. 

Related products too. 

1,000 Hits on 
HARD DRIVE 

for $695! 
Compatible with Arrakis, BE, 
BSI, Enco, Prophet, Smarts, 

Register Data, others... 
All formats! Oldies, '70s, AC, Country 

1-day service at no extra charge! 
We load IDE, SCSI, JAZ 

Just call our name 

1289 East Alosta Avenue 
Glendora, CA 91740 USA 
PH 626-963-6300 
FX 626-963-2070 
www.h-b-s.com 

800-HALLAND 
800-425-5263 

Music 
on CD 

IN STOCK! 

NEw/À2D - 11 D2A-1 
Digital Audio Converters 

MSS 
0.3..11.1111, •1111111,r 

II 

MOM 

,éée 

• 20-bit Low Noise Analog to Digital 

and Digital to Analog Converters 

• S/PDIF or AES/EBU Digital Format 

• XLR AES/EBU Digital Connections 

• Coaxial (RCA) S/PDIF Connections 

• Gain Controls, Clip LEDs (A2D-1) 

• Sampling Rate Indicators (D2A-1) 

Call for a Videoquip products catalog or visit our web site. 

Phone: (416) 293-1042 

Toll Free: 1-888-293-1071 

Fax: (416) 297-4757 

Internet: www.videoquip.com 

MI• » MI 1MM MIMI « I» MIMI MI »MI 
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INESEARCZ LIMITED 

Order your next rebuilt 
transmitter tube 

from 

Time to "re-tube" 
the transmitter? 

\\ 

Uu'eland cAoduels, 
Over half a century of quality rebuilt power tubes 

and U.H.F. - TV Klystrons" 
75412 Highway 25 - Covington, LA 70435 - U.S.A. 
800-624-7626 504-893-1243 Fax 504-892-7323 

www.freeland-inc.com 
Email freeland-inc.com@freeland-inc.com 

OUTSTANDING Outstanding specifications and 
pricing on professional quality AF210 FM receivers 
designed for the most demanding sensitivity, low 
distortion and signal to noise requirements, such as 
FM relay (translator) service, SCA monitoring, data and 
paging services. Stereo, SCA and RDS demodulators 
are provided in the AF210 design. 

\\NNSW,•\\\.\ 

AF210 FM Stereo, SCA, RDS $549.95 

The Model AF210 is single channel with internal switch 
selectable PLL (synthesized) tuning. Features include 
wide and narrow band AGC, carrier detection relay, LED 
indicators, composite, SCA, RDS and Stereo outputs. 

Designed and Manufactured in the USA 

DAYTON INDUSTRIAL CORPORATION 
2237 Industrial Blvd., Sarasota, FL 34234 Tel. (941) 351-4454 

Email: SCARadio@aol.com WebSite: www.DaytonIndustrial.com 

Automating Programs? No Problem! 

The NEW SUB-03 Subaudible Tone Decoder 

You can use the Sub-03 to The Sub-03's features include: 

automate your network feeds or 

take the guess work out of when 

to cut away from networks. The 

decoder listens to your audio 

source and gives you dry contact 

closures from any service that 

sends subaudible tones, including 

satellite recievers, RPUs and 

POTS frequency extenders. The 

decoder's relay contacts interface 

easily with your automation 

system. The Sub-03 is a reliable 

and inexpensive problem solver. 

The Sub-03 can be ordered set 

for 50/75F17. operation. Rack 
mount option (as shown) 3716 SW 3lii Place 

available. List Price only $329.09 Gainesville, Florida 32607 

'heck our website for more info (352) 335-6555 / fax 380-0230 

r to down load the latest manuals. http://www.circuitwerkes.com 

>Interlocked, dry relay closure 

outputs for 25, 35 & combo. 

'Balanced or unbal. audio input. 

-Provides filtered, balanced out. 

>Indicators for all three tones, 

audio level setting & power. 

'Enable input lets you (or your 

automation) prevent closures. 

>Uses standard 1/4" TRS (head 

phone style) jacks for all audio. 

>Db-9 and screw terminal outs. 

CircuitWerkes 

WATTCHMAN® 
TRANSMITTER 
PROTECTION SYSTEMS 

11;1101 
WATTCHMAN protects your transmitter and 
transmission line system. A permanent 19" rack installa-
tion used with any dual socket line section 7/8" through 6 
1/8" and elements (additional) to monitor CW, TV, and FM 
power. Model 81070 features two easily read meters to 
monitor both forward and reflected power. Abnormal 
conditions quickly cause transmitter shut down. 

TERMINATING LIQUID/AIR LOADS 
(84000/85000 series) available to cover CW 
power ranges of up to 10,000 Watts over a 
frequency range of DC to 2.4 Ghz. All models are 
available with optional thermal overload switches to 
interface with the user's interlock or warning circuit. 

COAXIAL DYNAMICS, INC 
15210 Industrial Parkway 
Cleveland, Ohio 44135 (216) 267-2233 
Toll Free 1-800- COAXIAL (262-9425) 
FAX (216) 267-3142 

Web Site http://www.coaxial.com 
Email: coaidal@apk.net 
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Attention 
Advertisers! 

RADIO WORLD's 
Products & Services Showcase provides a perfect 

medium for test marketing your products and services. 
It's an efficient, effective and affordable advertising option! 

For more information including rates and deadlines, 

fax Simone Mullins at 703-671-7409 or call 
703-998-7600, ext. 154 
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Gentner Upgrades 
RFM System 

Gentner Communications Corp. 
released version 1.9 software upgrade 
and the Network Module for its 
Remote Facilities Management system. 

worked computers. Special security 
features ensure that only authorized 
personnel have access. 

Other features of the new software 
include increased programmability, pri-
oritization of alarms and alarm 
enhancements. 
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The system is used to monitor and con-
trol mission-critical operations 24 
hours a day, seven days a week. 

Software version 1.9 and the new 
Network Module enable users to access 
Gentner's GSC3000 RFM system 
through wide-area networks and corpo-
rate intranets. The Network Module 
uses TCP/IP to make information on a 
host computer available to other net-

Aztec Radiomedia 
FM Navigator 

The FM Navigator, AZ100, from 
Aztec Radiomedia, provides decoding 
and analysis of multiplexed FM signals. 

The AZ100 is designed for rapid field 
measurements, which can be stored for 
later analysis. Automated sessions can be 
programmed using the included FM 
Explorer software, eliminating the need 

tor a PC in the field. 
Applications include evaluation of 

coverage of RDS and DARC subcarriers. 
Frequency agile, the FM Navigator 

can be used to compare signals of mul-
tiple stations. Digital signal processing 
performs measurement functions such 
as RF level, MPX and subcarrier devia-
tion, MPX power and peak, and RDS 

ATI Nanoamp Meters 

The Nanoamp series BGD200 and 
BGD400 dual and quad bar graph meters 
from ATI are designed to display up to 
12 audio lines in a single rack space. 
Remote, shared power supplies 

allow mounting of the three-color VU 
or PPM meters directly under video 
monitors or critical audio circuits with-
out magnetic interference. 

The product is available in two-chan-
nel horizontal and four-channel vertical 
configurations with either VU or PPM 
ballistics with multiple color 10-seg-
ment displays that are visible in bright 
sunlight. VU models display a range of - 
20 to +3 dB around OVU and PPM 
models cover a range of - 15 to + 12 dB. 

Zero reference levels for both models 
are selectable to - 10, +4 or +8 dBu, with 

The GSC3000 will communicate 
alarms and site conditions by phone, 
pager or data transfer, and is capable of 
taking corrective action whenever nec-
essary. It is customizable and will oper-
ate independently of any other device. 

For more information contact Gentner 
Communications Corp. in Utah at (800) 
945-7730, fax (801) 977-0087 or visit 
the Web site at www.gentner.com 

and DARC decoding and analysis. 
The combination of programmable 

data logging, GPS Global Positioning 
System functions and flash memory stor-
age allows the portable analyzer to col-
lect and compare data obtained through-
out the station's coverage area. Using 
GPS, the AZ100 can pinpoint the loca-
tion; that information is stored simulta-
neously with FM signal information. 

Additionally. five relays can be used 

to generate alarms and switch external 
equipment. Also available is the rack-
mounted AZ1000 for permanent, super-
visory installations. 

For more information, contact 
Digigram Inc. in Virginia at ( 703) 875-
9111, fax ( 703) 875-9161, e-mail 
input@digigram.com or visit the Web 
site at www.aztec.fr 

front-panel trimmers for fine adjustment. 
Balanced, high-impedance inputs bridge 
-10 dBu unbalanced lines without loading. 

Two-piece, screw clamp connectors 
for each input are used for installation. 
Rack kits mount one to three units in 

one rack space. Phase indication and a 
headphone monitor are available in the 
dual bar graph meters. 

For more information contact AT! in 
Pennsylvania at (800) 959-0307, fax 
(215) 443-0394 or www.atiguys.com 

Modulation Sciences 
Adds Demodulator 

Since 1989, the FMMM-I FM 
ModMinder by Modulation Sciences 
has allowed FM broadcasters to 
increase their overall modulation with-
out using excessive processing or 
over-modulating. 

Its only drawback was the lack of a 
built-in demodulator. The new FMMM-
2 FM ModMinder features a frequency-
agile built-in demodulator. It is now a 
complete, stand-alone FM modulation 

ID »Militia 'donor 

peak modulation by 0.5- over 100-per-
cent for each percent of total subcarri-
er injection. 
When an FM modulation monitor is 

installed in a studio, away from the 
transmitter site, multipath will cause 
such measurement artifacts as false 
modulation peaks and excessive distor-
tion of the recovered audio. The 
FMMM-2 FM ModMinder features ana-
log metering outputs, allowing use with 
a remote-control system. 
An RS-232 port allows digital com-

munication with the FMMM-2. These 
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monitor. 
The FMMM-2 is designed to elimi-

nate measurement artifacts. 
Conventional FM modulation monitors 
register brief modulation overshoots. 
These overshoots, which last for less 
than 1 millisecond, can rob the station 
of loudness by causing false peaks on 
a conventional modulation monitor. 
The system ignores brief overshoots 
and allows stations to increase their 
modulation by 1 to 4 dB without 
adding processing. 
The operating frequency of the 

FMMM-2 FM ModMinder is pro-
grammed easily from the front panel. 
This allows an engineer to perform 
modulation checks on an entire cluster 
of FM stations. 

