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NEWS MAKER 

CD Radio Builds Complex 
To House 18 Studios, HQ 
NEW YORK CD Radio Inc. is 
putting finishing touches on its new 
headquarters in New York. From here, it 
hopes to change the way Americans lis-
ten to their radios. 
The 100,000-square-foot complex, 

which includes 15,000 square feet of stu-
dio space, is scheduled to be completed 
by Thanksgiving. In January, CDR plans 
to launch the first of its three satellites 
that will deliver subscription digital 
audio service in late 2000. 
CDR engineers and other technical 

personnel are grappling with substantial 

engineering problems. They must build 
the airchain for 100 channels of service, 
launch and manage a small satellite 
fleet, create a terrestrial repeater net-
work to serve areas where the satellite 
signal may be blocked, transport the sig-
nal to and from the satellites and design 
receivers capable of receiving CD 
Radio's L-band signal. 

The company, which relocated here 
from Washington, D.C., occupies the 
36th and 37th floors of the McGraw-
Hill building in the heart of the Times 

See CD, page 5 

CD Radio's Mark Kalman in one of four digital production studios. 
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• NEWSWATCH• 

Merger Valued at 

$23 Billion 

The new, bigger Clear Channel 
Communications is expected to divest 
about 125 radio stations to comply with 
ownership rules. 

Clear Channel plans to buy AMFM (for-
merly Chancellor Media) for $ 16.58 billion 
in stock, plus the assumption of debt for a 
total deal valued at $23 billion. Under the 
agreement, AMFM stockholders would get 
0.94 Clear Channel shares for each AMFM 
share they own. The combined entity would 
be called Clear Channel Communications. 

The group would have more than 950 sta-
tions post-merger, before divesting where 
necessary. The deal is subject to regulatory 
review. It combines Clear Channel, the 
third-ranked radio group in terms of rev-
enue, with the number-one group AMFM, 
according to The Wall Street Journal. 
Number two is Infinity Broadcasting Corp. 
Infinity is controlled by CBS, which plans 
to merge with Viacom. 

MMBS Fate 

Uncertain 

ARLINGTON, Va. Congress has 

From 

OUDITRONICS 
Th ioneers 

informed the FCC that proceeds from 
the auction of TV channels 60-62 and 
65-67 must be in the U.S. Treasury by 
September of next year. Previously, 
the spectrum was not to be auctioned 
prior to Jan. 1, 2001. The channels are 
to be given up as TV transitions to 
digital. 
The decision throws into limbo a 

proposal by the Consumer Electronics 
Manufacturers Association to the FCC 
to reserve that spectrum for a new ser-
vice called Mobile Multimedia 
Broadcast Service. The service envi-
sions multichannel audio delivery, 
with data capacity and robust mobile 
reception. 

Radio's first digital console to 

combine maximum durability 

and flexibility in a fully 

modular design. 

The decision to move up the auction 
date "has the effect of congress med-
dling in bandwidth allocations," said 
CEMA spokesman Matt Swanston. 

As far as MMBS, he said, CEMA is 
studying its options and has not decided 
what the next step would be. 
CEMA had been asking its members 

to support the proposal, as other ser-
vices are vying for the same spectrum. 
It had planned a meeting to discuss 
MMBS in December. Whether that 
would still happen was uncertain at 
press time. 

The proposed MMBS service uses a 
similar modulation scheme to the 
Eureka- 147 DAB system used in other 
parts of the world. According to CEMA, 
MMBS offers greater data throughput 
and higher quality multichannel sound 
than Eureka, IBOC and SDARS, and 

See NEWSWATCH, page 3 
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Antex Sues AudioScience 
by Randy J. Stine 

GARDENA, Calif. A pair of sound-
card manufacturers are prepared to go to 
court in an ownership dispute over source 
codes used in the audio cards they manu-
facture. 

Antex Electronics has filed suit in fed-
eral court against AudioScience, alleging 
copyright infringement, breach of con-
tract, misappropriation of trade secrets 
and several other claims. A total of seven 
claims were filed. The suit seeks unspeci-
fied monetary damages. One of the 
defendants is a former Antex employee. 

Unfounded? 
AudioScience executives said the 

charges are unfounded. 
The suit centers on who has the rights 

to source codes that enable the compa-
nies to write software drivers for their 
digital audio adapter boards. The sound-
cards encode and decode audio streams 
for playback as part of a PC-based digital 
audio storage system. 

"It's a classic intellectual property 
case,- said James Antrim, Antex president 
and CEO. "It centers on the source codes 
for software drivers we produce. The 
source code is the basis of the driver." 

Antrim described the drivers as a layer 
of software between the machine function 
and the operating system. The drivers con-
tain the commands that allow the comput-
er and soundcard to communicate proper-
ly with each other, allowing the user to set 
different volume levels, mix different 
channels, and record and play audio. 

"The driver is elaborate and is critical 
to the soundcard because the card won't 
even run without it. We feel our driver has 
been compromised in this case," he said. 

The suit claims that AudioScience is 
using source codes Antex helped develop 
and has copyrights to. Antrim would not 
comment on similarities between the two 
source codes. 
The suit, filed in the U.S. District 

Court for the Central District of 
California, also named three 
AudioScience executives as defendants: 
Richard Gross, president; Stephen 

Turner, vice president of engineering, 
and Andrew Elder, director of software 
engineering. 

Gross is former vice president of sales 
for Antex. He left the company in 1996. 

Another defendant in the case is 
Electronic Design Associates and its 
president, Howard Jelinek. EDA is a 
software engineering company. Turner 
and Elder are former consulting engi-
neers to EDA. 

Founded in 1996 and based in New 
Castle, Del., AudioScience manufactures 
digital audio products. 

AudioScience soundcards are used by 
Scott Studios and Prophet's NexGen 

AudioScience and EDA recently 
entered into a strategic development 
agreement to develop audio compression 
and processing algorithms for new 
soundcards based on the new Texas 
Instruments C6000 DSP family. 
"We believe that EDA is the author 

and owner of the source codes Antex is 
suing us over," said Turner. 

Turner said he did briefly work on 
Antex software while working as a con-
sultant to EDA. He worked mostly on 
hardware development. He called the 
lawsuit by Antex frivolous. 

"Our architecture is totally different. 
We worked for nearly a year developing 
our soundcard from scratch," he said. 

Gross said it appears to be more a fight 
between EDA and Antex. 

Antex Headquarters 

Digital systems. Antex told RW it does 
not release customer information. 
"We are certainly hurting Antex's mar-

ket share and that doesn't sit well with 
anyone. They're vindictive," said Gross. 
"There is no foundation for the lawsuit. 
We haven't done anything wrong techni-
cally at this stage." 

Gross said AudioScience has used a 
different digital signal processor platform 
than Antex. 

"Everything at Antex was developed in 
a product family from Texas Instruments. 
Everything we've done has been Motorola-
based. We did that so there would be no 
questions asked. It's really two completely 
different languages," he said. 

• NEWSWATCH• 

NEWSWATCH, continued from page 2 

would be free to the listener. CEMA 
contends that the bandwidth of the 
service opens the door for digital ser-
vices, including telematics, car navi-
gation and alignment with Internet 
formats (RW. Oct. 27). 

FCC to Study 

Merger Reviews 

WASHINGTON As the biggest 
radio groups continue to get bigger, 
the FCC is forming a team to scruti-
nize the agency's merger review 
process. FCC Chairman Bill Kennard 
said, "The goal will be to expedite 
the review process so that issues aris-
ing in even the most ,complex trans-
actions may be resolved within defi-
nite time periods." 
FCC General Counsel Chris 

Wright will head the team, which 

plans to begin its work in January. 
Legislation that would limit merg-

er reviews to no more than six 
months is pending in the Senate. 

CP Auctions Net 

$ 57.8 Million 

WASHINGTON There were 91 
winning bidders in the FCC's first 
closed auction of broadcast construc-
tion permits. The auction closed Oct. 
8 after 35 rounds of bidding and 
raised nearly $58 million in net high 
bids for the U.S. Treasury. 

CPs for pending competing applica-
tions that were auctioned included FM, 
FM translator, IV and low-power TV. 
After accounting for so-called bidding 
credits, or discounts in some cases, 
radio net bids ranged from a high of just 
over $5 minion to a low of $ 12,000. 
Down payments were due Oct. 26. 

"If it turns out EDA has the right to 
license the source code, there is no case. 
We appear to be stuck in the middle right 
now," he said. 

Beginning in 1987, Antex and EDA 
worked on software projects through a 
joint development agreement. According 
to court documents, Antex and EDA 
agreed to jointly develop and market dig-
ital audio cards. 

Whether the agreement is still in effect 
is a point of contention. Antrim said the 
agreement still exists. However, EDA's 
lawyer in the case disagrees. 

Stephen Turner 

"No way. The agreement ceased in 
1997," said attorney Michael Obrand. 
"If it were still effective, why hasn't 
Antex paid any royalties ( to EDA) in 
over two years? Both parties agreed to 
part ways," he said. 

Obrand said Antex has since failed to 
keep pace with product development and has 
lost market share. He called the suit "bogus." 

"Antex has tried to register for the 
copyrights on these source codes and 
has failed. They can't show they have 
the copyrights. It was EDA who did 
most of the research and development. 
Antex just brought the products to mar-
ket," Obrand said. 

Obrand said EDA owns the intellectual 
property in this case. 

In the lawsuit. Antex has asked the 
presiding judge for declaratory relief, 
which enables the judge to decide who 
owns the rights to the source codes devel-
oped by Antex and EDA under their joint 
development agreement. 
EDA and AudioScience currently have 

a licensing agreement that gives 
AudioScience the right to use EDA core 
software also used by Antex. 
As the lawsuit enters its discovery 

phase, Antrim is hoping for a quick con-
clusion. But he also said he is patienT. 

"Software drivers take a long time to 
do, a long time to de-bug and are fairly 
complex. It really is at the heart of our 
entire business." he said. "Our whole 
business is at stake here. We'll ride it out 
as long as it takes." 
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Ohio's Radio Technology Corridor 
A recent trip through Ohio allowed me 

to stop in on some friends of the radio 
industry. 

Telos Systems/Cutting Edge makes 
phone interface equipment and proces-
sors for broadcasters, including the popu-
lar Zephyr codecs and Omnia on-air 
processors. Its 50 employees work in a 
six- story converted garment factory, 
located in a funky industrial neighbor-
hood in Cleveland. 
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The high ceilings and exposed brick 
walls reminded me of a cool New York 
City loft apartment. 

Managing Director Mike Dosch and 
the staff showed me around and talked 
about the company's growth. 

"Our goal is to be an international 
company," Dosch said. "One-third of our 
business is overseas now, but ... 90 per-
cent (of that) is in Europe." Dosch, who 
joined Telos earlier this year after leaving 
PR&E, sees big opportunities in Asia and 
South and Central America. 

Tech trends 
On the technology side, expect more 

from Telos in the MP3 arena, a natural 
outgrowth of the Zephyr line as well as 

Captions: 
Mike Dosch of lelos inspects 

ZephyrExpress codecs and ISDN 
guru Rolf Taylor enjoys his pay-
phone (note banana phone in 
rear). Right: AudioTechnica's 
AT4047/SV microphone; Tony 
Bagnato of AT tests a 4033 mic 

in the anechoic chamber. 

Telos' relationship with the coding devel-
opers at Fraunhofer-Gesellschaft. 
The tech trend in radio, Dosch said, is 

hardware consolidation. 
"We think there will be a convergence 

of discrete categories — consoles, pro-
cessing, telephony. Computers and net-
working are driving that." Dosch sees the 
industry moving toward a single platform 
that combines functions. 

Net connections 
The Internet, Dosch said, will drive 

many of the decisions we make, and con-
nectivity will be key. 

"Every product we're coming out with 
now has an Ethernet connection," he said. 
"I think this company 'gets' the Internet. 
Radio doesn't, yet. ... 