The unit is calibrated and certified 
when it arrives from the factory. For 
maximum accuracy, Modulation 
Sciences uses the Bessel null method of 
calibration. The user can set the 
ModMinder to the station's frequency. 
connect it to a suitable RF sample and 
adjust the RF level according to the 
front-panel indication. 
The threshold peaks can be set from 

the front panel. This allows station 
with SCA subcarriers to monitor their 
modulation properly, since the FCC 
allows FM stations to increase their 

ports allow the ModMinder to be 
installed at the transmitter site, provid-
ing freedom from measurement arti-
facts and allowing greater modulation 
of the station. 

For more information contact 
Modulation Sciences Inc. in New Jersey 
at (800) 826-2603, fax ( 732) 302-0206 
or visit the Web site at www.modsci.com 

Readers Forum 
can be 
found 
on 
page 
70. 

You 
can measure... 

with the best monitor and the most accurate test set. 
The FMM-2/FMS-2 series monitors provide an even greater degree of 
'precision measurement than ever before .. You can measure S/N below 
90 dB, You can measure crosstalk below 85 dB, You can measure separations 
of better than 70dB, You can measure frequency response to better than 
0.25 dB, You can measure distertions to lower than 0.01%, and much more. 
Our uncluttered panels and autoranging voltmeters make these measure-
ments am. 

E3 E ILA 11:1 www.belar.com (610) 687-5550 
ELECTRONICS LABORATORY, INC. 
LANCASTER AVENUE AT DORSET, DEVON PENNSYLVANIA 19333 

AM, , SCA and TV monitors. 
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Belar CSA-1 
Spectrum Analyzer 

The Belar Electronics CSA-1 is an FFT-
based spectrum analyzer designed to be used 
by the broadcaster for measurements of RE 
IF, baseband composite and 
audio signals. 

The two-rack-high CSA-1 
uses a 256 x 64 dot vacuum flu-
orescent display to provide clear 
high-contrast imagines with sev-
eral different display modes — ranging from 
real-time to infinite hold. Front-panel con-
trols consist of individual vertical axis, hori-
zontal axis and menu selection pushbuttons. 

The vertical amplitude axis features a 
120 dB dynamic range with a 0.1 dB ampli-
tude resolution and adjustable reference. 

Horizontal frequency axis controls include 
both the ability to adjust the frequency reso-
lution and frequency range. A cursor func-
tion allows direct reading of any frequency 
and amplitude displayed to 0.1 dB. 
The CSA-1 has multiple inputs for 

analyzing the spectrum at different points 
in the signal chain. The high-frequency 2 

present, for checking interference around 
the pilot and/or subcarries, and for veri-
fying quality of the baseband signal. 

Finally, there is a pair of 24 kHz audio 
inputs. The analog inputs provide both 
XLR and unbalanced BNC connections; 
the digital inputs may be either AES/EBU 
XLR or S/PDIF RCA type connector. 

Using the split-screen dis-
play mode, both the left 
and right audio spectrums 
may be displayed simulta-
neously. 
A dual cursor function 

allows direct reading of the frequency 
and amplitude pairs, for easy measure-
ment of separations and crosstalks. 

For more information contact Belar in 
Pennsylvania at (610) 687-5550, fax 
(610) 687-2686 or visit the Web site at 
www.belar.com 
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MHz input allows viewing the spectrum 
of both the commercial AM band or the 
IF output of our FM and TV monitors. 
The 150 kHz input is optimized for 

viewing the FM and TV baseband com-
posite signals. This input is useful for 
seeing at a glance what subcarries are 
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The Radio industry is crossing into exciting new frontiers. Entertainment and technology are converging to create opportu-

nities for your business in the areas of Digital Audio Broadcasting (DAB), e-commerce and the Internet, streaming media, 

affordable digital studios, and more. ,J;',.'2.55') is the single most important event for Radio professionals, and there's 
no better way get a 360 perspective on key issues impacting the convergence marketplace than by attending both the 

conferences and exhibits. Register for the ,;•J iv/ ' • today, and ensure your access to: 

a Professionals: Ma 

Sales & Ma eting; Business, Law & Regulation; and Br!) dcast Engineerin 

• The Ex 

• All K 

• All S 

•JP • kiIl, including special Radio/Audio-

na nd Workshop 
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Don't miss the ex 

Tom Joyner 

Le,  
Herb Cohen 

J.; Al 

This is the one chance to see cutting-edge technologies that will change the Radio industry, network with 

players on a global level — and discover new strategies for success in this highly connected world. 

eon 

Atl 

ment as the NAB Crystal Radio Award winners are announced. Join us as we 

recognize broadcasters for their tireless community service and pay tribute to the newest inductee into 

the NAB Broadcasting Hall of Fame — Tom Joyner of ABC Radio Networks. 

The Radio Luncheon keynote address will be delivered by Herb Cohen, an internationally renowned 

corporate and government consultant on negotiating strategy, commercial dealings and crisis manage-

ment, who has shared his extensive experiences with broadcast professionals. 

Luncheon Sponsored by: 
ASCAP 

To reg'ster, visit www../ ab or /conven 
or call .1-:13121-740j:2._:2 ur. El 
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AVCOM of Virginat ADA-10A 

AVCOM of Virginia features the 
ADA-10A Analyzer Display Adapter 
option. This unit enables the user of a 
portable spectrum analyzer (PSA-
33A, PSA-37D, PSA-65C) to save the 
trace and settings as seen on the spec-
trum analyzer onto an IBM-compati-
ble PC during use and to later recall a 
trace to compare it to a new trace. 

The trace is transmitted from the 
spectrum analyzer to the PC. Settings 
are entered via 
the keyboard to 
be saved with 
the trace. The 
ADA- 1 OA 
consists of an 
output port 
installed in the 
spectrum ana-
lyzer rear pan-
el, an analog-
to- digital 
converter, a 
cable from the spectrum analyzer to the 
converter, and a printer cable from the 
converter to the computer printer port. 
Windows-based software is 

included. The list price is $375 with 
an order for a portable spectrum ana-
lyzer and $470 as an upgrade. 

For more information contact 
AVCOM of Virginia Inc. at (804) 794-
2500, fax (804) 794-8284 or visit the 
Web site at www.avcomofva.com 
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Prism Media dScope 

The dScope Series III from Prism 
Media is a new computer-based ana-
log and digital audio test system 
comprised of a Windows 95/98/NT-
based GUI (Graphical User 
Interface), with a compact audio I/O 
module for notebook computer use. 

The dScope features two-channel 
programmable (twin-, multi-tone and 
tone-burst capable) analog and digital 
signal generators, two-channel sweep 
analyzer and a two-channel multi-
functional, programmable precision 
voltmeter. The unit also includes a 
two-channel FFT analyzer, supporting 
any number of programmable mea-
surement detectors based on the FFT. 

dScope Series III provides full sup-
port for AES3 interfaces including 
channel status generation and decod-
ing. It provides a digital interface test 
capability with measurement of vari-
ous carrier parameters (jitter, eye pat-
tern, etc.) and the ability to degrade 
the AES3 test output. Automation is 
by means of Visual Basic Scripting. 

Additionally, scalar and graphical 
measurement limits can be defined 
and violations flagged and the unit is 
capable of an analog measurement 
bandwidth of 86 kHz with a digital 
sample rate up to 192 kHz. 

The dScope Series III is compati-
ble with other software applications 
and can exchange test data with oth-
er Windows applications such as 
spreadsheets, databases and word 
processors for report generation, 
record keeping and analysis. 

dScope Series III retails for under 
$8,000 (excluding notebook PC). 

For more information contact Prism 
Media Products Ltd. in New Jersey at 
(973) 249-7790, fax (973) 249-7759 
or visit www.prismMPI.com 
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ACOUSTICS  
WANT TO SELL 

acoustic:First' 
881-7115-2901 

Full product line for sound 

contiol & noise elimination. 

vmv.acousticsfirst.com 

AMPLIFIERS 
WANT TO SELL 

Crown D-60 single rack space stereo 
pwr amp, $150. J Borden, 414-482-
8954. 

Crown DC 150 stereo, $225; Crown 
stereo power line one amp, $275. J 
Price 214-321-6576. 

Leitch FR-882 DA power supply, 10 
card chassie, $350; ( 10) Leitch stereo 
DA cards, $150 ea; WBS D8212Q DA 
power supply & 12 card chassie, 
$400; ( 12) WBS stereo DA cards, 
$150 ea C Fraiey, 215-351-0831. 

Custom built Altec-Lansing A323B 
monaural, pwr amp, push-pull 6L6 
output tubes, BO, transformers worth 
over $350. M Crosby, 408-363-1646. 

ANTENNAS/ 
TOWERS/CABLES 

WANT TO SELL 

Andrew L44-N _" connectors (8), 
now, $20 ea; Andrew 87OR 1-5/8" 
connectors, $125/ea; EF Johnson 
145-102-13 antenna switches, 40 
amps, used, BO; various vacuum 
capacitors, fixed & variable, used, 
BO. C Bryson, 724-776-5204. 

Scala 5 element Vagi, one ctr mount 
one rear mount, both 106.5, 

$150/ea. C Marker, 906-249-1423. 

Andrew 400' 1-5/8" foam heliax on 
spool w/tyoe N female connectors, 
$2000: ERI Roto-tiller 7-bay FM on 
99.3 MHz, up to 12 kW input, $3000. 
B Campbell, 915-673-5289. 

S.W.R. FM Antennas 

Great Antenna 
Great Price! 

HALL 804) 984-4255 

Collins Type 37 circ pol FM antenna 
w/de-icers, 97.9 MHz, working when 
removed, buyer transports from 
Central Indiana, $1000. B Tennant, 
765-642-2750. 