"Imagine a connector on every proces-
sor, and a manufacturer database that can 
query the processor. Would you like to 
know how others are using the product? 
You can send software updates, and learn 
information for new product development." 
Telos/Cutting Edge also is watching the 

debate about digital radio. 
"We're positioning the processors to 

take advantage of that, and working with 
all three IBOC proponents to make sure 
our products address their needs," Dosch 
said, adding that he thinks at least two of 
those proponents may soon merge forces. 

Dosch is a big fan of his new boss, 
lelos founder Steve Church, who was out 
of the country when I visited. 

"Steve is without a doubt the smartest 
guy I've ever worked with. It's even 
intimidating at times. He sees things oth-
ers don't." 

Telephony remains a central mission 
at Telos. New products this year 
include the TWOx12, a self-contained 
12-line on-air phone system with two 
digital hybrids (Telos says it is the 
only talk show system that connects 
directly to ISDN BRI phone lines); the 
Series 2101 Digital Talk Show System, 
a larger-scale, multi-caller system that 
also connects to digital lines; and the 
Omnia ToolVox Digital Microphone 
Processor, taking the Omnia name in a 
different direction. Expect to see 
"Omnia" used more widely as the line-
up grows. 
I also visited with Cutting Edge 

founder Frank Foti. I'll tell you about 
that conversation in an upcoming issue. 

Down the road 
Not far from Cleveland is the lovely 

town of Stow, Ohio, home of Audio-
Technica U.S., where Paul Hugo, Karen 
Emerson, Jeff Simcox and Michael 
Edwards showed us around the impres-
sive manufacturing and test facilities. 
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The company was established as a 
U.S. distributor for AT-brand phono car-
tridges, but has grown since 1972 into a 
manufacturer of wired and wireless 
microphones, cables, headphones and 
mixers. (Yes, they still make turntable 
cartridges too.) 

From the Editor 
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Paul J. McLane 

It expanded its facility about 18 
months ago, and now has nine screen 
rooms for wireless testing, as well as two 
anechoic chambers, where every one of 
its 40 Series microphones goes through 
quality control. 
We can expect to hear more from AT 

about its new cardioid capacitor micro-
phone, the AT4047/SV. The company 
thinks it has potential in critical radio 
applications, thanks to its warmth and 
vintage condenser sound. The retail price 
is $695. We'll review it soon in Studio 
Sessions. 

To learn more about these companies, 
visit them on the Web at www.telos-sys-
tems.com and www.audio-technica.com 

"ItS almost like standing 
in front of the transmitter!" 
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CD Radio Complex Nearly Done 
1> CD, continued from page 1 

Square-Rockefeller Center area. CD 
Radio gutted the space it occupies, and 
is installing broadcast studios, satellite 
tracking and control equipment, and 
offices. 

Mark Kalman is vice president of CD 
Radio's National Broadcast Studio. He 
knows a thing or two about radio and big 
facilities, as a former engineering execu-
tive for ABC Radio Networks and SW 
Networks. 
RW News Editor/Washington Bureau 

Chief Leslie Stimson talked with Kalman 
about the challenges of building the 18-
studio digital complex. 

RW: In handling your air sound, what 
is the difference between what CD 
Radio is doing and a traditional radio 
station/network? 
Kalman: It's not necessarily a traditional 
radio story, because we're breaking a lot 
of new ground here. We're going to be 
doing plus or minus 100 channels of pro-
gramming, 50 of which are going to be 
originated from here; and some number 
of non-music channels are probably going 
to be one way or another, partially pro-
duced here and totally integrated here. ... 

There are different challenges when 
you're designing a facility that perhaps 
has eight radio stations that are individu-
ally focused, with some amount of com-
monality of plant, but essentially are 
competitors to each other in the market-
place — as opposed to integrating 100 
radio stations under one roof, that have 
commonality and have a shared require-
ment for not only transmission facilities 
but for content. 

RW: How many unknowns are you facing? 
Kalman: Hopefully we don't have many 
more unknowns at this point. ... If any 
unknowns existed at the beginning of the 
project, you start with "Where do you 
locate this thing and why?" 
I came somewhat late to the game, 

so as part of this story I'd like to incor-
porate Steve Uckerman's participation. 
Steve is senior director of broadcast 
engineering, and he was brought on 
very early to resolve some of the 
unknowns. 

The first challenge CD Radio had was 
where to locate the operation. It was 
determined (they needed) ... accessibility 
to talent on the programming side as well 
as the entertainment side. So you've got 
NBC across the street, you've got CBS 
over there, you've got ABC over there, 
Fox is right across the street over there, 
and Howard Stern is in the building 

Corrections 

The Sept. 29 sidebar "LCD vs. 
CRT" reported the price of the Apple 
Studio Display to be $ 1,999. Apple 
has updated its Web site (apple.com) 
with a lower MSRP of $ 1,299. 
The phone number for Webcast 

Solutions on page 24 of the Oct. 13 
issue was a fax. For information about 
the company, call (415) 284-9999. 
The Sept. 15 Readers Forum 

referred to Shel Swartz as the program 
director of WRKO(AM) in W. Palm 
Beach, Fla. Swartz is program director 
for the Web site called WRKO, The 
BIG 68 Remembered. 

behind the wall. ... 
When I was in charge of engineering 

back at ABC, the things we had to deal 
with were essentially newsmakers and 
some level of entertainment. Here you've 
got potentially 50 channels of different 
entertainment. ... A representative of 
each of those channels could show up 
simultaneously. The facility has to be 
ready to handle anything. 

RW: Talk about an acoustical challenge, 
with the different kinds of music and talk! 

and electronic press kits and other stor-
age media. We're starting off with 
15,000 hours of recordable material 
online on the digital audio storage sys-
tem, so that's 3-1/2 terabytes of storage. 
CD Radio is using HP servers on a 1 GB 
(1000 base T) backbone. 

RW: Tell us about the design and build 
process. After the site was chosen, what 
were some of the challenges? 
Kalman: The challenges, of course, are 
the allocation of the space. Coming into 

We're starting off with 15,000 hours 
of recordable material online on the digital 

audio storage system, so that's 3-1/2 terabytes 

of storage. 

Kalman: There's 50 channels that are 
non- music and 50 channels that are 
music. ... We've got 50 offerings of 
music to any depth you'd want within 
any of those genres... you may have three 
different jazz channels ... but on top of 
that you've got the ability to share con-
tent from across channels.... 
Maybe there's some interview with 

B.B. King on a blues channel. The full 
content from that interview may appear 
on one of our non-music channels that 
may deal with the history of the blues. 

Digital design 
RW: Do you have 100 separate studios? 
Kalman: No. It's anticipated that we are 
going to handle most of these challenges 
with automation. 

RW: Is yoir system fully digital? 
Kalman: Yes. This is because it's a total 
digital plant, soup-to-nuts digital, digital 
other than ones and zeros coming out of 
your mouth after your voice hits the 
,microphone, it's all digital. 

The reason that was chosen, as 
opposed to a hybrid plant or a total ana-
log plant, (is that) total analog is proba-
bly suicide nowadays. 

RW: What software package are you using 
to handle the digital editing and storage? 
Kalman: Prophet Systems. That's their 
NexGen system. 
NexGen in this environment is talking 

to everything. It's talking to our routing 
switcher. It's talking to our audio con-
soles. It's talking to our level control sys-
tems, our Telos Zephyr codecs, our high-
speed CD rippers and the Internet. 

We're going to be high-speed ripping 
CDs, which will require the system to go 
out to the Internet to get the data on the 
CD. There's a database called CDDB. 
CD database, and it has information on 
every record ever recorded, as Robert 
Kline used to say. And that information 
will come back and be presented on a 
screen for your selection of which cuts 
you want to take off the CD and then pro-
ceed to high-speed rip the CD. 

RW: Your music library will be on the 
computer system? 
Kalman: There will be walls of CDs 

Mountain Horne North Carolina 

Voice: 

Fax: 828-697-2691 
E-mail: cindy edwards@abg.com 

something as large as this, you have to 
determine how many studios do you real-
ly need, what do they have to be 
equipped with, what you think you're 
going to be up against in the creation and 

See CD, page 6 

CD Radio Tech Facts in Brief 

• Three custom Loral FS- 1300 
satellites 
• Four custom tracking antennas for 
uplinking in North America 
• Four custom tracking antennas for 
satellite control from South America 
• 15,000 square feet of studio and 
technical space 
• Over 150 miles of cabling 
• Completely digital facility 

Facility includes: 
• One central equipment room hous-
ing 90 racks of support equipment 
• One satellite control/TT&C room 
to operate and maneuver satellites 
• Eight digital on-air control rooms 
• Four digital production studios 
• Four talk interview studios 
• Two multi-purpose rooms 
• Thirty-one music programmers' 
console 
• Rooftop VSAT, C & Ku band 
transmitting and receiving satellite 
antennas 
• Digital routing and intercom 
• Digital automation system including: 
— 3.5 terabytes of digital audio 
storage 
— 112 output channels 
— 62 workstations 
— Lucent Technologies digital 
compression technology 

In an industry of continual change, 
some things never change. 

• Everything from Mics to 
Transmitters 

• "One On One" personalized 
sales & service 

• 39 years of equipping radio 
facilities nationwide 

The single source solution 
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www.abg.com 

NORTH CENTRAL DFFICE 
Dduth. Minies.)ta 

Voice 

File 218-525-0455 

E-mai1 cgrate@abg.com 

SOUTHWEST OFFICE 
Palmdale. California 
voice, 300-858-9008 
Fax: 805-273-3321 

E-mail: tmezey@abg.com 

Circle (41) 3e Reader Service Card 



6 Radio World November 10, 1999 

Kalman in the Satellite House 
CD, continued from page 5 

production of the product. 
You look at flexibility, you look at 

your equipment complement and what 
you can do with it. ... You look at the 
versatility you build into each of the 
rooms so that whatever comes along ... 
One minute, Elton John could be doing a 
piano solo in your performance studio, 
and then in the next minute you could be 
doing a radio drama with a dozen people 
in the room. 

RW: What other mission-critical hard-
ware was chosen? 
Kalman: Aside from the multiple levels 
of redundancy that are built into the digi-
tal audio server system, there is the more 
mundane generator and UPS, which were 
top-of-the-line units for the application. 
On the satellite and transmission side, 

we are using high-end ATM switches, 
redundantly coupled to get our signals to 
the uplinks, custom multiplexers for 
compression of our signal and custom 
modulators for uplink. The multiplexers 
and modulators are being designed and 
built by Lucent. 

The choice of an uplink site was criti-
cal and somewhat problematical because 
of the amount of RF in the New York 
City area. We want to be good RF neigh-
bors and make sure that we don't inter-
fere with any of the existing sites in the 
area. We chose an uplink site that both 
met the interference criteria and also had 

multiple paths into it to allow us to have 
diverse routing of our data to the site. 
We also had to deal with a wide field 

of view at the uplink, site since our 
antennas are constantly moving. Most 
broadcast installations are "set 'em and 
forget ' em." We require a 200-degree 
range of azimuth and elevation. 

More than one prime 
RW: Did you have a master contractor? 
Kalman: It was a number of contractors. 
... This was a tremendous integration job. 
A company called the Systems Group in 
Hoboken is doing the documentation and 
integration of the facility. 

Everything that you would think about 
a traditional broadcast environment, up to 
the transmitter, is being handled by the 
Systems Group. They also took care of 
AV requirements in the conference rooms 
and things like that. 
Our uplinks are being installed by 

Globecomm Systems Inc. 
On a grand scale, we have a prime 

contractor for the studio integration, a 
prime contractor for the uplink integra-
tion, a general contractor for the physical 
plant, the walls, and then representing the 
company there's a construction manage-
ment company. 

RW: That's a lot of people to coordinate. 
Kalman: A typical day for me is coming 
in, getting status on facilities onsite, each 
individual subsystem, our uplink facility. 

Frequency/e* 

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

via microwave, Armstrong FML-10 SIL system offers unsurpassed 

audio purity in a rock- solid, feature- packed package. 