SWR FM-10 4 bay FM antenna 
tuned to 102.3 MHz, working when 
removed for power upgrade, 
$2500/B0; Cablewave 4" xmission 
line, 100', $ 1000/B0; Cablewave 3" 
xmission line, approx 150', 
$1000/B0. P Bosse. 719-738-
3636. 

Utility 480, 430' tower 30" face, on 
the ground, cables, turnbuckles, 
insulators, $12,000; Pirod (4) 240' 
solid rod galvanized towers, new in 
1979, excel cond, 18" face, on the 
ground, avail 8/1/00, $22,000; 
Shively 6810 14-bay vert/hor polar-
ized 103.5 freq on the ground, avail 
8/1/00, BO. R Carlson, 801-262-
5624. 

OWER SITE 
COMPLIANCE 

Custom FCC-OSHA Signs 
Tower Site Products 

www.antennalD.com 
610-458-8418 
Antenna ID Ps oducts 

Coax patch panel 3-1/F-7 pole. 
Mike, 800-588-7411. 

Dielectric 3-1/8" coaxial relay, 
Mike. 800-588-7411. 

AUDIO 

PRODUCTION 

WANT TO SELL 

CASSETTES • CARTS • REELS 

J & I AUDIO/VIDEO 
A wholesaler in the Radio 
and Television market. 

Now running SPECIALS on 
audio and video: 

BASF CASSETTES-AMPEX R-Rs 
AUDIOPAK, FIDELIPAC & ITC CARTS 

DAT 8 THE NEW R-CD 

For more information 
call Kris Elliot at 
1-800-942-1711 

or write to: J&I Audio/Video 
20899 Kelvin Pl. 

Woodland Hills, CA 91367 

CRL DX1 dynafex NR system, like 
new, $150. P Stanton, 480-461-9609. 

CRL SEP 400A 4 band spectral 
processor, like new, $400. L Mueller, 
407-830-6398. 

Optimod 8000A, gd cond, $850. J 
Ingram, 662-563-4664. 

Sony V05850, new heads, $1000. 
Bill, 973-773-3559. 

Symetrix 528, rack space prod chan-
nel, mic pre, EQ, de-ess comp/imiter, 
$200. M Schackow, 605-374-3424. 

Setea« Duke/cede Ptoduct4 
FM Antennas All Power Levels 

500 watts to 20 Kw. per Bay 

Stainless Steel Construction eiregewe'--

Tuned and Range Tested 

Priced as low as 395.00 per Bay 
FM STL Antennas as low as 195.00 1 
Contact Jimmie Joynt Phone 972/473-2577 
800/279-3326 Fax 972/473-2578 800/644-5958 

17194 Preston Rd. Suite 123-297 Dallas, TX 75248 

dbx 900 Series racks, "A" has (2) 904 
gates, (2) 902 de-essers, a 903 com-
pressor, (3) 905 3-band parametric EQ 
plus one extra 903 comp (audio is fine 
but led display not working, may be bad 
op-amp); dbx 900 rad< "B" has (2) 904 
gates, a 902 de-esser, (2) 904 cornpres-
sors, (3) 905 Eqs plus one extra 905 EQ 
that is not fully functional, needs a couple 
of Ics replaced & is missing one knob. 
Both units in very gi cond, $1. M 
Shea, 212-989-2684 or email: 
miluesheapn@aolcom. 

JBL Control 1 speakers, gd cord, 3 
pairs, $75/pr +shpg; Orban 621B dual 
parametric EQ, gd cond, $150 +stipl, 
Orban 1118 dual spring reverberator, gd 
cond, $125 +shçg; Orban 672A 10 band 
graphic EQ, excel cond, $250 +shpg; 
QSC 1100 140W audio amps (3), gd 
cond, $125 ea of $325/all +shpg; Audio 
Logic MT-44 quad noise gate, OK cond, 
$100 +shpg. Morningstar Sound. 732-
938-4217. 

Marti SCD-10 subcarner demodulators 
(2), $150 ea M Connor, 914-592-1071 
ext 103. 

PR&E Multilimiter AM/FM, gd cond, 
$300; DAP 310, gd cond, $300; Collins 
26J03, 26U-3 comp & limiter combo, fair 
oond, $300. AC Elliott, 601-776-6197. 

AMEX AUDIO CARDS, will not be 
undersold. A.S.C. (619) 523-1575. 

Urei 565 Little Dipper EID, $700; ADC 
Propatch 1/4" punchblook patchbays, 
new, $600 (many); 1.4" TRS patch cords 
like new, $15; ADC 7 144 point patch 
bays, record, $149-229. W Gunn, 76°-
320-0728. 

AUTOMATION 
EQUIPMENT  

WANT TO SELL 

Automation System in good working 
condition that does live, live assist & 
auto. Also should allow front and/or 
back selling of songs, etc, must be 
reasonable. 616-873-7129. 

SMC MSP-12 computer, switcher, 
keyboard & cables. R Keefer, 505-
762-6200 

BUSINESS 
OPPORTUNITIES 

WANT TO SELL 

SYNDICATE YOURSELF 1-100 
MARKETS, US and Caribbean via 
satellite, airtime available now, call 
Mr. Ferguson 954-735-4070, 
www.ibnradio.com. 

CART MACHINES  

WANT TO SELL 

BE triple deck, gd cond, record 
mode, needs work. 200 carts free, 
$1000/130. C Marker. 906-249-1423. 

ITC Delta IV stereo PB (2), new 
heads, great cond, low hrs, $750 
ea/130. C Roberts. 650-589-3313. 

ITC Delta R.0 cart deck, $ 175; ITC 
Delta play cart deck, $ 100. C Fraley, 
215-351-0831. 

COMPLETE 

FACILITIES 

r -P-icture 

Equipmen der 
_  
' Experienced Prot 
RF and Studio PackaFe. 
* Personal Service * 

New Station. and Modernization 
_ 

t lall :1 1cLiza 'Broadcast 

* Toll Free * 

888-744-6635 Lemail - rick(eestonemeAl 

NEW OR USED 
COMPLETE PACKAGES 

STUDIO/STUTRANSMITTERANTENNA 

OR ANY COMBINATION OF ABOVE 

-LEASE OPTIONS-

-EMERGENCY RENTALS-

-REMOTE BROADCAST RENTALS-

SCMS, Inc. (800) 438-6040 
"You Know We Know Radio" 

CONSOLES 

WANT TO SELL 

New 5116 24 input console wV-Series 
EQ's w/20 input sidecar, 7 patch bays, 
mic snake to prearnps. direct outputs, 
comp limiters on ea channel, 
$35,000/80; Nieve 5432 8x2 table top 
mixer w/power sui. $3500. S Wytas. 
860-953-2834. 

Ampex AM10 6x2, excel cond, $295; 
Altec 1599A 6x2, $295. J Price, 214-321-
6576. 

Logitek 12 stereo mixer. Mike, 8C0-588-
7411. 

Soundcraft 600, 24x8, $3900; JL 
Cooper 16 bk automation, $1200. W 
Gunn, 760-320-0728. 

WANT TO BUY 

Soundworkshop 40 for parts. A 
Polhemus, 212-302-9010. 

LIMITERS  

WANT TO SELL 

Urei-JBL 7110 stereo pair like new, 
$800pr. M Schackow, 605-374-3424. 

Optimod 8000 limiter/compressor 
stereo generators (2). gd cond, 
$1000/ea; FM fieximod System One by 
Somich Electronics, gd cond, $750; 
Aphex 300 ompellor, gd cond, $650; 
Inovonics AM pre-emphasis lowpass 
audio processor 222, as is, $300. M 
Connor, 914-592-1071 ex1103. 

CBS Volumax, $400/ea; mint Ure 
1176LNs, black, $2300; 1176W silver. 
$1800; 1176 original blue/sitter trans-
former Vo, $2300. W Gunn, 760-32°-
0728. 

WANT TO BUY 

RCA BA-6A, 1 or .? M Schackow. 605-
374-3424. 

UREI, dbx, Collins, RCA, Gates. 
Universal Audio, T Coffman, 619-571-
5031. 

WANT TO ADVERTISE? 
CALL SIMONE MULLINS @ 
703.998.7600, EXT. 154 

BROADCAST ENGINEERING 
CONSULTING SOFTWARE 

Professional software 
packages for preparing 
FCC applications and 
plotting coverage. For 
Windows and NT 

V Create "real-world" coverage maps with Langley-Rice, 
TIREM, PTP & other models using polygon map features. 

V Prepare concise FCC model coverage maps and alloca-
tion studies using USGS geographic map databases. 
Census calculations, tower and airport databases. 

V Search for AM, FM, TV, DTV & LPTV channels with 
graphics oriented programs and FCC databases. 

y Plot STL paths in 3-D using NGDC terrain data-
bases... and more! 

C g 

\t_ C 

800-743-3684 

Communications 

Teletronix LA-2A's,UREI LA-3As & LA-
4's, Fairchild 660's & 670's, any Pultec 
EQ's & any other old tube 
compressallimiters, call after 3PM CST, 
972-271-7625. 

RCA 4A-1 sq box style mic (brown), 
used in late 20s, will pay top dollar in any 
condition. L Drago, 203-230-5255. 

MICROPHONES 

WANT TO SELL . 

EV 666, $175; EV 654, $85: EV 
636, $65; Telex xmtr & mic WT-50, 
$125; Telex xmtr & mic WT-200, 
$125. J Price. 214-321-6576. 

PRACTICAL RADIO COMMUNICATIONS 
IS JUST $45 

"II Short Course In Radio Station Mainienence" 
ORDER YOUR COPY TODAY 

After you've examined the book, if you don't think it's 
worth it, return it and owe nothing. A bill will be enclosed 

with the book. Simply return the book and the bill. 