Built to tough manufacturing standards throughout, FML-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 Und -
Same Day Shipping 
30 Day Money Ba 
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ARMSTRONG 
TRANSMITTER CORPORATION 

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

E-mail: info@armstrongtx.com WWW. a rmstrong tx c o m 

having to interact with the other vice 
presidents for various requests, having to 
interact with the marketing department 
for things like this (interview) and tours, 
having to go to brainstorming meetings 
about what the whole offering is going to 
be, and so forth. 

RW: Let's get back to the studio. 
Kalman: Not only is it probably the first 
all-digital facility using AES audio, but 

it's more like a video plant than an audio 
plant from the infrastructure and distribu-
tion perspective. 

Within the AES bit stream, there are 
user bits. We're using those for transport 
of our data that will appear on the dash-
board on the front plate of the receiver. 
So not only will you be getting the 
music, butyou're getting the data that 
appears on a readout (artist, title, etc). 

Instead of a separate path for the data 
and the audio through the facility, we 
are routing it all together on one plug 
using an AES standard. 

See CD, page 7 

CD Radio 

CD Radio (NASDAQ:CDRD) is build-
ing a subscription-based, satellite-deliv-
ered digital audio broadcasting system. 
One of only two companies licensed 

by the FCC in 1997 to develop such a 
system, CD Radio has formed strategic 
alliances with technology companies 
to build out the necessary infrastruc-
ture. The company aims to deliver cus-
tomized programming on up to 100 
channels, 50 of them devoted to com-
mercial-free music. 

Satellite Transmission Network 
Content will be up-linked to three 

custom-designed satellites, now under 
construction by Space Systems/Loral. 
The signal will then be broadcast to 
receivers in subscribers' vehicles. 

A variety of receiver systems are 
under development including adapters 
for existing units, new three-band 
radios and factory-installed receivers 
— all of which will be configured to 
receive the CD Radio signal as well as 
FM and AM transmissions. 

Essential components of the receiver 
design will include a display unit and 
controls, and a small satellite antenna. 
CD Radio satellites will be 

deployed in inclined elliptical orbits 

that ensure elevation angles of 60 
degrees or greater over the continental 
United States, allowing for maximum 
line-of-sight from the satellite to radio 
receivers. A series of approximately 
100 terrestrial repeaters are being 
erected in urban and mountainous 
areas to augment the satellite signal 
and ensure unobstructed coast-to-coast 
reception for U.S. motorists. 

Technology/ 
Manufacturing Partners 
Alpine 
Delphi Delco 
Lucent Technologies 
Panasonic 
Recoton 
Space Systems/Loral 

Content Partners 
Bloomberg 
Classic Radio 
C-Span 
Hispanic Radio Network 
National Public Radio 
The Kennedy Center/National Symphony 
Orchestra 

Outdoor Life Networks 
Personal Achievement Live 
Public Radio International 
Speedvision 
Sports Byline USA 
Wisdom Radio 
World Radio Network 

Automotive Partners 
Ford Motor Co., including Ford, 
Lincoln, Mercury, Mazda, Aston 
Martin, Volvo, Jaguar 

Senior Management 
David Margolese, co-founder, chair-
man and chief executive officer; 
Robert Briskman, co-founder, execu-
tive vice president, engineering 

Headquarters 
CD Radio Inc. 
1221 Avenue of the Americas, 36th 
Floor New York, NY 10020 
www.cdradio.com 
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CD, continued from page 6 

RW: What compression technology are 
you using? 
Kalman: We were allocated a certain 
amount of bandwidth in the S-band — 
12 1/2 MHz. If you do the math, that's 
not a lot of bits. Without getting into the 
exact numbers, we obviously have to use 
compression technology to squeeze all of 
these channels into allocated bandwidth. 

Lucent is developing the compression 
technology for us. We're using a custom 
flavor of PAC. 

CDR will use Orban audio processors 
for its 1 00 channels. 

RW: And you want to pay attention to 
how many times you compress and 
decompress the signal... 
Kalman: Right, exactly. We didn't want 
to get into any noise pickup or any other 
problems typically associated with an 
analog plant. So we're going to be very 
fussy with quality control. ... 
We are very aware of the pitfalls you 

could fall into in a server-based environ-
ment that's totally automated and we're 
being very careful to make sure that what 
comes out of the spigot is going to sound 
like live radio. ... 

All of our interim storage is linear. 
We're not going through multiple stages 
of compression. There will be com-
pressed storage at a high bit rate so that 
the ultimate compression will not cas-
cade. In order to achieve that, all of the 
interim steps of production will be linear. 

We're using linear storage as opposed 
to any compression algorithms. We're not 
using MiniDisc, for instance. We're not 
using any non-linear recording device. 
Our work stations are the NT platform of 
ProTools, which is linear. 

Processing 
RW: What kind of processing are you 
using? 
Kalman: The product we're using is 
the Orban 6200 DAB processor — the 
Optimod without the exciter. ... We 
will have a hundred of them. There are 
50 of them here right now. They're 
going to repackage the ( second 50) 
into one rack unit high. 

RW: What kind of digital consoles did 
you choose.? 
Kalman: Wheatstone D-600. We worked 
with Wheatstone to get their product to 
where we felt it was acceptable for our 
application. ... 
We were concerned about the console 

architecture and the metering within that 
architecture, so that what a person in the 
control room saw was exactly what's 

being represented in the digital word 
which is being stored, so that you don't 
exceed your headroom capacity. 

Wheatstone came through and did a 
nice job of integrating both, a more tradi-
tional VU-type movement and also show-
ing what is called dBFS (dB full scale) so 
that you won't exceed the number of bits 
you have to record digitally. 

You could always take something, 
record it digitally and normalize the level 
so you have the right level on it, but if 
you exceed the number of bits you have, 
what do you do then? We wanted to make 
sure that one range on there never got 
exceeded. So we're operating at 20 db 
below full scale as our normal operating 
recording (level) to give us 20 db of 
headroom. 

It's a plant standard. Some choose 12, 
some choose 18. We're being fussy. 

RW: Are you ready to launch the first 
satellite? 

How many 
broadcasters have 

had the pleasure of 

working with an 

astronaut to do 

orbital analysis? 

Kalman: Jan. 17, 2000. The first just came 
out of what's called thermal vac, where 
they heat it up to the environment it will be 
exposed to in outer space when the sun is 
on, and when the sun is off, they freeze it 

All packed? 

M4 
Envoy I.5DH Studio - 
It's All You Heed. 
15 kHz, low delay audio codec including 
built-in ISBN Terminal Adapter ( and NT- 1) 

with: 

4 microphone channels (2 Mic/Line) 

Separate PA output 

Local cueing facility 

Ancillary data channel 

Contact closures 

• Internal peak limiter and VU meter 

• 3 individually adjustable headphone feeds 

• Pre- stored ISBN profiles and dialing directory 

• 3.5 pound, easy-to- use package 

To learn more about how the Envoy can simplify 
your ISDN remotes, call us today! 

down to the environmental temperature of 
outer space and they see how it reacts. 

RW: What redundancies do you have built 
into your systems, in case offailures? 
Kalman: Right now we have 35 floors 
below us. As they said in the space pro-
gram, failure is not an option here. 

The digital audio storage system has 
approximately 169 work stations. Of 
those, there are 112 playout channels, and 
then a bunch of workstations distributed 
throughout the facility, in the studios and 
channel programmers' offices and music 
coordinators' offices and management. 

All of that is tied together with an 
AES digital routing switcher from 
NVision ... with 512 inputs and 512 out-
puts. Essentially any of these worksta-
tions can be programmed as an outgoing 

See CD, page 10 
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GUEST COMMENTARY 

'13-Zero' Plan Would Offer FM Site Flexibility 
by Mark Humphrey, CPBE 

At the foundation of the success of a 
radio station are its technical facilities, 
which provide the signal — the ability to 
serve the local market. 

If — and only, if — the coverage 
requirement is satisfied, the station's 
team must also deliver appealing pro-

gramming, manage its sales force 
effectively, and develop brilliant pro-
motional strategies before it can attain 
the pinnacle of success. But unfortu-
nately, many FM stations still crave the 
basic need of full market coverage 
because of transmitter site restrictions 
imposed by the FCC. 

The distance-based commercial FM 

allocation plan, in effect since 1962 
when the FCC acted upon Docket 
14185, was chosen for simplicity over 
reality. It is based on several assump-
tions, such as uniform terrain in all 
directions, perfect omnidirectional 
antenna patterns and normal propagation 
conditions. There also is an implicit 
assumption that suitable FM antenna 
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sites are actually available at locations 
meeting the spacing requirements. 

But site availability has become 
increasingly limited by local zoning reg-
ulations, environmental policies, aero-
nautical considerations, terrain factors 
and increasing demand for tower space 
from other services, particularly in the 
densely populated regions designated as 
FM Zones I and I-A. 

The allotment of hundreds of "Docket 
80-90" stations also eliminated much of 
the margin for incumbent stations to relo-
cate. Although some FM broadcasters are 
perfectly satisfied with their present 
transmitter sites, many others could 
improve their service if reasonable flexi-
bility were offered. 

Contour protection 
In 1989, the FCC responded in part to 

these concerns by introducing Section 
73.215, the so-called "contour protection 
rule." While this permits some short-spac-
ing — if contour overlap is avoided — a 
new table of absolute minimum distance 
limits was arbitrarily issued. 

These separations have since been 
strictly enforced, despite the fact that 
some earlier case-by-case waivers per-
mitted shorter spacings. Last year, the 
commission proposed a "negotiated inter-
ference" plan as a provision of MM 
Docket 98-93, (RW May 12, 1999) a 
proceeding still under consideration. This 
could allow a proponent to receive a 
small amount of interference within its 
protected contour by voluntary agree-
ment, but rigid minimum spacings would 
remain in effect. 

While all non-commercial FM stations 
are normally protected to the predicted 
60 dBu ( 1 mV/m) contour, and commer-
cial Classes A, C, Cl, C2, and C3 also 
receive protection to that established lev-
el of primary service, there are two 
exceptions. Class B commercial stations 
are generally protected to a radius of 65 
kilometers, or 40 miles — the distance to 
the predicted 54 dBu contour — and 
Class B1 facilities are protected to an 
intermediate level of 57 dBu. 
The reason for this anomaly isn't 

clear, but it appears to stem from sug-
gestions made by two parties — CBS 
and WQXR — in their Docket 14185 
comments. Citing their local situation, 
they mentioned that the distance to the 
outer edge of most of the New York 
urbanized area ranges "35 to 40 miles" 
from midtown Manhattan, where most 
FM transmitters are located. 

These comments apparently prompt-
ed the FCC to designate an arbitrary 
40- mile radius of protection for all 
future Class B stations. Ironically, 
none of the commercial FM facilities 
in New York City have ever been fully 
protected at that distance because most 
were authorized in the 1940s and ' 50s, 
when 60 dBu contour protection was 
the standard for all classes. 

Similar situations prevail in southern 
California, congested regions of the 
Midwest and throughout the Northeast 
Corridor. For example, here in 
Philadelphia, every Class B station 
receives interference within its 54 dBu 
contour from at least three — and in one 
case, seven — distant stations. But if 60 
dBu primary service covers the urbanized 

See SITE, page 14 
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CD-R Ready for Satellite Rollout 
CD, continued from page 7 

on-air channel and be routed to any par-
ticular on-air channel. So from a first-
level perspective, we've got what's 
called RAID-5 storage, meaning that if 
any disk drive dies, it doesn't matter. ... 
Behind that, there's a fully redundant 
server, the main server, so you've got 
RAID-5 twice. 

Each of these playout stations that are 
associated with on-air channels will hold 
four days' worth of programming. 

Additionally we're anticipating hav-
ing a mini- server system out at the 
uplink, so if this place should explode, 
we'll have at least the music channels 
running out there 

RW: How about from here to the uplinks 
in Vernon Valley, N.J.? 
Kalman: We're connected by fiber out of 
this building into a Sonet ring. The fiber 
goes all the way out to the uplink. The 
Sonet ring automatically re-routes the 
signal in another direction in the event of 
a path failure. 
One of the challenges that we faced 

was coordination of the frequencies that 
are assigned to us for the uplink. If we 
were using fixed satellites, it wouldn't be a 
problem, but we have inclined orbit satel-
lites, which means we're tracking them. 