ORDER BY PHONE 
817-468-2586 

ORDER BY E-MAIL 
prc@hpnc.com 

ORDER BY SNAILMAIL 
Practical Radio Communications 

3505 Daniel Dr. 
Arlington, TX 76014 

For Mike Flogs 
visit our website 

vvww.mikeflags.com 
or call for information 

0 
0 11416' 

( HALL 
Electronics 

706 Rose Hill Dr. Charlottesville Va. 22901 
804-984-4255 (Voice) 804-984-3299 (Fox) 

This Months bed: 
Toscom DA-30 MKII 
DAT Recorders 
Rebuilt $ 595.00 

w/ 30 day warrenty 

Lots more Used / Rebuilt 
gear on our website. 

Visit our web site for more information. 

sales@holls.com www.halls.com tech@halls.comj 
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Microphones (cont.) 

Neumann TLM 193 (5), new in 
boxes, $750 ea. A McClatchey, 915-
779-0016. 

EV 6351 mics, $95; Altec salt shak-
er mics, $295/ea. W Gunn, 760-
320-0728. 

WANT TO BUY 

Ribbons, condensers, dynamics. 
tube 1950-1990. T Coffman, 619-
571-5031. 

TCA 4A-1, shaped like a box cam-
era, 6"x6" square. L Drago, 203-
230-5255. 

RCA 77-DX, 44-BX, KU-3A's, WE-
639's, On-Air & recording lights 
wanted. 615-352-3456, FAX: 615-
352-1922. 

RCA 77-DX's & 44-BX's, any other 
RCA ribbon mics, on-air lights, call 
after 3PM CST, 972-271-7625. 

RCA ribbon mics W Gunn, 760-
320-0728 

MISCELLANEOUS 

WANT TO SELL 

RO1RON BLOWERS AND RAU BLOOMS 
new 8. rebuilt for Elcorn, Harris, CCA, CSI, 
McMartin. Goodrich Ent. 11435 
Manderson St. Omaha, NE 68164 
402 493 1886 FAX 402 493 6821 

Audiometrics voice over booth on 
wheels w/XLR/phono inputs, 
60x42x30, $1275 +shpg. J Baltar, 
207-623-1941. 

Infonics CSR 200 stereo reel to 
cassette tape duplicator, 4 copies 
per pass, $995. P Stanton, 480-
461-9609. 

Dynatex ESD-10 splice finder/eras-
er, as is, $200; Howe Tech 2300-A 
phase chaser, $300; Broadcast 
Devices BDI CDS-200 composite 
dist amp/switcher, $500; CRL 
Dynafex DX-2 processor, $400; 
VRC-1000 fail safe unit by Gentner, 
$150. M Connor, 914-592-1071 ext 
103. 

RF Warning Signs 

9"x 12" $ 13.95 
e'x'4 

10"x 19"$19.95 CAUTION 

Elm:freaks 804) 984-4255 
no wilawass 

Spectra Sonics 601 compressor, 
MONO, correete w/outboard controls & 
VU meter, schematic, brand new, $200; 
PJlen & Heath "Mini-Limiter/Pro-Limiter" 
$50/60. M Crosby, 408-363-1646. 

WANT TO BUY 

Jazz record collections, 10" 
LP/12" LP be-bop, swing, dixie, 
highest prices paid. B Rose, 
Program Recdgs, 228 East 10th, 
NYNY 10003. 212-674-3060. 

MONITORS 

WANT TO SELL 

JBL & Altec drivers. J Price, 214-
321-6576. 

Used Mod Monitors, McMartin & 
Belar. Many to choose from, tuned 
& calibrated on your frequency, full 
guaranteed. Goodrich Ent. 402-
493-1886. 

Yamaha NS10Ms, $295. W Gunn, 
760-320-0728. 

BEE 
RECEIVERS & 

TRANSCEIVERS 

WANT TO SELL 

TFT reciter/FM exciter & STL rcvr, 
crystal set for 98.9 MHz, excel cond, 
$3500. M Connor, 914-592-1071 
ext 103. 

RECORDERS  

WANT TO SELL 

STUDER REVOX 
PARTS/ SERVICE 

Cassette-CD-Open reel 
Capstan resurfacing. ALL BRANDS. 

JM TECHNICAL ARTS 
1515 Elm Hill Pike #203 

Nashville, TN 37210 (615) 365-9030 

Ampex AG-440C (2) in gd cond 
one needs brake adjustment 
$2000/60. C Marker, 906-249 
1423. 

Otan i MTR-12, .50 inch, 4 trk w/CB-
109 autolocator w/manual, $550; 
MCI JH-110 Series parts, call for 
availabilities. J Borden, 414-482-
8954. 

ITC 
Reel-to-Reel 
Recorders 

SEQUOIA 
ELECTRONICS 

800-848-4428 
M MI MASTERCARD 

Sony U-matic top loading players 
(8) and a few recorders, $300/all 
+shpg. J Batter, 207-623-1941. 

Machine 
7 7 5-E e Service 

Fast, expert repairs on all DAT 
recorder brands & models 
including ADAT and DA-88 
Warranty Service on Most Brands 

Over 3000 Machines Serviced! 

New/Refurbished DATs Available 
Compare Our Rates! 

Pro Digital Inc. 
/74 T Recorder Service Specialists 

(61 0) 353-2400 

Ampex 354-2 stereo tube rcdr, 
excel cond, $695; Ampex 351 trans-
ports, decks, etc, BO; Ampex 440 
stereo w/Ampex AM6x2 mixer, 
$750; Ampex 440C in console, 
3.75-30 ips, $995; set of new 
Ampex 8 trk 1" heads, $750; set of 
new Ampex 16 trk 2" heads, $350 
ea; MCI JH 110 stereo in console 
(2), $495 & $750; MCI stereo electr 
B-C, $150; MCI power supplies, 
$150; Ruslang rcdr console, $200; 
Ampex servo motor & amp, $300. J 
Price, 214-321-6576. 

Ampex PR-10 1/4" 1/2 trk 7" reel, 
rack mount, case, manual, Amperex 
tubes, clean, tested, unrestored, 
$195/130/trade for old tube amp. A 
Sandoval, 515-965-3823. 

Otan i MTR-12 1/2" 4 trk wiCB-109 
autolocator. BO. J Borden. 414-482-
8954. 

Ittli Online 

CONSULTANTS 
EVANS Consulting 

Communications 

Engineers 

FCC Applications • Design • Field Engineering • Tower Detuning 
Upgrade & Relocation Studies • AM Directional Array Tuning & Proof 

EXPERTS IN: 
TV • DTV Transition • FM • Directional Antennas • RF Exposure 

210 S. Main St., Thiensville, WI 53092, (262) 242-6000. FAX (262) 242-6045 
httpwwww.evansassoc.com Member AFCCE 

r T Z. Sawyer Technical Consultants 
AM-FM-TV-LPTV 

• FCC Applications & Exhibits • Frequency Studies 

• Experimental Authorizations • Class Upgrades 

• AM Directional Antennas • STL Applications 

• High Power Antenna Arrays • Station Inspections 

tr 1-301-913-9287 
FAX: 131111 913-5799 • 5272 RI\ er Rd. 9-160 • Bethesda. MD 20816} 

MUNN-REESE, INC. 

Broadcast Engineering 
Consultants 

AM - FM - TV 

Box 220, 100 Airport Rd. 
Coldwater, MI 49036 

517-2711-7339 or Fax 517-278-6973 

wayne@munn-reese.com 

GRAHAM BROCK, INC. 
BROADCAST TECHNICAL CONSULTANTS 

Etill service From Allocation to 
operation AM/FM/IN/AUX Senices: 

Field Work :Antenna and 
Facilities lksign 

Over 35 years engineering 
and consulting e.vperience 

912-638-8028 
202-393-5133 
www grahambrock corn 

datswooàle' 

Market Analysis 

Engineering Software 

Ethnic/Demographic Data 

Custom Fll II-color Mapping 

Sales Marketing Packages 

www.dataworld.com lit io a dataworld.com 
800-368-5754 fax: 301-656-5341 

Consulting Communications Engineers 
EMC Test Lab 

FCC Applications and Field Engineering 
• Frequency Searches and Coordination 
• AM-FM-CATV-ITFS-LPTV 
• EMC Test Lab-i ,in(1 I (y-opean ( IEC:)  

OWL ENGINEERING, INC. 
1-800-797-1338 Fax (612) 785-4631 

8899 Hastings S1 NE, Minneapolis, 3449 ( 612)783-4113 'N111,11,.., r 

PC - SOFTWARE 
AM FM TV Search Programs 
Signal Mapping-SIL Paths 
RFHAZ-US Census PopCount 
FAA Tower-Draw Tower 

Doug Vernier 
Engineering Consultant 
1600 Picturesque Drive 

Icy:a 
y 

Cedar Falls IA 50613 

1300- 743-DOUG 

MULLANEY ENGINEERING, INC. 
Consulting Engineers 

.Design & Optimization of 
AM Directional Arrays 

-Analysis tor New Allocation. 
Site Relocation, And Upgrades 

AM-FM TV LPTV 
Wireless Cable 

(MDSIMMDS/ITFS/OFS) 
-Environmental Radiation Analysis 

-Field Work 
•Expert Testimony 

9049 Shady Grove Court 
Gaithersburg, MD 20877 
Phone: (301) 921-0115 
Fax: (301) 590-9757 

email: mullengr@aol.corn 

LP. FM 
Frequency Searches $250 
FM Commercial or Non-commercial 

Application, Amendments, Upgrades 

Call Michael Celerna 
631-928-6506 Fan: 631-928-1905 

or Write: 
41 Kathleen Cresent, Cons NY 11727 

System One Communications 
Broadcast Constructors 8. Consultants 

Houston, Texas 

888-625-5649 

• AM-FM Site Construction 
Specialists 
Complete Tower Service 
Antenna & Transmission 
Line Diagnostics 

›.• Custom Studio Designs & 
Furniture 

Q: Looking for 
quality radio 

programming? 
A: DAStrock.com 

Advertise in Radio 

World and reach 

the broadcast 

professionals. 

Call Simone TODAY! 

703-998-7600, Ext. 154 

Akai M7 Cross-Field head 
recorder, $100; Roberts portable 
recorder, mono, tube-type, take-off 
on Ampex 600 Series, $100; (3) 
Ampex 440/450 tube type PB electr 
w/o tubes, $200 ea; Ampex early 
recording monitor amp w/S-31A out-
put xfmr & 5" Utah speaker, tube 
type, rack mount, $150/60; AMPEX 
RESTORATION FREAKS!! - VIF 
tube replacements & adapters, VIG 
1006-JFET replacement for 12SJ7, 
12AX7 or 6F5 tubes, spec sheet 
avail, $ 16 ea. M Crosby, 408-363-
1646. 

ALL NEW!! Spotmaster TP1I3 
tape timers, $ 175; CLOSEOUT 
Spotmaster TP1B cart winders, w/o 
pressure roller & timer, $25 +shpg; 
STL alignment carts C0031- Fl 
(IEC), CO234-2- Fl (stereo IEC), 
X1235- 1- Fl (3150 Hz Flutter), $25 
ea. M Crosby, 408-363-1646. 

New MCI 110C-2s, $1800; Scully 8 
Irk, $1500; new short MRL test tapes, 
$229 for 2", $79 for 1/4", all formats 
avail; Otan MX5050 Mk III-8, $3k; 
Otan CB110 remote, $300; CB116 
locator, $550 (all for $3.5k); Tascam 
85-16 wAocator, remote, dbx, $1800; 
MCI JH110B 8 trk w/locator, $2900; 
Akai ADAM new, digital 12 trk, $3500; 
Ampex ATR102 rebuilt 1/4", $4900, 
1/2", $6400; Technics RS1500 isoloop 
recorders, $695; Otan 5050 2 trk, 
$695. W Gunn, 760-320-0728. 

Scully 28013-2 w/servo motor in Russ 
Lang roll-around console, new record 
& PB heads & idler, $1100 +shpg; 
Ampex 622 speaker/amp in portable 
case, $200; portable case for Ampex 
622 speaker/amp, case only, $75; 
lnovonics solid-state R/P electr for 
Ampex upgrade, 2 chnls, $100 ea. M 
Crosby. 408-363-1646. 

WANT TO BUY 

14" reels, full or empty. G Kirby. 
937-644-0468 

Sony APR-5000, working or not: 
MCI JH-110A. B. C. 1" 8 trk. J 
Borden, 414-482-8954. 

Ampex ATR100 taperecorders for 
parts. Circuit cards, heads, motors, 
machine parts, or electronic parts. 
Call 818-907-5161. 

REMOTE & 

MICROWAVE  

WANT TO SELL 

TELOS-Zephyr 
COMREX-Hotline. Vector 

MUSICAM-Prima 
COMPLEIE AUDIO PACKAGES 

Silver Lake Audio 
(516) 763-1776 

internee silverlakeaudio.com 

Moseley ICU-1A isocoupler, 940-
960 MHz, used, $ 150/ea. C Bryson, 
724-776-5204. 

Comrex 2XP lncoder, $450. Tom, 
1-800-860-9771. 

WE RENT FOR LESS 

Medlin 

Milts 
Nexus 

Audio 

Fil DMus 

FM Mu Amps 

Test Equipment 

K we don't hove It, woe wIK ont MI 
SCAM, INC. (800) 438-8060 
"You Know We Know Rude 

Marti API-2 RP xmtr, hand-held, 
$500; Marti AR-10 RP rm. on 
161.67 & 161.73 freq, $400; Marti 
RI-15 RP xmtr on 455.85 & 450.85 
freq, $400; Marti APT-25-R xmtr on 
455.65 & 455.70 freq, as is, $300. M 
Connor, 914-592-1071 ext 103. 

TFT 8300 composite STL, on 949 
MHz, just removed from service, 
$2400. B Geyer, 304-523-8401; 
email: bgeyer@ezwv.com. 

dvertise in Radio 
World and reach 
the broadcast 
professionals. 

Call Simone TODAY! 

703-998-7600, Ext. 154 

DISTRIBUTOR 
DIRECTORY 

The following distributors serving the 
broadcast industry would be glad to help you 

with any of your requirements. 

CORNELL-DUBILIER 
MICA CAPACITORS 

FROM STOCK 

JENNINGS VACUUM 
CAPACITORS 

FROM STOCK 

JENNINGS VACUUM 
RELAYS 

SURCOM ASSOCIATES 
2215 Faraday Ave., Suite A 
Carlsbad, California 92008 

(760) 438-4420 Fax: (760) 438-4759 
e-mail: linkesurcom.com wch: w.surcom.COM 

...Some people get hooked on 
broadcast equipment big 
time...they think about it...dream 
about it...talk about it all the 
time. for example.. us... 
RADIO! The beat goes on! 

CROUSE-KIMZEY 
OF ANNAPOLIS 
tops in broadcast equipment 

1-800-955-6800 

illask for Kathleen . 

kkannapolis@worldnetatt.net 
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ECONCO 

REBUILT 

POWER TUBES 

APROXIMATELY 

1/2 THE 

COST OF NEW! 

TEL: 800-532-6626 

INTL: +1-530-662-7553 

FAX: +1-530-666-7760 

SE HABLA ESPAÑOL 

SATELLITE 
EQUIPMENT 

WANT TO SELL 

15 KHz. DAT card for Dart 384 sat 
rDr. 30. C Bryson, 724-776-5204. 

SCFTWARE/ 
DATABASES  

WANT TO SELL 

,NEXPENSIVE 
PC SOFTWARE 

or Radio Broadcasters 
Troffic, Billing, Accounting 
& Music Scheduling 

C941) 643-3689 
www.aba-software.com 

email: 
dlemoeaba-software.com} 

STATIONS 

WANT TO SELL 

1 kW AM Radio Station for sale or 
leaïe in Dcean City, Maryland. Call 
(301) 775-5577. 

WANT TO BUY 

Wilkins Communications looking for 
stations to purchase. Contact Bob 
Wilkins at BobOVVilkinsRadio.com or 
call 864 585-1885. 

TAPES/CARTS/ 
REELS/CD'S 

WANT TO SELL 

Amer AG-440B in dog house wive-
able capstan & spare capstan motor, 
manuals, fair cord, $700 ri the NY/Phlia 
area; Revox PR-99 r-r tape rcdr, 75 & 15 
ds, great cond, $200 +shpg. Mornlngstar 
Souno, 732-938-4217. 

Audiociisc 10 - 10", 20 — 12", 3 — 16" in 
master shipping case, BO. M Crosby, 
408-363-1646. 

TEST EQUIPMENT 

WANT TO SELL 

FS Tektronix 1720 Vector scope, like 
new, $1303; (2) Tektronix 1420 Vector 
scope, low hrs, ckt board & per supply, 
el shines like new, $575; (1) Tektronix 
528A wave monitor, low hrs, very dean, 
$450. Bill. 973-773-3559. 

Potomac Instruments HA-51 8, 
AG51 audio gen & dist analyzer, 
$2500/130. L Mueller, 407-830-6398. 

Prime Image HR600 TBC, $950 
+shpg. J Baltar, 207-623-1941. 

Xedit 15P flutter & drift meter, recently 
calibrated, $125. P Stanton, 480-461-
9609. 

General Radio 1606A RF bridge, as 
new w/cables & manual, BO; General 
Radio GR821A Twin T impedance 
measuring circuit, as new w/cable & 
manual, BO. J Nashmy, 201-384-
0500. 

Nems-Clark AM field strength meter 
by Vitro Electronics mdl 120E, $400; 
Continental 802A FM exciter, 50W, 
excel cond, $2200; BE FX-30 FM 
exciter, $3000. M Connor, 914-592-
1071 ext 103. 

Tektronix digital multimeter DM 
501A, $150; Tektronix digital multime-
ter DM502A, $150; BK precision dyna-
jet 707 tube tester, $195; EICO 150 
solid state signal tracer, $100; HP 353 
100 db attenuator, $65; HP 5308A 
counter, BO; HP multimeer 5306A, 
BO; Ampex Sel-Sync, $300; 
Nuvistors, assorted, $25. J Price, 214-
321-6576. 

WANT TO BUY 

Potomac Instruments FL 31 .5 to 1.7 
MHz. bandpass filter wanted. L Mueller, 
407-830-6398, 

Operator & service manual for chip; 
Burner model storey system P-240-chip; 
Burner for EPROM-S 2716-2516-M C I 
wanted; processor board PCA 2500-
0611. J Price, 214-321-6576. 

Portable Audio Generator 
The AX-il ToneJack is a battery operated, precision audio generator 

RS-232 
• LOG SWEEP 

•TONE BURST ( tuS no 29.999 conws 

• SINE & SQUARE WAVE (1 HZ - 29.999 Hz) 

• STEP THROUGH USER LIST OF 10 FREOUENCYS 

CONE X' EsyLVriRro° 11111 
1602 Carolina Street Bellingham WA 
(360) 731-4323 FAX ( 360) 676-482? 

FOR MORE INFORMAT 

800-645-1061 
www.conex-electro com 

SERVICES 

SIMPLE CONNECTION 
200 Product Lines, Integrated & Prewired 

Connect to the USA Turnkey Distributor 

BROADCAST  
 RICHMOND 
E-mail broadcasteinfocom.corn 

Tel 765-966-6468 Fax 765-966-5505 

www.broadcast-richmond.com 

TRANSMITTERS 

WANT TO SELL 

USED: FM/AM Transmitters, 
RPU's, STL's, FM Antennas, 
Consoles, Processing, etc. 

CONTINENTAL 
COMMUNICATIONS 

3300 Chippewa, 
St. Louis MO 63118 

1-800-664-4497 
FAX 1-800-700-9427 
contcomm@tiastl.net 

BE FM 5B, 1991 vintage. 5 kW 3 phase 
FM xmtr on 104.9 MHz, like new, avail 
3/1/00, $15,000. B Campbell, 915-673-
5289. 