The challenge we have there was coor-
dinating. It's a shared band. The uplink is 
in the Auxiliary Broadcast Band, which 

is what ENG crews use (for two-way 
communication) — 7 GHz. ... 
One of the requirements in that was 

redundancy of transmission path to the 
site. What we found, believe it or not, is 
that there is one building in Manhattan 
where everything goes through. It's 60 
Hudson Street. Every path off of this 
island that we looked at went through 
this building. So we found a site that had 
connectivity — not only with fiber but 
with microwave and VSAT. 

Special considerations 
RW: What special considerations did 
CD Radio face in building a digital 
audio facility? 

How to 
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Kalman in a Rare Moment of Rest 

Kalman: Essentially everything is differ-
ent. All interconnection is using coax and 
BNC connectors — which are fairly alien 
to an audio plant — to carry AES 75 ohm, 
also not typical, through the facility. 

The entire plant is locked to "audio 
black," or silence, so that there are no 
switching problems. We paid extensive 
attention to standard levels since you 
don't have any margin for error when you 
run out of bits. 
We are paying a lot attention to quality 

control and use of compression algo-
rithms, because the final product will be 
transmitted compressed. Because of the 
number of channels we are transmitting, 
we have designed and incorporated 
sophisticated AES monitoring systems to 
alert us to abnormal operating conditions. 

RW: Can you walk me through the audio 
air chain? 
Kalman: (In) the normal audio air chain 
there is obviously a programming 
process that goes on with automation. 
And various elements are input, voice 
tracks, music, jingles, promotional mater-
ial, channels, commercials. ... 

After that's all in the digital audio stor-
age system, it goes through a router, and 
the router goes through digital process-
ing, and that digital processing feeds our 
head-end multiplexer, and the head-end 
multiplexer is interconnected to our 
uplink with various digital circuits and 
then goes up to the satellite. 

RW: What would be interesting for our 
readers to know about the uplink? 
Kalman: It's never been done before. We 
are controlling three inclined orbit satel-
lites ... controlling them from here. ... 

We're going to have three antennas 
that are programmed for the telemetry, 
tracking and control application. TT&C 
for the antennas is very interesting in that 
we can only see any two of our satellites 
for 16 hours a day from here, and the 
IT&C is being done in South America. 

So we're connected from here through 
Loral's worldwide network to South 
America. We're getting ranging data from 
South America and talk to the satellites 
from South America. We're putting in 
four 11-meter dishes, two in Panama and 
two in Ecuador. 

RW: How is what you're doing with 
satellites different from what a typical 
radio network does? 
Kalman: (A) typical radio network 
uses some amount of space from a 
satellite provider ... a GE or whatever, 
and uses some amount of bandwidth. 
We have custom satellites designed for 
this application. It's a bent pipe system, 
meaning we go up at our frequency and 

See CD, page 1 1 
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CD, continued from page 10 

come down at our assigned frequency. 
We are using proprietary time and 
space diversity to ensure the signal gets 
to the end user uninterrupted by terres-
trial blockage. 

Also it's designed for a moving vehi-
cle as opposed to a fixed antenna. These 
are not insignificant challenges. 
On the satellite side, much of this stuff 

hasn't been done before, so we continue 
to knock down new issues as they arise. I 
don't believe that any broadcasters have 
had to deal with a three-satellite constel-
lation in highly elliptical orbits requiring 
antennas to prediction-track their location 
to uplink signal. 
I wonder how many broadcasters have 

had the pleasure of working with a real live 
astronaut on their team to do orbital analy-
sis or have had the experience of working 
with an incredible team of people who are 
building and launching the satellites. 

RW: What happens houe of your satel-
lites turns away from the earth or you 
can't track it for some reason? 
Kalman: We would be wounded but not 
out of business. If we only had two 
birds operating, there would he service 
outages for periods of the day, hut we 
wouldn't be totally off the air. Having 
said that, we also have a ground spare 
that we're anticipating will probably be 
in orbit. 

CD-R Gear Sampler 

Wheatstone D-600 digital consoles ( 12) 

Orban 6200 DAB processors ( 100) 

NVISION 512x512 AES router 

Prophet Systems Innovations NexGen 
digital audio automation system with 
170 workstations 

360 Systems Digi/cart audio storage and 
playback units (24) and Short/cut audio 
editors ( 12) 

Digidesign ProTools workstations (4, 
networked) 

Soundcraft Spirit digital mixers (2) 

Telos Systems Zephyr codecs (5) 

Leitch Inc. Master Clock System 

RTS/Telex Digital Intercom 

lelos Systems Hybrids (assorted) 

Denon CD Players and Cassette Decks 

Genelec 1031 Powered Monitors 

Tektronix Digital Audio Monitors 

Wohler AES audio monitors EV 

RE-20 microphones for studios 

Assortment of studio mics for live 
recording 

Vertex transmit & receive satellite dishes 

Xicom Klystron Power Amplifiers 

RW: You have a floating _floor Is that in 
the performance studio? 
Kalman: It's in every studio. 

But what's interesting about that par-
ticular studio is that it's a double height, 
two- story-high. glass-enclosed studio. 
That's one of our performance studios. 
The other one is more traditional. 

The glass that we used was imported 
from England. It's a glass called 
Pilkington glass, and it's a structural as 
well as an acoustic glass. We had to 
figure out how to suspend the glass at 
the traditional reflection angle for a 
studio at a five-degree angle, so that 
we maintained a reasonable acoustic 
space with all of that glass. We had to 
suspend the ceiling with RPG 
Diffusers and acoustically isolate the 
inner room from the outer room. 

So the floor is floating, the walls are 

sitting on the floor, and the ceiling is 
sitting on the walls and the ceiling is 
acoustically isolated from the building 
with a bunch of mason isolators. 

RW: Why so much attention to isolation? 
Kalman: Buildings in Manhattan sway. 
You get high winds. We're up on the 36th 
floor. Typically. unless you're in an older 
building in Manhattan, the slab .construc-
tion isn't that great. So you've got noise 
transmitted through the floors from ten-
ants on other floors. You design these 
things to minimize vibration impact into 
the room. All of our studios are designed 
as floating floor studios. 

RW: You've got two pet-fin-Inc:nee studio. 
Kalman: Yes. There are a total of 18 
rooms. Sixteen have equipment in them, 
and two of them are performance spaces. 

RW: Switching to programming, how 
you use jocks? 
Kalman: There will be a combination of 
live and live-to-digital- storage, meaning 
the system affords them the ability to 
hear segues, to interact with the music. 

One of the nice things about the digital 
age is that if there's a dance music talent 
in Denmark that we wanted to use, we 
could have them e-mail in voice tracks 
and interact with the system. and we can 
integrate that into programming. 

RW: Can the jocks switch studios? 
Kalman: If Pat St. John, for example, 
is working in this studio here, today, 
and there tomorrow, why can't his set-
tings follow him? We're working on 
getting this out to a database so what-
ever studio you're in, you'll just log in 

See CD, page 12 

A challenge from the greatest critic of the 

OPTIMOD-FM 8200 - the guy who invented it. 

"Version 3.0 is more 

than an upgrade. 

It can take your 

station's signature 

to the next level of 

competitive sound. 

Listen to it side 

by side with any 

audio processor in 

existence; then, let 

me know what you 

think. Good or bad, 

every e-mail sent to 

me will be answered 

by me, personally. 

bob@orban.conn." 

orbon-
H A Harman International Company 

ON AIR 

BOB ORBAN is known for his critical ears. In 

the seven years since we introduced OPTIMOD-FM 

8200, perhaps no one has logged more hours lis-

tening to the best and worst in digital audio pro-

cessing. Even critics have called his knack for cre-

ating louder, punchier, artifact-free sound "a gift." 

But make no mistake. With 30 years of experience in 

audio, it's Bob Orban's expertise that is written into 

every layer of the new Version 3.0 software. It gives 

you a level of audio technology that no other 

processor in existence can match. 

NOTHING IS NEWER. 

Version 3.0 software adds five new features to 

OPTIMOD 8200's proven digital platform. With 

thousands of users and millions of on-air hours to 

draw on, Orban's team knew exactly how to take 

your station's audio to the next level. 21 new pre-

sets dramatically expand your options to create a 

superior competitive sound. Sonic "color" controls 

now allow you to fine-tune tonal balance to pre-

cisely target your desired audience. Tweak the 

band output mix controls to add sizzle, bring vocals 

up front, or mellow out instrumentals. Raise the 

bass clipper threshold to create a more solid bass 

punch for urban and dance formats. Toggle Phase 

Rotation on/off to minimize distortion or improve 

music transparency. Open up the highs to effective-

ly remove any hint of what has erroneously been 

called " digital grunge." 

NOTHING SOUNDS BETTER. 

Cut to cut, spot to spot, announcer after announcer, 

nothing delivers a more consistent sound than the 

new Version 3.0 software. Which means that hour 

after hour your station's signature sound remains 

true to your audience's preference. The dynamic, 

musical presentation never fatigues listeners. Every 

minute you're on the air, you achieve a unique sound 

that brands your station with a distinct presence in 

the market. Loud. Clean. Clear and Punchy. Side by 

side, no other processor delivers higher quality 

sound or requires fewer hassles to achieve it. 

DIGITAL PROCESSING DONE RIGHT. 

After seven years of listening, tweaking and non-

stop critiquing, we've confirmed what you've 

known all along: the biggest news in FM digital 

processing is still OPTIMOD-FM 8200. OPTIMOD 

integrates perfectly into any industry-standard STL 

and transmitter environment—no exciter modifica-

tions or non-standard connections are necessary. 

It achieves tight peak control without composite 

clipping that trashes subcarriers. In short, it deliv-

ers elegant, professional engineering—not junk 

science or marketing spin. In the words of one of 

the most critical ears in radio, "don't believe every-

thing you hear." Listen for yourself. 

UPGRADE NOW. 

In a matter of minutes you can upgrade the 8200 to 

the newest, best-sounding, best-performing audio 

processor in radio. Call your Orban dealer for 

details. Visit our website for more information. And 

e-mail Bob to let him know what you think. 

Lucent Technologies Custom Digital 

Multiplexers 

(ID 1998 Orban, Inc. Orban and OPTIMOD are registered trademarks. 1525 Alvarado St., San Leandro, CA 94577 USA Phone . 1-510.351-3500 Fax: 1-510-351-0500 E-mail: custserv@orban.com Web: www.orban.corn 
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CD-R: Big Digital in the Big Apple 
CD, continued from page I I 

and your settings will come up. 
We have several smaller studios where 

jocks can come in and cut their airshifts. 
They can do a week's worth of shows in 
about an hour and a half. 

RW: What special challenges have you 
had to solve because you're doing a 
satellite service? 
Kalman: There's the answer that people 
don't normally think about because it's 
out of the realm of challenges to broad-
casters this minute. That is the utilization 
of the compression algorithms for our 
final product. 

Every step of this design had in mind 
that there was going to be severe com-
pression in the transmission chain. So. 
every decision we made, as in " no 
MiniDiscs" and "no detrimental com-
pression before the final output," (was) 
based on the desire to keep it pure. That 
would be an overriding consideration ... 
and will continue to be (one) if we are 
using archival material or things that per-
haps are only available on vinyl and have 
to get input to the system. 

We're going to be very conscious of 
any effects or any anomalies that might 
be exhibited because of the use of non-
traditional compression. 

RW: Is there a master control area? 
Kalman: There is no traditional master 
control. There's an equipment room with 

BUSINESS DIGEST 

Sale of 
CRL Final 
TEMPE, Ariz. The sale of audio 
processing manufacturer Circuit 
Research Labs to a Tempe business-
man has closed. 

"Everything that needed to tran-
spire to complete the sale has," 
said Gary Clarkson, former majori-
ty owner and co-founder of the 
company. 
The new majority owner is Jay 

Brentlinger. He owns several 
Phoenix-area radio stations and has 
an engineering background (RW, 
Aug. 4). 

"I'm honored to be leading the 
hard-working professionals at CRL 
into the future," Brentlinger said. 

The company has recently added 
several employees to its sales and 
marketing staffs. CRL currently has 
16 employees. 
CRL's shareholders voted earlier 

this year to sell the company or dis-
solve it after the company lost mon-
ey five out of the past six years. 

After shutting down production 
earlier this year, CRL resumed pro-
duction of its current product line in 
June following Brentlinger's offer to 
buy the company. 

The sale followed the death of co-
founder Ron Jones in 1998. 
Clarkson and Jones formed the com-
pany in 1974. 

— Randy J. Stine 

about 88 racks of equipment and then 
there's what we're calling our TT&C 
room with our satellite control facilities. 

All of the monitoring of the place is 
computer-based, so we will have a cen-
tral monitoring station and will be staffed 
24 by 7 on the satellite side and on the 
maintenance side. 

We're not defining roles here in tradi-

dent of engineering and operations and is 
a co-founder (along with chairman and 
chief executive office David Margolese) 
of the company. 

RW: Down the road would it make sense 
to make a receiver that gets every format 
— analog, IBOC, SDARS, the Internet ... 
so consumers don't have to repurchase? 

CDR is exploring various receiver configurations. 

tional hierarchy. We're looking for multi-
talented people. Somebody on the main-
tenance staff may also be multitrack 
recording or going out and doing a field 
job or whatever. But the satellite people 
will be specialized. 

RW: What are CD's plans for the receive 
antenna? 
Kalman: There are a number of options 
being explored right now, which are basi-
cally incorporated into the roof of the car.... 
You could build it in as part of the 

roof. There would be a number of options 
as far as reception, as far as installation 
of the receiver in your car — an FM 
modulator approach, a fully integrated 
aftermarket unit and an OEM installed 
product in your new vehicle. 

RW: When are you likely to achieve 
receiver interoperability with XM Radio, 
the other licensed satellite service? 
Kalman: We certainly have the goal of 
interoperability and we're working with 
XM Satellite to reach that goal. It's not a 
simple question. We have the patents on 
this system. We have the patents on our 
transmission system. We feel we have supe-
rior transmission system. Ford obviously 
feels the same way. 

RW: How is the engineering department 
organized? 
Kalman: We have four vice presidents in 
the engineering department. I am respon-
sible for the National Broadcast Studio 
and the uplink. We have another vice 
president who is responsible for the 
design and implementation of the terres-
trial network, Mark Gaudino. We have 
another vice president who is responsible 
for the satellites, S. Paul Sharma, and 
another vice president who is responsible 
for design and implementation of the 
receivers, Michael Bergman. 

Robert Briskman heads the engineer-
ing department as executive vice presi-

Kalman: Of course. But you're paying 
for the inclusion of all of that. 

Texas Instruments has a chip right 
now with downloadable algorithms on it 
for all these MP3-type devices and other 
stuff. So it's not out of the realm of pos-
sibility that you'll be able to, even over-
the-air, download a particular algorithm 
to get a particular type of service. 
There's probably no question that at 
some point there will be two-way ser-
vice from the car. 
I also have an opinion on how much of 

this really belongs in the car. My right 
hand goes over here, my left hand over 
here ... and there's a vehicle in front of 
me and a vehicle on the side of me. I 
want to get to where I want to go without 
too much distraction. 

RW: How far down the road could we see 
those receivers? 
Kalman: I honestly believe at this point 
(that) the Internet is a bandwidth issue. 
The Internet in the car as a mobile envi-
ronment ... 

Are these people giving you this air 
time for nothing? The last time I looked 
at my cellular bill it was pretty hefty. So 
I don't understand where this band-
width is suddenly going to come from 
to give you Internet radio, with the 
quality that we're delivering. You can 
barely get 56k in your house right now. 
That's over a wire. 
We are delivering a satellite-delivered 

signal with terrestrial enhancement for 
those areas where you can't see the satel-
lite. That is seamless coast-to-coast conti-
nental United States coverage. Show me 
a cell phone that delivers that to you. 

To answer your question, I don't think 
it's going to be too far off if, first of al, 
the IBOC people can get their act togeth-
er and prove that it works and that it 
makes sense for them. There's another 
issue, and these are only my personal 
opinions — I don't understand the finan-

Mark Kalman 

Mark Kalman is vice president 
of CD Radio's National Broadcast 
Studio in New York City. 
From 1995 to 1998, he was vice 

president of engineering and new 
technology for Sony's SW 
Networks, a radio and Internet con-
tent provider. 

Prior to SW, he was general man-
ager of operations and engineering 
for the ABC Radio Networks. He 
worked at ABC for 12 years. During 
that time, he managed the national 
operations staff and was responsible 
for the design and implementation 
of new studios, including digital 
audio and automation systems. 

Kalman also served as engineer 
in charge for various Olympic and 
national political convention cover-
age. From 1975 to 1983, Kalman 
worked for the NBC Radio Network 
as engineering projects manager. 
Kalman holds an engineering 

degree from the State University of 
New York. 

cial incentive for a radio station to put the 
same product on digitally and analog. I 
just don't understand why you'd spend 
the money to do that and then wait for the 
receivers to get out there. It's not as if 
there's a new revenue stream to do it. 

RW: Just because it sounds better ... 
Kalman: We are not going to knock out 
the classic rock station in New York. 
We're going after the blues market, the 
vocal classical listener, whatever we have 
to offer in our hundred channels. We're 
going to those people who feel they're 
not being served right now. 

So any model you use, it's a different 
revenue model. If you're basing your 
revenue on ads on your channels, our 
music channels are not going to have 
commercials. It's a subscription service. 

RW: Do you want to put your service on 
the Internet at all? 
Kalman: We will have heavy Internet 
involvement. What that will be, I don't 
necessarily want to talk about. It's not 
necessarily streaming audio. 

RW: As a veteran of the traditional radio 
industry, do you feel like a revolutionary, 
or a turncoat, being part of this new ser-
vice that could overturn so much of what 
radio is doing? 
Kalman: I feel that this project is the 
next logical step for me. I got into radio 
for, among other things, the excitement, 
freedom and creativity the medium 
offered. 

Over the years, money became the 
driver and the medium became more 
homogenous, fewer risks were taken. 
The CD Radio environment will allow 
the excitement and creativity to coexist 
with the financial return. We'll be able 
to serve those members of the American 
radio audience who are not recognized 
by radio. 
We don't feel that our mission is to 

overturn what radio is doing, but to give 
the mobile marketplace additional 
choice. NPR and PBS create program-
ming that is different from commercial 
broadcasters and coexist, there's no rea-
son to believe that the same thing won't 
happen with us. 
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WPLY Urges a Class 13-Zero 
SITE, continued from page 8 

area from a well-placed site, signal 
problems are minimized. 

Here at WPLY(FM), we've conclud-
ed that the best antenna location in our 
market is the Roxborough antenna farm, 
where 15 FM and nine TV stations are 
now based. Another local station moved 
there from an outlying site under an 
FCC waiver, and the resulting coverage 
improvement overcame many former 
service impairments caused by terrain 
and receiver-induced intermodulation 
("WXTU Recommends Tennaplex," 
RW, May 5, 1986). 

At Roxborough, WPLY would install 
a directional antenna to prevent new 
interference to neighboring facilities. 
But our proposed site falls 3 km short 
of the Section 73.215 absolute mini-
mum separation to an adjacent channel 
Class A station, built in the 1970s on 
the Jersey shore. As a result, WPLY 
would receive minor interference at the 
eastern edge of our proposed 54 dBu 
contour. 

Create Class BO 
Then we realized an interesting fact. 
If WPLY were located in FM Zone H 

— for instance, in the Southeast — our 
50 kW facility would be designated as 
Class C2, and we would receive inter-
ference protection to the 60 dBu con-
tour, rather than 54 dBu. 
Under that classification, WPLY 

could relocate to Roxborough in com-
pliance with existing spacing rules. 
From the start, our 54 dBu contour has 
never been fully protected, so we would 
gladly accept 60 dBu protection if this 
allowed operation at our market's pre-
mier antenna site. 

So we have proposed a simple revi-
sion to the FCC Rules: Any commer-
cial Class B station requiring addition-
al freedom to relocate should have the 
voluntary option to accept 60 dBu 
contour protection. We suggest a new 

designation, Class BO ("B-Zero"), but 
these stations would observe the exist-
ing Class C2 spacings listed in 
Sections 73.207 and 73.215 of the 
FCC Rules. 

Most important, no existing Class B 
station would be forced to reduce its 
protection involuntarily. 

Case study 
To better understand how our "Class 

B-Zero" proposal could assist a Class B 
station wishing to relocate, consider the 
case of WBBB in the fictional metro 
market of Armstrong. 

came into widespread use, due to RF 
noise leaking from those machines. 

People also complain that WBBB 
sounds "garbled" along a certain stretch 
of the highway while they pass next to 
an antenna farm where a few of the 
market's competitors are located. Their 
extremely strong signals are causing 
receiver-induced intermodulation which 
overrides WBBB's relatively weak sig-
nal. 
And there's another complication. 

The TV station that rents tower space to 
WBBB is planning to install a UHF 
antenna for its new digital transmission 

If approved, our '13-Zero' plan could 

put your signal on a solid footing and help 

you over the hurdles. 

"B-93," as it's known, is an imagi-
nary 50 kW FM station licensed to the 
community of DeForest, about 35 miles 
(60 km) west of the city of Armstrong. 
WBBB's existing transmitter site is sev-
eral miles east of DeForest, where it 
also provides primary service to 
Armstrong and nearby suburbs. An 
interstate highway between the two 
cities was built about 20 years ago, so 
an increasing number of DeForest resi-
dents commute to work in the large 
buildings in downtown Armstrong. 

But indoors, they can't receive their 
favorite station, WBBB, because its sig-
nal just doesn't quite have the strength 
to penetrate those big concrete and steel 
walls. The problem worsened after 
desktop computers, fax printers and 
other microprocessor-based equipment 

Telephone Line 
64 

7 DIAL-UP DEVICES CAN SHARE ONE CENTRAL-OFFICE LINE 
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 

facility. Due to structural limitations, 
the FM antenna lease must be terminat-
ed at the end of year. 

However, B-93's chances of quickly 
erecting a new 500-foot tower appear 
bleak because the "DeForest County 
Concerned Citizens" historically delay 
construction of wireless towers in that 
picturesque area. 

There are several existing towers 
available for rent in Armstrong County, 
several miles to the east, and the owner 
of WBBB would like to move to one of 
them, in response to these changes in 
market conditions. But in the late 
1980s, WAAA, a new "Docket 80-90" 
Class A station on a second-adjacent 
channel, began operating in the village 
of Marconi, about 20 miles beyond 
Armstrong. WAAA's present site is only 
69 kilometers from WBBB, the mini-
mum spacing allowed by section 73.207 
of the FCC Rules. 

Option 1: WBBB first considered the 
Section 73.215 "contour protection 
rule," but this would open only a 2 km 
margin to the east. Even worse, B-93 
would be required to reduce power to 
avoid overlap of its 54 dBu protected 
contour with WAAA's 94 dBu interfer-
ing contour. Any signal improvement 
gained by moving this short distance 
would be offset by the power cutback. 
Those minimal results appeared hardly 
worth the effort or expense. 

Option 2: Under present rules, B-93 
has just one alternative — a "one-step" 
downgrade to Class B1, with a limit of 
25 kW at 100 meters. While this option 
would allow WBBB to move as close as 
48 km to WAAA, nearly half of its pri-
mary coverage area would be lost. In 
fact, from any site offering a signal 
improvement in downtown Armstrong, 
WBBB would fail to maintain its man-
dated 70 dBu coverage over DeForest, 
and this wouldn't pass muster with the 
FCC. 