Collins 20V-3, airrently on air, excel 
cord, many spare parts, avail in the 
spring, $3500. J Scott, 518-725-7175. 

Harris MW-50-C 50K Watts 1983 AM 
xmtr, used since 1983, daytime use only, 
excel tond & ready to ship immediately, 
$25,003. J Weitzman, 2Ce-682-3536. 

Nautel Ampfet ND1 1 kW AM factory 
tuned to 1570 KHz in perfect cord, 
$8500,80. R Mille, 808-572-5534. 

OFF THE AIR? 
Emergency Back-up Rentals 

FM Exciters - STb - 
FM Pwr Amps - Antennas - 
Studio & Test Equipment 

SCMS Inc (800) 438-6040 
"You Know We Know Radio" 

Tepco J-340 (3), like new, 2 yrs old, 
$2000/ea. C Marker, 906-249-1423. 

Various silver mica doorknob capaci-
tors, BO C Bryson, 724-776-5204. 

BE FM5A 1986, very dean & well main-
tained w/FX-30 exciter, can deliver, 
$15,000; Nautel Arnfet 1 1986, very 
dean & well maintained, can deliver, 
$10,C00. K Smith, 517-732-2341. 

Collins 20V02, 1 kW AM, mime by cer-
tified eng, new high volt, rncdulation & 
tow voltage transformers, new high vol-
ume cooling system. output power vari-
able by motor controlled powerstat. 
Many other innovations inducing spare 
4-400 tubes, now operating in the 160 
meter band w/extemal VFO. ID Byars, 
931-668-8451; email: ike@multipro.com. 

TRANSCOM CORP. 
Serving the Broadcast Industry Since 1978 

Fine Used AM & FM Transmitters and Also New Equipment 

For the best deals on Celwave products, 
Andrew cable and Shively antennas. 

100 W FM 1985 Harris FM100K 

1 KW FM 1981 Harris FM 1K 1KW AM 1979 Harris MW1A 
2.0 KW FM 1996 BE FM 2C Solid State 
2.5 KW FM 1976 Collins 8310 1KW AM 1993 Continental 314T Solid 
2.5 KW FM 1974 Harris FM 2.5H3 State 
3 KW FM 1975 CSI FM3000E 
5 KW FM 1989 Harris HT-5 1KW AM 1995 Nautel ND-1 

5 KW FM 1976 RCA BTF 5E1 5KW AM 1981 Harris MW5A 
5 KW FM 1967 Collins 830E 
6 Kw Fm 1994 Henry 6000D 5KW AM 1984 Harris SX5 

20 KW FM 1984 Continentai8i6R2A 10KW AM 1978 Harris BC 10H 

20 KW FM 1973 Harris FM 20H/K 60KW AM 1978 Continental 317C-1 
25 KW FM 1981 Harris FM 25K 

30 KW FM 1986 BE FM 30A 50KW AM 1978 Harris MW-508 

2655 Philmont Ave #200, Huntingdon Valley, PA 19006 

800-441-8454 • 215-938-7304 • FAX No. 215-938-7361 

FOR INFORMATION AND THE LATEST PRICES, 
VISIT OUR INTERNET SITE: WWW.TRCORP.COM 

SEND YOUR E-MAIL REQUESTS TO TRANSCOM@TRCORP.COM 

Collins 8Z9E-1 power rock, well main-
tained, spare parts & manuals. R Hall, 
340-776-1000 x236. 

FM 5KW dummy load, great tond, 
$2500. M Connor, 914-592-1072 ext 
103. 

Gates BC1G AM 1000W, complete tut 
not running, buyer transports from 
Central Indiana, $500. B Tennant, 765-
642-2750. 

Legal low power AM xrntrs that cover 
up to 3 miles, type accepted w/FCC ID 
#DPD624TA100, $1800 per xmtr. 
WBLC), 401-322-1743. 

McMartin BF 25 R, comes w/exciter, 
could deliver, $17,500/80. R Siebert, 
402-729-3382. 

TRANSMITTERS  

FM RADIO 
Including Stereo Encoder 

1Watt 
30 Watt 
300 Watt 
600 Watt 
1 KWatt 
2K Watt 
4KWatt 
saran taylorbrsebunternetcom 

Orlando FL 
Freephone CO 877 329 2669 
Freetax ( 1) 877 329 2670 
Fax Inl. 407 363 1922 
European Sales office Oldham England 
(44)161 652 3221 
Fan (44)161 626 1736 

$1,183 
S1,558 
$3.300 
$6,198 
$9,064 

$12,376 
$21,570 

1Watt 
2Watt 
4 Watt 
20 Watt 
40 Watt 
100 Watt 
200 watt 
400 Watt 
800 Watt 
1KWatt 
2k Watt 

TAYLOR 

51,614 
$1,730 
$2,268 
$4.035 
S5,247 
S6,825 

$10,268 
S11,158 
$19,026 
$23,816 
$37,152 

Hants FM-25-K xmtr. Mike, 800-588-
7411. 

McMartin BF-10K 10 kW FM, factory 
rebuilt, in perfect, like new tond, includes 
new tubes, tested & tuned on your freq. 
Guaranteed. Adjustable from 5.5 kW to 
15 kW, FCC type accepted. Goodrich 
Ent, 4C2-493-1886. 

McMartin BF-5K 5 kW FM, factory 
rebuilt in perfect. like new cord, includes 
new tubes, tested 8. tuned on your fnaq, 
guaranteed, fully adjustable from 0 to 5.5 
kW. Gcoirich Ent, 402-493-1886. 

WANT TO BUY 

5 kW single phase FM xmtr. J Ingram, 
662-563-4664. 

McMartin AM/FM xmtr, any model, 
exciter or stereo modules. Goodrich 
Ent., 11435 Manderson, Omaha NE 
68164. 402-493-1886. 

TUBES  

WANT TO SELL 

4CX250B (2), 828 (6), 810 (2), new, 
BO. C Bryson, 724-776-5204. 

AMPEREX, EIMAC, SVETLANA 
3CX400A7/8877, 3CX3000A7, 3-
500ZG, 4CX250B, 4-400, 4CX400A, 
807, 833C, ETC. Westgate 800-213-
4563. 

C Electronics Co. 

NEW TUBES 
We have the alternatwes 
for all your needs, at the 
lowest prices. direct from 

OUR STOCK! 
EIMAC, SVETLANA, PRO-TEK® 

EEV and many others. 
(352) 688-2374 

PH: (800) 881- 2374 
FAX: (352) 683- 9595 

SE HABLA ESPANOL 
WE EXPORT 

VISA/MASTERCARD ACCEPTED 

TUBES, Eimac, Svetlana, 
8 0 0-4 3 0-6 6 8 3, 
Fax: 905-8 4 4-6263 
ams@hard-to-find.net 
www.hard-to-find.net 

FOR THE BEST PRICE 
8. 24 Hr service on transmitting tubes 8. 
sockets/parts, new & rebuilt call 
Goodrich Ent. at 402-493-1886 day 
c. .11_i9ht, FAX 402-493-6821  

WITH YOUR 
eDVERTISINE 
DOLLARS! 

)esssss.esssee 

Advertise in 

Radii:ULM. 
and reach 

the 
broadcast 
rofessionals. 

Call Sirrione 
TODAY! 
[703] 

98-75130 
xt. 154 
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RF POWER 

HQ: 8200 S. Memorial Parkway Huntsville, AL 35801 Phone: 256-882-1344 Fax: 256-880-8077 
Mktg & Eng.: 3000 Alpine Road Portola Valley, CA 94028 Phone: 650-233-0429 Fax: 650-233-0439 

The Best of Two Worlds! 

e  Immediate Shipment from Stock! 
Broadcast & Communications 67.1119 

Tubes • Transistors • RF Fets svetiana 

HV Rectifiers & Bridges 

Tel: 760-744-0700 800-737-2787 • Fax: 760-744-1943 
E-mail: rfperfparts.com • Web: www.rfparts.com 

435 So. Pacific Street, San Marcos, CA 92069 

Se Habra 
Español 

We Export 

TURNTABLES 

WANT TO SELL 

Technics SP-25 quartz direct drive 
pro base, like new, 6 mos old, $ 175. 
A McClatchey, 915-779-0016. 

Advertise in Radio 
World and reach 
the broadcast 
professionals. 

Call Simone TODAY! 
703-998-7600,E= 

'MUNI (DUIM 

EMPLOYIVINT 

AD ON CIUM 

WIL=5.3 SITE 

FDR Two 
WEEKS POP 

ONLY $2.00 

Pr.F1 WOF-101 
Call Simone at 

1-800-336-3045 ext. 154 
or email at: 

smullins@ imaspub.com 

RacJile Ukold 

EMPLOYMENT 
HELP WANTED 

Technical Support Representative/Product Specialist 

360 Systems is a respected manufacturer of professional digital audio equipment for the Broadcast and Post 
Production industries. We are looking for a Product Specialist with experience in these industries, as well as 
general audio production experience, including: 

• Timecode and Video Sync references, and synchronization of digital audio with video 
• Digital Audio Interfacing 
• Hard Disk audio systems 

Good problem solving and customer handling skills are a primary requirement. Electronics and computer 
knowledge are also desirable. Position includes training on our entire product line, which includes audio edi-
tors and multi-track recorders. Travel requirements are minimal ( 1-2 trade shows a year). 

360 Systems is located in Westlake Village, CA, approximately 35 miles west of Los Angeles We offer a com-
petitive benefit package including medical and dental. 

Please submit resume and salary history to Brad Cox by mail, FAX or email at 

360 Systems 
5321 Sterling Center Drive 
Westlake Village, CA 91361 

FAX (818) 991-1360 
Email bradc360@earthlink.net 

Recent acquisitions have created 
central and northern New England 
openings for Sales Managers and 
General Managers. A locally owned 
New England based company 
seeking long-term team leaders. 
Exciting comp. Package available 
including equity participation and an 
opportunity to share in the 
Company's growth. Fax resume to 
Northeast Broadcasting (603) 668-
6470. 