Option 3: Our "B-Zero proposal" 
would give B-93 another choice — and 
solve its problems. By voluntarily 
accepting 60 dBu contour protection, 
WBBB could apply for the Class BO 
' • -nation, retain its 50 kW facilities, 

and move 14 km (9 miles) east in accor-
dance with the existing Class C2 sepa-
ration requirements. 

Voluntary option 
An omnidirectional antenna could be 

installed on an existing tower 55 km 
west of WAAA. From this site, WBBB 
would continue to provide 70 dBu cov-
erage to its principal community — but 
would improve its signal in downtown 
Armstrong by nearly 10 dB, resolving 
the listener complaints. Although 
WBBB would receive some new inter-
ference from WAAA within its 54 dBu 
contour, its signal strength near 
Marconi would increase significantly, 
providing improved service to that area. 

Note the vertical line in the Option 3 
map, and suppose the left side falls 
within FM Zone I, and the right side 
represents FM Zone II. Under present 
FCC rules, by simply moving its 50 kW 
transmitter facility across the line, 
WBBB's designation would have 
changed, by default, to Class C2 — in 
effect, Class BO. 
We ask the obvious: Shouldn't broad-

casters be given this voluntary option 
without leaving Zone I? 
Our studies also indicate potential 

benefits for existing Class BI stations 
seeking a power increase. In some loca-
tions, certain B1 facilities could 
upgrade to 50 kW Class BO operation 
where they can't quite meet the full 
Class B spacing requirements. 

If you're interested in learning more 
about our proposal, you have concerns 
or want to offer your support, I invite 
you to visit our B-Zero Forum, on the 
Web at www.wply.com/b-zero.htm 

Perhaps you're unhappy with your 
present coverage, or you've just 
received notice that you're about to lose 
your antenna lease due to DTV dis-
placement. 

If approved, our "B-Zero" plan could 
put your signal on a solid footing and 
help you over the hurdles, so your sta-
tion emerges as a winner. 

Mark Humphrey is director of engi-
neering at WPLY(FM) in Philadelphia, 
an associate member of AFCCE and 
chair of SBE Chapter18. 
For more information, contact him at 

(610) 565-8900 or by e-mail to 
mark@y100.com 
RW welcomes other points of view. 
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Omnia.fm's new HOT software cranks it up! 

For some of you, being the loudest on 

the dial just isn't enough. You want to 

peel paint, break glass and blow 

the doors off your competition. 

And now, with the Omnia.fm's 

can push it to the max and keep 

on cranking. For the first time ever, you 

can go to eleven and still deliver all the 

clarity, punch and definition that's put 

the Omnia in so many racks, all over 

Developed in partnership with Paul 

and Michael Guidotti of Star 104.5 in 

Philadelphia, the HOT software sets 

a new standard in the loudness wars. 

The Omnia's unique architecture 

means you have amazing sound that's 

digital grunge. And of course, the 

Omnia's design platform protects your 

investment by allowing you to upgrade 

the system software at any time— so 

you're always on top of tomorrow's 

technologies and changing formats. 

Create the smashing sound that holds 

button-happy listeners. Call your 

Omnia dealer for a risk-free demo 
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The"all-in-one"Scoop Reporter II is an extremely 

adaptable codec that can handle POTS calls as well as ISDN 

transmissions! Its ISDN offers the highest performance with bi-directional 20 kHz audio 

at 128 kbps. Scoop Reporter ll's POTS interface provides a backup should something happen 

to your ISDN connection.With a built-in 3-channel mixer, it's primed and ready for your sports 

or talk broadcast teams. Powered by internal "D" batteries, external 12 volt or AC voltages, the 

codec will always remain powered.And a speed dial directory with 99 presets containing 

dial-up and codec sett ngs makes it easy to use. Features include: supports G.711,G.722 , 

ISO/MPEG Layer ll and J.52; PC programmable; LCD display; balanced XLR mic inputs; AUX 

in/out; metal chassis. 

AETA SRII Mfr. List Price $4,250.00 Call BSW for Best Price! 
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Just call us by 5:00 PM Eastern Standard Time. 



If time is money, what 

could you get for an extra 

radio commercial every 

ten minutes? 
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make money (and who isn't) 
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on the air. It does it without 

reducing program content. It 
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two hours. 
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Survive an SA Receiver Failure 
John Bisset 

Most everyone is aware of the short-
age of Scientific Atlanta satellite 
receivers and parts. Figure 1 provides an 
option to keep a second receiver running 
should the power supply fail. 

Although not recommended by SA for 
long-term use, back feeding the voltage 
from the test points into the defective 
supply does work. Make sure you have 
unplugged the defective supply from its 
AC source. Tinned zip cord fits into the 
DC voltage "sample" jacks, and the beefy 
supply doesn't seem to mind running two 
receiver chassis. 

Fig. I: Backfeeding DC Into a Scientific 
Atlanta Receiver Power Supply  

The electrolytics are the most likely 
cause of failure in the SA power supplies. 
Plan on keeping some replacements on 
hand, and change them once every five to 
seven years. To minimize your repairs, 
"shotgun" all the electrolytic capacitors, 
not just replacing the ones that are bad. 
As you remove the supply module, 

take it outside and use a can of clean 
compressed air to clean out all the dust. 
You'll be amazed at the dust build-up. 
The dust doesn't help heat sinks dissi-
pate heat, which will also lead to even-
tual failure. 

Thanks to John Tiedeck, a contract 
engineer in Pennsylvania and Delaware, 
for providing the maintenance informa-
tion and the picture. 

* * * 

Don't you love it when ground isn't 
ground? Lightning does too, as you can 
see in Figure 2. 
On this mountaintop site, the light-

ning tried to find ground through the 
electric distribution panel. Before your 
site gets zapped, carefully inspect how it 
is grounded. With stations being bought 
and sold, there's no telling what kind of 
engineering has preceded you, so 
assume nothing. That includes that one 
of your predecessors didn't run 110VAC 

in Belden 8451! 
This is a good time to check your sys-

tem grounding. Start with the transmit-
ter. If your rig uses an external power 
supply — both need to be tied into the 
station ground system (see Figure 3). In 
addition to the transmitter, are coaxial 
cables grounded before they enter the 
building? Is there a common ground for 
the transmitter site? If copper strap is 
used, is it intact? 

If ground cables are used, check the 
connections — they need to be tight to 
work. 

* * * 

Speaking of tight connections, pray 
that the AM feed to your tower doesn't 
look like Figure 4 on page 18. In addi-
tion to being loose, the rust and corro-
sion that has built up under the pain' 
isn't helping things either. 

Fig. 2: Check grounds carefully, even 
in electrical distribution panels. 

To make matters worse, this tower is a 
part of a directional array. The array 
parameters were all over the place. and 
it's no wonder. Just remember I2R losses 
can occur anywhere. 

* * * 

Aaron Bishop from Boston 
University's station came up with an 
inexpensive way to link the fiber optic 
outputs of Sony's TCD-D7 DAT machine 
and the MZ-R50 MiniDisc. Ready-made 
cables can run $40-$50, and making your 
own is not that hard. For stations on a 
budget, this is a godsend. 

Aaron buys a length of fiber optic 
cable from a local electronics store. You 
can get whatever length you desire, but 
keep in mind, lengths longer than six feet 
may require a booster. 

The first step is to take a used ball 
point pen — throwaway Bic pens are 
great for this application. Take the pen 
apart to get to the plastic ink reservoir 
tube inside. Snip off about one inch of 

clean empty reservoir tube. Insert the 
fiber into this tube. 

Using electrical tape, wrap it around the 
other end of the tube. The idea is to wrap 

enough layers of tape that a firm, tight 
connection is obtained when the tube is 
inserted into the optical digital port of the 
MZ-R50. To maintain a good, reliable dig-
ital lock, you will need a tight connection. 
To mate your cable with Sony's 

component (consumer) decks, like the 
See WORKBENCH, page 18 

Fig. 3: Ensure that transmitters and their power supplies are grounded properly. 
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Tucson Station Chooses Klotz 
John Decker 

When Capstar decided to consolidate 
our Tucson stations into one building 
early last year, we were faced with 
many decisions. One of these centered 
on choosing the right consoles for our 
new facility. 

More important, though, was the deci-
sion on the general technology for all the 
new equipment. Fortunately, I had a plan 
in mind, which stemmed from an 
encounter a couple of years back. 

At the NAB show in 1996, I came 
across the Klotz Digital equipment and 
discovered its Vadis digital audio plat-
form and DC model mixing consoles. I 
was intrigued the first time I saw them. 
The DC layout seemed straightforward 
for operators, and I recalled the flexibili-
ty of the Vadis platform. The Klotz 
approach also reduced plant wiring con-
siderably as compared to the analog pro-
jects I had been involved with. 

In my mind this made the equipment 
great for radio, because of all the usual 
programming and promotions depart-
ments' last-minute "technical" requests. 
Of course, I moved on to look over the 
other exhibits at the show, but the idea 
of this type of platform system 
remained in the back of my mind for 
future reference. 
Jump ahead to 1998: We had two build-
ings, each of which accommodated two 

of the stations. The plan was to consoli-
date our four stations, KWFM-FM, 
KRQQ(FM), KNST(AM) and 

to provide the flexibility and technical 
capability the four stations would require. 
I was certain we would need more capa-

Klotz Digital at Work 

KCEE(AM), into a new facility. Soon the 
time came to purchase equipment for the 
new plant; we already made the decision 
to leave our 10-year-old Auditronics ana-
log consoles behind. The old consoles 
had given many years of good service, 
but their condition had deteriorated. 

Another important decision for the 
new facility was to create a digital plant, 
not only for the sake of digital audio but 

Thc, Phantom çontrol Koorn . . . Your Ytation'Y BuYiv>t 
Moyt Uff icivntly Kun Opvration. 

bility than we had had in the past. 
After looking at several options, we 

decided on the Vadis platform and DC 
consoles from Klotz. Why the Vadis 
and DC? 

First, our install would be much 
faster, since most of the plant wiring 
would be reduced to a simple Ethernet 
line and a fiber optic cable connecting 
each control room with our rack room. 
We used the fiber optics to connect all 
the audio, and the Ethernet line to con-
nect all the DC consoles as well as 
other controllers, such the main rack 
room PC. 

Second, now that all four stations 
were to be in the same facility, we had 
a requirement to share audio sources 
all around the plant. This turns out to 
be a function which is part of the Klotz 
system. In addition, our entire plant 
would now be based on a digital audio 

"backbone," providing an improved 
audio signal and eliminating problems 
typical with many analog cable runs. 
I realized too that any future audio 

sources or destinations would be digital, 
and the Vadis provides for this as well as 
our current analog I/O. 

Purchases 
We purchased five DC consoles: one 

for each of the four on-air control 
rooms, as well as one for our news pro-
duction control room. Vadis platform 
card cages are located in these rooms, 
as well as in the rack room for central-
ized sources and outputs to the various 
transmitters. 

Our entire plant 
would now be based 

on a digital audio 

backbone.' 

The air talent finds the DC consoles 
simple to operate. They can put any 
source in our plant on any fader of the 
console they are using with a simple 
LCD button panel in the meter bridge. 
The sources on each fader, bus assign-
ments and even related mix-minuses for 
the console can be easily recalled for 
shows such as morning drive, remote 
broadcast, etc. 

The ability for the operator to call up 
any source to a fader is great, because 
each operator prefers a different 
arrangement of sources on the console 
for their shift. 

Machine control in each room or to the 
rack room for the various devices such as 
our Prophet Systems is an integral part of 
the Klotz system. Local logic for things 
such as on-air lights or triggers for 

See KLOTZ, page 20 

Check Grounding 
Before the Winter 

WORKBENCH, continued from page I 7 

Fig. 4: Check towers 
for loose connections, 
rust and corrosion. 

JE510, visit a good stereo retailer 
and obtain several of the plug/cov-
ers for the optical jacks. If you talk 
to a service person, and offer to buy 
them, you might just get the little 
plastic plugs for free. 

Carefully drill the appropriately-
sized hole in the plug, and glue the 
fiber in place. The total cost for the 
do-it-yourself cables is less than $20. 

John Bisset has worked as a chief 
engineer and contract engineer for 

more than 30 years. 
He is a district sales 
manager for Harris 
Corp. Reach him at 
(703) 323-8011. 
Submissions for this 

column are encour-
aged, and qualify for 
SBE recertification 
credit. Fax your sub-
mission to (703) 323-
8044, or via e-mail to 
jbisset@harris.com 
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WIRED FOR SOUND 

A Whole New Category of Cable 
Steve Lampen 

I moved not too long ago. And, when I 
ordered additional phone services in my 
new home, I followed the installer 
around, just out of curiosity. 

As I suspected, he was installing my 
new phones on Category 3 cable. Now 
why would someone as cost-conscious as 
the phone company be installing cable 
capable of carrying 16 MHz network data 
on my telephone? 

Category 3 is twisted-pair cable that 
falls under the specifications set up by 
the Electronic Industry Association and 
the Telecommunication Industry 
Association. The basic specification is 
EIA/TIA 568A. (There's also a second 
standard, 568B. Shades of AES: pick any 
standard, we've got lots of them!) 

The original spec covered Category 3, 
with a bandwidth of 16 MHz. But 
Category 4 soon followed with a band-
width of 20 MHz, as did Category 5 with 
a bandwidth of 100 MHz. Because of the 
similar bandwidths of Category 3 and 4, 
the latter has virtually disappeared from 
the map. 

EIA/TIA, in the meanwhile, are hard 
at work on an enhanced version of 
Category 5 called Category 5e, and also 
on future specs for Category 6 and 7. So 
anyone telling you that they have cables 
which are Category 5e, 6 or 7 had better 
have the word "proposed," since none of 
these standards exist yet. Category 5e is 
getting close, however. 

How we got here 
So why in the world would the phone 

company put in Category 3? And why 
would you, a radio/audio engineer, be 
interested in these network cables, some-
times called premise or premise/data 
cables? 
You had better be interested, 

because the way things are heading 
now, you may be using just this kind 
of cable to ship everything around. 
And by everything, I mean analog 
audio, digital audio, machine control, 
computer data ... virtually any signal 
you want to send. 

Most of these premise/data cables, in 
the United States at least, are UTP, 
unshielded twisted pairs. Should anyone 
think that the cable manufacturers are 
stuck in the dark ages while the equip-
ment gets faster and faster, one might 
consider Category 5 ( 100 Mbps @ 100 
MHz). If someone had told you 20 years 
ago that we would have a common 
twisted-pair cable that could handle 100 
MHz of bandwidth for 100 meters (328 
feet), they would have been ushered into 
the loony bin. 
We couldn't make a twisted pair that 

could do 1 MHz until the arrival of 
"twin-ax" cable. It was the twin-ax 
design that started a revolution in paired 
cables, a revolution which led eventually 
to UTP. The problem was impedance. 
Once you pass 1 MHz, impedance of a 
cable becomes somewhat important. If 
you remember our (ad nauseam) discus-
sions in past issues about wavelength, a 1 
MHz signal have a wavelength of 300 
meters (984 feet) and the "critical cable 
distance" of one-quarter wavelength 
would therefore be 246 feet. 

Could you have a computer cable run-
ning 246 feet? Of course you could. The 

problem was that twisted pairs are inher- few feet, when the cable is stretched, 
ently unstable in terms of impedance. flexed or otherwise manhandled, it 

The way things are heading, you 
may soon use this kind of cable to carry 

virtually every kind of signal. 

While the cable might be its chosen would be some other impedance. This 
characteristic impedance for the first variation is called "impedance toler-
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We've got you covered rr 
Crown Broadcast transmitters are designed and 
carefully engineered to the same reliable high 
performance standards known worldwide as the 

hallmarks of Crown products. 

Enjoy on-air confidence with compact stand-alone 
transmitter designs that integrate audio process-

ing, stereo generation and RF amplification. Or 
choose from custom configurations for versatile 
solutions to meet your unique broadcast needs. And be confident in your choice, with a three-year warranty 
backed with service from sonic of the finest talent in the industry. Ask us, we can help! 

Call us, visit our web site, or send us e-mail for more information about the versatile transmitters from Crown 
Broadcast. Crown International. 1718 W Mishawaka Road, PO Box 1000, Elkhart, Indiana, U.S.A. 46515-1000 

Phone: 800-294-8050 or 219-294-8050; Fax: 219-294-8222 Email: broadcast@crownintl.com 

www.crownbroadcast.com 

ance," meaning the expected variation 
around the desired value: 

Original twisted pairs couldn't main-
tain an impedance tolerance of even 30 
percent (i.e. the cable impedance varied 
+/- 30 percent either size of the desired 
value). Many are even 50 percent varia-
tion or more. 

Because impedance variation in analog 
audio is meaningless (a quarter wave-
length at 20 kHz is 2.25 miles!) nobody 
cared. At 1 MHz, a 30 percent or 50 per-
cent variation mean that a significant per-
centage of the signal energy would be 
reflected back to the source (called 
"Structural Return Loss", akin the VSWR 
in a transmission line). 

It was for this exact reason that twisted 
pairs were rejected as a medium to carry 
computer data in the 1950s. Instead they 

See CABLE, page 20 
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Where Cable Categories Came From 
CABLE, continued from page 19 

chose coax cable. Even poor coax cable 
has an impedance tolerance of 10 per-
cent, and good coax cable can be as tight 
as 2 percent! That's a whole lot better 
than any paired cable. 

It wasn't until the late 1960s than 
twin- ax came into being. In these 

Twin-ax design 
paired cables that led 

designs, the conductors in the twisted 
pair were "precision twisted" and then 
surrounded ("packed") with materials to 
keep them in their configuration. 

A twisted pair 
This resulted in impedance tolerance 

in the +/- 20 percent range, not bad for a 
twisted pair. While still not in the league 
with coax, twin-ax did provide balanced 
lines with common-mode noise rejection, 
which was beneficial in locations with 
EMI or RFI problems. ( And a lot of com-
puters back then generated a whole lot of 

noise themselves.) 
The next step in evolution of paired 

cable was IBM Type I. This is a perfect 
example of a cable designed by scientists 
and engineers, and not by installers or 
end-users. 

It was long known that the ideal 
impedance for lowest signal attenuation 

started a revolution in 

eventually to UTP. 

was 150 ohms. So IBM Type 1 is 150 
ohms. In order to have reasonably low 
resistance loss, they chose 22 AWG solid 
wires. As you are now aware, choosing 
those two numbers, plus a choice of plas-
tic. essentially determined the size of the 
cable. And it was big! 
IBM Type I. with two shielded pairs, 

has a diameter 0.295 inches by 0.430 
inch. This was just too unwieldy, and 
concerns about size and flexibility were 
the primary complaints. Add to that a 
clever " hermaphroditic" connector, 
which was equally huge, and stage was 

Do qou 
...if web broadcasting is for you? 
...the latest Internet security tactics? 
...how to profit from your on-line efforts? 
...how to equip your station for the Internet? 
...how to use your website to increase ad sales? 
...what insiders think about radio and the Internet? 
...the effects of regulation on your website operations? 
...what your competition knows about the Internet? 

We do! 
radlobizenet 

Harness the power of the Internet! 

Call 703-998-7600 x164 
and find out how 
you can find out 

what we're finding out 
about radio and the Internet. 

set for something easier to emerge. 
And that new cable came from the 

"telco" standard, which was 24 AWG, 
solid, unshielded pairs. Like any existing 
system, this telco cable came with its 
own baggage. First is the gage size, 24 
AWG. This is a significant factor that 
limits performance and distance. 

There's a reason ... 
And the reason we're stuck with 24 

AWG is because of the connector, called 

an Ri-45. If you haven't played with 
these already, they look suspiciously like 
the RJ-11 connectors on your phones, fax 
machines and modems. 

In our next installment, we will have 
further details on Category cables, con-
nectors, and why anyone in audio should 
be interested. 

BBB 
Steve Lampen is technology specialist, 

multimedia products for Belden 
Electronics Division in San Francisco. 
His book " Wire, Cable, and Fiber Optics 
for Video and Audio Engineers" is pub-
lished by McGraw-Hill. 

Digital Choice in 
Tucson, Arizona 

KLOTZ, continued from page 18 

remote devices such as RPUs in the 
rack room can all be controlled from 
each console. 
The logic associated with each 

source actually follows the source to 
the fader on which it appears on any of 
the DC consoles. This really simplifies 
operational issues for us. 
The customer service and techni-

cal support from Klotz have been 
excellent. Klotz personnel were here 
when the first installation was com-
pleted and helped out with last-
minute problems or changes, most of 
which were configuration-related 
and easily corrected. Mainly, 
changes consisted of the details we 
didn't consider at the planning stage. 
After installation, of course, a cer-
tain operator function or engineering 
requirement would arise which was 
addressed on site by Klotz. 

Because Klotz provides an inte-
grated system of multiple control 
room mixing, logic commands, audio 
format conversion, routing, network-
ing, and so on, the learning curve on 
the technical side is a bit steep, but 

well worth it for the flexibility and 
capability the system provides. 

The operators find the DCs easy to 
use and installation is quite fast. I 
would recommend to engineers con-
sidering Klotz to detail as much 
about their requirements, input 
sources, outputs and such during the 
planning stage. 
I also recommend that engineers 

have a good idea of what they want 
their new plant capability to be, 
since the Vadis digital audio plat-
form and DC mixing consoles can 
be configured to meet most any 
requirement. 

John Decker is with Pacific Star 
Tucson in Arizona. 

This article was written to appear 
in our Buyer's Guide section on On-
Air Consoles, but did not reach us in 
time for that issue. It is printed here 
as a service to our readers. 

For information about Klotz 
Digital, contact the company in 
Georgia at (678) 966-9900, visit the 
Web site at www.klotzdigital.com or 
circle Reader Service 93. 

The Wizard"' has gone 

STEREO! 
The new DIGITAL FMSA-1 

gives The Wizard System 
unmatched stereo 
monitoring capabilities.. 
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FM DIGITAL STEREO MONITOR 
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Superlative stereo performance. Linear- phase filters 
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Citadel Chooses Scott 

Citadel Communications Corp. chose 
Scott Studios Corp. as the sole supplier of 
on-air digital audio delivery systems for its 
119 stations and its 
future acquisitions. 
"We thoroughly investi-

gated all of the competi-
tive digital air studio sys-
tems and decided upon 
the best one," said Larry 
Wilson, CEO of Citadel 
Communications, in a 
statement released by 
both companies. 

"While no system 
or manufacturer is 
100 percent flawless, 
it became obvious to 
us that Scott Studios 
is the very best." 
Upon completion of 

pending transactions, 
Citadel will own or oper-
ate 124 radio stations in 
23 mid-sized markets such as Providence, 
R.I.; Salt Lake City; and Albuquerque, N.M. 

Scott Studios said it has placed 

5,046 digital audio workstations in 
2,202 U.S. radio stations. It said nine 
of the 10 top-billing groups have Scott 
Studios systems. 

For information, contact Scott Studios 

Dave Scott, left, and Larry Wilson 

in Texas at 4800) SCOIT-77, visit the Web 
site at www.scottstudios.com or circle 
Reader Service 103. 

CKNW Selects 
ltelco for DAB 

Itelco supplied two 200 kW DAB 
transmitters to radio station CKNW of 
Vancouver, B.C. Installed in two loca-
tions in the Vancouver area, the new 
transmitters will provide DAB transmis-
sion services for the WIC Radio 
Network's CKNW(AM) and Rock 101 
FM stations, in addition to Shaw Group's 
CKLG-73 AM and CFOX FM stations. 
CKNW selected the Itelco transmitters 
because of their redundancy features, 
modular construction and affordability, 
Itelco said. 

fill 

• 
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CKNW installed the transmitters in 
two locations one at a 3,000-foot eleva-
tion site on a mountain overlooking 
Vancouver, and the other atop a building 
in Burnaby, east of Vancouver. 