Mat, Inc has an immediate opening 
for a "Chicago Market Engjneering 
Manager" The suuessful amdiclate 
will be responsible for technical opera-
tions & supervision d all Engineering 
and ir peisonnel at AMENS six radio 
minions& the AMFM Chicago Corporate 
Offices. This positon requires extensive 
Major Market &melee Engineering 
experiencee. Good administrative skills 
&1Fexpeiienoeaisa1sorequinxI If you 

are interested in& qualified fir this pasi-
rim please send your reaune to: Randy 
Maim« A.11FX lac, 2859 Giza& 

Dr. Gin neuille GA ,30504. Fax: 770-534- 
9661, e-mail: rmullinax@amfm.com. 

RF ENGINEERS - Southern 
California industry leader seeks 
highly skilled component level 
troubleshooters for Broadcast 
Transmitters, all power levels. Send 
resume: Box 121003, San Diego 
CA 92112. 

Are You Ready 
for What's 

Harris Corporation-Broadcast 
Communications Division, the 
world's largest manufacturer of 
radio equipment has the follow-
ing opportunity available at our 
Quincy, IL facility 

The Radio Field Service Engineers will pro; de world-class techni-
cal support to our customers and deliver the highest quality on-
site installation, troubleshooting and field engineering services. 

These positions require a minimum two-year Associate's degree 
and 5 years' minimum technical background in broadcast station 
operation. Experience with Harris transmitters preferred. A solid 
background in RF transmission systems is a prerequisite. Some 
international travel is required. 

Harris Corporation offers a competitive salary with a comprehensive 
benefits package and opportunities for growth and advancement. If 

qualified, please send resume and salary history in confidence to: 
Harris Corporation- Broadcast Communications Division, 

Attn: Ellen Agard, Human Resources, P.O. Box 4290, 
Quincy, II. 623084290; or E-mail: eagardOharris.corn; 
FAX: (217) 221-7082. 

Harris Corporation is an 
Equal Opportunity 

Employer. 

www.broadcast.harris.com 

EXPANSION CREATES OPPORTUNITY 

LIVE * WORK * PLAY 
IN NEW ENGLAND 

Tired of consolidation and ff0 Berger mania? 
We are a locally owned company who intends to stay that way! 

Our expansion has created 
Account Relies 
Sales Mgrs 
General Mgr 
Air Talent 
Chief Engineer 
Director of Internet [lev. 
Group Promotion Mgr 

some great career opportunities: 
- Boston. Southern N.H.. Burlington 
- New Hampshire/Vermont 
- Vermont 
- Vermont/New Hamphire 
- Vermont 
- The World 
- New England 

Fax your resume to: Northeast Broadcasting Corp. ( 603) 668-6470 

POSMONS WANTED 

Broadcasting school grad ready 
to get it on in the radio world, fast 
learner, hard worker & a great mind! 
JD 405-356-0035. 

CE/Computer tech w/20+ yrs 
hands on engineering exper seeks 
CE position in a top 100 market. 
Strong audio, computer networking 
& RF skills. 704-563-8676. 

Experienced CE seeks FT/PT, 
contract, seasonal work NE, friend-
ly, outgoing, seeking work in the 
NE, radio, AM/FM, TV work, FCC 
liensed, CET (4 options), amateur 
radio operator, exper in carrier cur-
rent AM & MDS also. M Rakoff, 718-
969-5224. 

Middays, afternoon drive or 
nights, any of those need filling? 10 
yr vet relocating to work for you. 
Andy, 330-633-5323. 

CE position wanted: 22 yrs exper 
w/computers, xmtrs, automations, 
DCS, UDS, digital studios. R King. 
541-269-9109. 

Energetic, creative & entertaining 
w/15 yrs of exper in theatre & pro 
wrestling, now ready to get behind 
the music. Richard, 405-631-2280. 

Mature, professional rookie-grad 
w/specialized training in radio 
broadcasting is ready to get started. 
Will relocate. Connie, 405-375-
6843. 

..........   
0fl  t t 0 II 214Perte 

gee Reach broadcast equipment buying prospects at :1111. & 

EMPLOYMENT 
SERVICES 

WE PLACE 
ENGINEERS 
Employer Paid Fees, 
20 Years personalized 
& confidential service. 

Al! USA States & Canada 

MAIL & FAX: 

KEYSTONE INTL INC e 
49 S. Mein St., Pittston, PA 18640 USA 

Tel: (570) 655-7143 
Fax: (570)6545765 

web: keystorteint.com 

Employee Employer Service 
Alen Cornish / Mark Kelly ine 

ek... AM/FM radio stations, networks & groups, recording studios, 
engineering and consulting firms every month. 

...... ............ • Products & Services Showcase appears in every issue of 
RADIO WORLD. For details and information, contact your 

advertising representative or Simone Mullins at RADIO WORLD 

................. JP- Tel + 1-703-998-7600 ext. 154 or FAX + 1-703-671-7409  
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ACTI ID N-GRA NI 
EQUIPMENT LISTINGS 

Radio World s Broadcast Equernent Exchange promdes a FREE ,song servece for fade stahons and record,ng studes only All other end users writ be 

charged The FREE se/shoe does not apply to Employment Help Wanted ads or Statens For Sale ads. These are publehed on a paxl base only Send yo, 
Itsfings to us by 1.11,09 out the torro below. Please be aware that It takes one month for lefings to appear. The listIngs run for two consecutme Issues 

and most be reSubmItted rn order to run agen. Thank you 

Please print and include 
all information: 

Are you currently a subscriber to Radio World?. 
_1 Yes _1 No 

Signature Date 

Contact Name  

Title  

Company/Station   

Address  

City/State  

Zip Code  

Telephone   

Brokers, dealers, manufacturers and other organizations who are not legitimate end users can par-
ticipate in the Broadcast Equipment Exchange on a paid basis. Line ad listings & display advertis-
ing are available on a per word or per inch basis. 

WTS J WTB J Category:  
Make:  Model 
Brief Description: 

Price: 

VVTS J WTB J Category:  
Make: Model: _ 
Brief Description:   

Price:   

VVTS J WTB CI Category: 
Make:   
Brief Description:  

Price. 

Model 

'Closing for listings is every other Friday for the next month's issue. All listings are run for 
2 issues unless pressed for space or otherwise notified by listee. 

Broadcast Equipment Exchange 
PO BOX 1214, Falls Church, VA 22041 • Tel: 800-336-3045 • Fax: 703-998-2966 

Reach your internet-savvy 
clients with RW Online! 

RW nline 
The Industry's Online Resource 

Newsroom • Vendor & Product Directory 

Calendar of Industry Events • Broadcast Organization Directory 

Guy Wire's exclusive column • Reader Subscription Services 

Highlight your listing in the searchable 

Vendor & Product Directory 

or sponsor a section! 

http://www.rwonline.com 
For advertising information, contact 

Richard Farrell at 703-998-7600 x115 or 

rfarrelleimaspub.com 

ADVERTISER INDEX  
PAGE 

This listing is provided for the convenience of our readers. 
Radio World assumes no liability for inaccuracy. 

ADVERTISER WEBSITE URL 

12  360 Systems  

17 AETA Audio Corp   

59  Altronic Research   

31  Aphex  

38 Armstrong Transmitters   

21   Arrakis   

24 Arrakis   

56  Arrakis   

52 ATI   

6  Audio Precision  

40 Audioactive  

2  Auditronics   

63  Belar  

48  Bext   

52  Broadcast Data  

52 Broadcast Devices, Inc.  

19  Broadcast Electronics   

42  Broadcast Electronics   

67 Broadcast Richmond  

16 

52 

15 

36, 37  

4  Burk Technology   

45 Buysellbid.com Inc  

62 Cable X-perts   

49 Cartworks/DBM  

52 Circuit Werkes  
62  Circuit Werkes  

3  Clark Communications   

62 Coaxial Dynamics, Inc.   

7 Comrex  

1   Continental Electronics   

52 

58 Crown Broadcast  

13  Cutting Edge  

62 Dayton Industrial   

18  Denon America  

25  Digigram  

60 Econco  

60 Excalibur Electronics  

62  Freeland Products, Inc  

52 Gorman-Redlich Mfg. Co.   

62  Halland Broadcast Services  

27  Harris   

28 Harris   

29 Harris   

47 Harris   

34  lnovonics  

51   Inovonics  

53  lnovonics  

60 J Squared Technical Service   

8 JK Audio  

30  Kintronic Labs  

22  Logitek   

26 Lucent Technologies   

44 
55 Modulation Sciences  

20 

43  National Public Radio (NPR)  

41   Netia  

33  Neutrik USA   

60  Nott Ltd.   

11   Orban  

35  Pristine Systems  

60 Propagation Systems   

5 Radio Systems   

23  Radio Systems   

39 RDA Systems   

60 RDA Systems   

10  Register Data Systems   

60 

14 Scott Studios www.scottstudios.com 

60 Shively Labs www.shively.com 

60  Silicon Valley Power  www.svpa.com 

53 Sine Systems  www.sinesystems.com 

9 Telos Systems www.telos-systems.com 

62 Videoquip Research  www.videoquip.com 

71 Wheatstone  sales@wheatstone.com 

72 Wheatstone  sales@wheatstone.com 

32 Whirlwind  www.whirlwindusa.com 

www.360systems.com 

www.aetausa.com 

www.altronic.com 

www.aphex.com 

www.armstrongtx.com 

sales@arrakis-systems.com 

sales@arrakis-systems.com 

sales@arrakis-systems.com 

www.atiguys.com 

www.audioprecision.com 

www.audioactive.com 

sales@wheatstone.com 

www.belar.com 

www.bext.com 

www.broadcastdata.com 

www.broadcast-devices.com 

www.bdcast.com 

www.bdcast.com 

www.broadcast-richmond.com 

  Broadcast Software Intl ( BSI)  www.bsiusa.com 

Broadcast Tools www.broadcasttools.com 

BSW www.bswusa.com 

BSW www.bswusa.com 

www.burk.com 

www.buysellbid.com 

www.cablexperts.com 

www.cartworks.com 

www.circuitwerkes.com 

www.circuitwerkes.com 

NOT AVAILABLE 

www.coaxial.com 

www.comrex.com 

www.contelec.com 

Cortana  cortana@cyberport.com 

www.crownbroadcast.com 

www.nogrunge.com 

NOT AVAILABLE 

www.del.denon.com 

www.digigram.com 

www.econco.com 

Not Available 

www.freeland-inc.com 

www.gorman-redlich.com 

www.h-b-s.com 

www.harris.com 

www.harris.com 

www.harris.com 

www.harris.com 

www.inovon.com 

www.inovon.com 

www.inovon.com 

jsquared@cdsnetnet 

www.jkaudio.com 

www.kintronic.com 

www.logitekaudio.com 

www.lucent.comildr 

Media Touch www.omt.neVfuture 

www.modsci.com 

Moseley Associates www.moseleysb.com 

www.nprss.org \this 

www.netia.net 

www.neutrikusa.com 

www.tjantenna.com 

www.orban.com 

www.pristinesys.com 

psiba@surfshop.net 

www.radiosystems.com 

www.studiohub.com 

www.rdasystems.com 

www.rdasystems.com 

www.registerdata.com 

S C M  S., Inc.   www.scmsinc.com 
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•READERS FORUM• 

More on DAT 

Dear RW, 
I got such a kick out of the Dec. 8, 

1999, article by Ken R., "Why I Hate My 
DAT Machines." 
When Nagra was in the design 

stages of the series-C machines, they 
referred to the project as the ARES, 
Ares being the Greek god of war. Their 
idea then was to design a digital 
recorder that would provide the ulti-
mate reliability. In essence, they were 
declaring war on DAT machines and 
their inherent problems. 

Now, some six years later, the prod-
uct has undergone advancements in 

(Our communities have no daily news-
papers. Most folks would be buried 
before the community knew they had 
passed away if it were not for our on-air 
funeral notices.) 

Will we survive the onslaught of satel-
lite radio, Internet, etc.? I don't know. 
But as long as our listeners demand — 
and our local advertisers support — local 
news, high school sports (much of which 
we broadcast live), and, yes, funeral 
notices on the air, we will comply. 
We also "print" our news and sports 

stories and funeral notices, along with 
much, much more on our online news 
service, suntimesnews.com 

Yes, we do have the competition from 

People tune in to our stations 
because we offer them something 

they can't find anywhere else. 

sound quality, editing capabilities and 
digital signal transmission. Those who 
have used the machine love it. Why do 
you think this format has not been 
embraced by the broadcast market for 
which it was intended? 

Dan O'Grady 
Sales and Product Specialist 

Nagra USA 
Nashville, Tenn. 

Wal-Mart mentality 

Dear RW, 
I just read the "Wal-Mart Mentality" 

editorial in the Dec. 22, 1999, RW and 
couldn't agree more. 
I am the news director of an AM-FM 

combo in eastern Missouri. I cover the 
local city council meetings. We broadcast 
election returns live from the courthouses 
in the three counties we serve. We air lost 
dog and cat announcements and, yes, we 
do on-air obits. 

RADIO W ORLD 
READERS FORUM 

P.O. Box 1214 

Falls Church, VA 22041 

radioworld@ imaspub.com 
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— Don Pritchard 

the big city stations. St. Louis is an hour 
away, and in fact, one of the so-called St. 
Louis stations is officially licensed to our 
town of 4,400, but you never would know 
it by listening to them. 

People tune in to our stations and visit 
our Web site because we offer them 
something they can't find anywhere else. 
And that is the key to radio marketing in 
the future. Give the people what they 
want and what they cannot get anywhere 
else. I believe as long as you do this, they 
will continue to listen, no matter what the 
other guy is doing. 

Don Pritchard 
News Director 

KSGM(AM), KBDZ(FM) 
Ste. Genevieve, Mo. 

CD-R debate 

Dear RW, 
I am writing in response to "Readers 

Respond to CD-R Debate" (RW, Nov. 
24, 1999). 

It appears that there is no "standard." I 
recently had issues with "dual-layered" 
DVDs (they will cause certain computer 
configurations to malfunction.) You will 
need to verify that the media is com-
pletely compatible with the hardware 
you are using. 

Mike Edmonds 
Tucson, Ariz. 

Low—Power Who wins and who loses in the FCC's 

Winners 
approval of low-power FM? 
Bill Clinton and Bill Kennard win. Without 

question, LPFM is the child of Kennard, who 

and Losers is clear in his goals of ownership and pro-
gram diversity. The administration can claim 
a victory for small voices over those big, bad 

guys in the media, everyone's favorite bogeymen. 
The NAB gets a bloody nose, but it will dry soon. The association doesn't 

like to lose a battle like this, and rarely does. But its members have bigger prob-
lems, like competition from new media and keeping TV networks in the ranks. 

Big commercial broadcasters need not worry about LPFMs sucking up ad 
money; the new stations can only sell underwriting. But smaller-market stations 
may feel the pinch of competing even for those dollars. 

Will stations be hurt by the decision not to provide third-channel interference 
protection? Unlikely; the industry simply didn't prove its case on that, and other, 
more significant protections remain. 

Churches, community and ethnic groups, town councils and some colleges 
win. As we reported when the FCC first opened the question last February in the 
issue shown here, these aren't pirates, despite the frothing of some in Congress 
right after the vote. They are responsible 
entities who have been thirsty for a drink at 
the spectrum fountain for years. Many are 
led by long-time radio people who under-
stand the power of their medium and don't 
think its owners are using it wisely. 

But just as we don't think LPFM spells 
the doom of radio, we doubt it will be the 
panacea its fans had hoped for. It won't cre-
ate as many stations as fans would like. The 
biggest impact will be where the fewest peo-
ple live. This dilutes their victory, but the 
FCC acted wisely; stations at 1,000 W would 
have been much more intrusive. 

Radio engineers win. Already, their phones are ringing with calls from low-
power hopefuls looking to dip into the technical talent pool. Smart radio engi-
neers have never had better security in their income and careers than right now. 

Suppliers and consultants win. Equipment companies have been lusting (quiet-
ly) at the prospect of a thousand new transmitters and studio rigs. As one wag put 
it during the EAS rollout, "There's nothing like a government mandate to get cus-
tomers to spend money." 

Most important, listeners win thanks to a vote that allows them more choice in 
programming, while maintaining important spectrum protections and requirements. 
However, the benefit is only in proportion to the number of new stations in each mar-
ket. LPFM will mean little to people in New York, San Francisco and Philadelphia. 

That's one reason the biggest losers in this vote are radio pirates. 
Real pirates, anarchists who don't acknowledge the FCC charter, won't be sat-

isfied with what they see as a handful of signals in big markets and a few more in 
the boonies. They are unlikely to participate politely in the application process. 

A wise man once said, "To defeat your opponent, give him what he wants." 
This FCC vote knocks the legs out from under these people. It blunts their real 
purpose. No longer can they claim that the government didn't hear them. When 
they don't qualify for the bulk of licenses, or they find that their signais are 
unheard in big markets, expect them to come back on the air. And the FCC has all 
the political cover it ever needed to slam them down hard. 
We think the most important threat to the way radio does business comes not 

from LPFM but from the Web. As seen in our CES and Internet coverage in this 
issue, new media companies are gunning for our listeners through new technolo-
gies, both wired and wireless. While we were debating LPFM, thousands of audio 
sources have been springing up online, with no government license, EEO, EAS or 
Part 74 to worry about. 

Expect the NAB to continue its fight against LPFM. The battle is not over. But 
if the rollout happens, radio will survive it. Its biggest foes are elsewhere. 
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Everyone Want5 to Own a Convertible! 

So... How About a Convertible  Radio Console? 
Our New WHEATSTONE A-5000 gives yoi.. the pest of both worlds. Order it from the factory 

now as a topnotch ANALOG on-air console. Then later, when you're ready, switch it out to DIGITAL! 

That's right, this new design accepts modules from our 

top-of-the-line D-500 and D-600 consoles, allowing it 

to be converted from analog to digital in the field! 

Think of it: no new studio furniture, no rewiring— 

all your existing studio connections simply replug. And 

while we're at it, no re-training your staff ei:her. A pa n r iii 

less switchover on your own timetable, right in your own 

facility! If you need a new radio console now but aren't 

quite ready for the Big Switch, then check out our new 

A-5000—you'll like what's under the hood! SWheatrtone Corporation 

600 IndustriaP Drive, New Bern, North Carolina 28562 ( tel 252-638-7300/fax 252-637-1285/email: salesewheatstone.com) 



The Leading EE  
W HEATSTONE'S D-600 is the DIGITAL 

CONSOLE with the features you NEED! 
It can control our digital AES routing switcher 

and display source information right above 
each fader. It can receive serial 
commands from your 
station's auto-
mation system, 
displaying 
track and cut 
IDs; it can even 
store and recall 
channel setups 
directly from its 
control surface — 
all without the use of an external PC. 

Each individual channel can have multiple para-
metric equalization, limiting, ducking and digital gain 
settings— complete with preset recall—a great feature 
for your production suite or demanding on-air talent. 

Its LED metering system provides dual readouts 
showing full scale digital peak and calibrated VU or PPM 

ballistics, so you can derive maximum 
benefit from its 24-bit architecture. You 

can even have in-line channel VU and 
gain reduction metering! 

The D-600 
allows you to 
smoothly 

transition into 
digital technology 

without upsetting 
your entire organization 

and retraining your whole 
staff. THIS IS A TRULY 

EXCITING CONSOLE! 

ADVANCED TECHNOLOGY, 

SYSTEM INTEGRATION and HIGH RELIABILITY— 

WHEATS TONE has the LEADING EDGE! 

tel 252-638-7000/fax 252-635-4857 

email: sales@wheatstone.com 

%1/1/1--7c)t_xt--c)r-)c2 Cor- c)r-c)tiori 
600 Industrial Drive, New Bern, North Carolina, USA. 28562 