For information, contact Itelco in 
Colorado at (303) 464-8000 or circle 
Reader Service 113. 

Three Angels Network 
Plans Facility 

3ABN, the Three Angels Broadcasting 
Network, selected RDA Systems Inc. to 
design and install its new radio network 
facility. 
The organization, which is a global 

Christian television broadcaster, plans to 
have its new radio network on the air by 
the end of this year. The studios and the 
3ABN Radio Technical Operations 
Center will be wired and tested at RDA's 
facility in St. Louis prior to delivery. 
The AudioVault audio management 

system from Broadcast Electronics is a 
central part of the facility. It will provide 
assistance with live programming, and 
permit program automation during the 
remainder of the broadcast day. The 
Audioarts RD-20 digital console from 
Wheatstone was selected for the primary 
control room. 
RDA Systems provides consulting and 

systems integration services to the radio, 
TV and cable industries. 

For information about RDA, call the 
company in Illinois at (314) 872-8222, 
visit www.rdasystems.com or circle 
Reader Service 123. 

Classic FM Orders 
Five Optimod-FM 8200s 

London-based classical music station 
Classic FM recently ordered five 
Orban Optimod-FM 8200 audio 
processors. The sale was handled by 
Harris Studio Products, the U.K. dis-
tributor of Orban processors. 

"Classical music is notoriously difficult 
for processors to handle because of the range 
of frequencies," said John Sullivan, Classic 
FM head of engineering. 

See WBW, page 26 

We Sell At Least One ECO FM Transmitter Per Day!!  

ENERGY-ONIX ECO Transmitters are 

the most popular FM Transmitters ever 

built. There are at least 1000 of these 

transmitters operating world wide. 

They utilize one zero bias triode oper-

ating in a grounded grid mode and in-

corporate a solid state driver and fre-

quency agile exciter. Their reliability 

is unprecedented and their prices are 

realistic. Do you want to know more 

details? Contact our office or your 

neighbor - he must have an ECO trans-

mitter. Or, better yet -- visit our mod-

ern 35,000 sq. ft. factory in beautiful 

' Upstate" New York and " Kick the 

Tires". 

  ENERGY-ONX 
71e— 

HERE ARE SOME OF THE REASONS 

,à> 
• 

Honest Prices 

Understandable Control System 

Single, Long Life, Triode in 

Grounded Grid Configuration 

• No Neutralization Required 

• Minimum Plate Voltage 

(7500 Volts for 25KW Output) 

Solid State IPA with Loads of 

Reserve 

Automatic Power Output Control 

VSWR Foldback and Trip Control 

Extremely Long Tube Life 

Personalized Technical Support 

from Competent Engineers who 

Designed these Transmitters 

• Models Available at 4, 6, 8, 10, 

15, 22, 25, 30, 40 & 50KW 

• Manufactured in our U.S.A. 

Factory 

"The Transmitter People" 

BROADCAST EQUIPMENT CO., INC 

P.O. Box 801, 1306 River St., Valatie, NY 12184 
VOICE: 518-758-1690/888-324-6649 FAX: 518-758-1476 
E-Mail: energy-onix@energy-onix.com 
Web Page: www.energy-onix.com 
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For more information on the products shown below, circle the appropriate Reader Service No(s) 

on the enclosed Subscription/Reader Service card or contact the advertiser directly. 

Davicom systems provide all 

the automated monitoring, 

reporting and control 

functions you need to keep 

your site(s) operational and 

legal Our systems are 

practical: they are sized for 

every type of operation from 
small AM sites to large TV 

facilities, with set-up and 

operational software that 

even casual computer users 

can understand 

Call us today 

for more information! 

dav i co m Toll Free: 1.877.327.4832 

technologic's (609) 653.1065 

READER SERVICE NO. 10 

WEATHER RADIO 
Model CRW 

Price $540.00 

Sensitivity . 28 microvolts for 12 dB quieting. 
All 3 frequencies. Alert tone demutes receiv-
er, closes relay and gates audio to 600 ohm 
rear terminals. Another set of rear terminals 
has continuous 600 ohm audio output. 
Double conversion crystal controlled, crystal 
filter in first I.F., ceramic filter in second I.F. 
Dual gate MOS FET front end. 50 ohm coax-
ial input. Adjacent channel (±25 kHz) down to 
70 dB. 19" rack mount, 3.5" H, all metal 
enclosure. In stock—available for immediate 
delivery. 

GORMAN REDLICH MFG. CO 
257 W. Union St. • Athens, Ohio 45701 
Phone 740-593-3150 • FAX 740-592-3898 
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A Perfect AleiT0a1ZAM Combination 
Pacemaker 
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Mini Mix 

Solution 20 

Console Accesories All In ONE Package: 
Distribution Amp Card • 10 Watt Stereo Amp Card 

Relay Card • Microphone Processor Card 

AUTINItAM 
44C/P 1:1L "X " X 101 N 

Plano Texas 

1-800-327-6901 FAX (972) 423-6334 

E Mail: info@autogramcorp.com 
www.autogramcorp.com 
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THE COST EFFECTIVE 
ALTERNATIVE TO 

MANUFACTURER SERVICE 

SERVICE, REPAIR & 
CALIBRATION 

• BTUs • 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 

STL loaner/rentals 
PCL 505 Certification 

alkedaa-o. 

TECHNICAL SERVICE 

The CircuitWerkes HC-3 Autocoupler 

grfFtrçuitVvrerkes - • 
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More Features. Better Price. 
Auto-connect and disconnect. 

> Two- Year limited warranty. 

LED Indicators for incoming 

rings/on-line status & power. 

'A- Answers on user selectable 

number of rings. 

> Momentary or latching dry 

contacts at pickup. 

Audio, control and power 

connections on screw terms. 

Metal case can be wall/desk 

or. optionally, rack mounted. 

',- Dual rack mount available. 

• Optional ('omboLok 

provides password secwity. 

Suggested list only 5229. 

• Simple. acti ve hybrid with 

unbalanced, In/Out for 

simultaneous send & 

recieve communications. 

• Remote connections 

include: aux, relay closure, 

pickup-enable. remote pick 

up trigger, call end sink, & 

Ring/Online sink. 

CircuitWerkes 
3716 SW 3rd Place 

Gainesville. Florida 32607 

(352)335-6555 / fax 380-0230 
e-mail sales (!)` eircuitwerkes.com 

htt://www.cirCtlitwerkes.com 
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Headphone Amplifiers Designed 

to Deliver.... 

Drive virtually any headphone load, even 

small speakers. Two front panel 1/4" jacks 

and one in the rear for extra headsets. 

Balanced or unbalanced operation with 

sensitivity from -10 dBm to +8 dBm. Short 

circuit protected discrete outputs. Comes with 

heavy duty power supply. Panel mount also 

available. 

Broadcast Devices, Inc. 
5 Crestview Avenue 

Cortlandt Manor, NY 10567 

Tel. (914) 737-5032 Fax. (914) 736-6916 

Website: vv.Broadeast-Devices.com 
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FT:77 rilt 00 s 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. 

8a1 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 

11.1ffl1111 
6X1G 

Passive switching/routing with 6 stereo inputs and 
one stereo output, or vice-versa. 

3X2B 
Active crosspoint switcher with3 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 

2198 Hubbard Lane, Grants Pass, OR 97527 

(541) 471-2262 
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BROADCAST 

Fax: 360 . 428 . 6719 t 
Internet: www.broadcasttools.com E-mail: bti@ broadcasttools.com Voice: 360 . 428 . 6099 o ls 
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Get to Know Tube Terminology 
James G. Withers 

In the Oct. 27 issue, I wrote about the 
lineage of vacuum tubes, describing in 
general how tubes are constructed and 
some basic terms used with power tubes. 
Now we will see how those tubes are 
used in current tube-type broadcast 
transmitters, and what broadcast engi-
neers need to know when they come 
across one. 
Power tetrodes are by far the most 

common type of tube still found in FM 
broadcast transmitters, although many 
AM transmitters, and some FM types, 
use triode tubes. Still others, although not 
many, use pentodes. 

Most high-power tubes are ceramic 
body tubes. Ceramic is much more tol-
erant of heat than is glass, which 
means that the tube dimensions can be 
smaller and still handle the power lev-
els found in broadcast transmitters. 
This is important, because size is 
directly related to the maximum oper-
ating frequency of the tube. 

The tube 
number provides 

information about 

the performance of 

the tube. 

Ceramic power tubes operate very 
well into the low VHF range (up to 
250 MHz), but lose efficiency rapidly 
higher than that. Most glass tubes, 
being physically larger, max out below 
100 MHz. Maximum operating fre-
quency is due in part to interelectrode 
capacitance — the elements in the 
tube begin acting like vacuum dielec-
tric capacitors, and affect tube opera-
tion at higher frequencies. 

How to read a tube number 
The nomenclature of power tubes is 

standardized, sort of. 
In the 3CX, 4CX and 5CX series 

tubes, the first number stands for the 
number of active elements, the CX means 
the tube has a ceramic body, and the final 
numbers denote the power, in watts, that 
the plate can dissipate as heat. 

Glass tubes are a different story. 
Originally, the first number denoted 
the filament voltage, and generally this 
is still true. The second number (usual-
ly a letter, actually), stood for the 
application in which the tube was used: 
"R", for example, meant the tube was a 
rectifier. The meaning of the final 
numbers varied by manufacturer, and 
the whole system pretty much fell 
apart decades ago. 
Ceramic tubes are actually quite 

rugged, and will absorb more than their 
rated power on the plate for a while, but 
the price is dramatically shortened life. 

According to my Eimac spec sheet, a 
4CX15000A, a common power tetrode, 
can make up to 36.5 kW output. Keep 
in mind that this is usable output pow-
er, as opposed to power burned up as 

heat from the plate. 
In the case of the 4CX15000, then, 

the 15000 actually refers to the maxi-
mum amount of unusable power that can 
be carried off the plate as heat. For 
example, if a tube is operating with a 
plate voltage of 7,000 volts and the 
ammeter is reading three amps of plate 
current, the power generated by that 
voltage and current combination is 
21,000 watts (3 x 7,000 = 21,000). This 
is called the plate input power. 

If the tube is a 4CX15000, it can only 
dissipate 15,000 watts of power from 
the plate as heat; the remaining 6,000 
watts had better be coupled to the 
antenna as RF output power, or the tube 

will burn up. Not immediately, maybe, 
but soon enough. 

As a side note, a transmitter actually 
running in this condition (21 kW plate 
input power with only 6 kW output) 
would be grossly out of tune. 

Efficiency 
The efficiency of a 4CX 15000 — the 

plate output power divided by the plate 
input power — is typically in the 55 to 65 
percent range, so with 21 kW of plate 
input power, the tube should be making 
about 14 kW output power, with the 
remaining 7 kW dissipated off the plate 
as heat. In the above example, though, 
the efficiency would be very low, at 28.5 

percent, and an indication of a serious 
tuning problem. 
Some power tubes have filaments 

that double as cathodes. These are 
called directly heated cathodes. 
Basically, the filament is coated with a 
material with an abundance of electrons 
which, when heated, get so energetic 
that they "boil" off. 

The 4CX5000 is like this. In some 
other tubes, the filament heats up a 
separate cathode, and the cathode, in 
turn, boils off the electrons. The 
4CX250B is a case in point. The only 
difference, in practice, is the way the 
tube is connected in the circuit. The 
final operation is the same. 
From a connection standpoint, all 

tubes must have a current path from 
the plate circuit back to the heated 

See TUBES, page 25 
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FUNCTION 

The Prima LT is the newest addition to our line of superb digital audio codecs. It is stereo, 

bi-directional, and comes with MUSICAM-enhanced MPEG Layer 2, MPEG Layer 3 and 

G.722 algorithms for maximum compatibility. Prima LT accepts one digital interface 

module for direct connections to ISDN, V.35, X.21 or RS422. 
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Highest Audio Quality 

A 24-bit AID and D/A Converters 

A MUSICAM-enhanced MPEG Layer 2 

A Dynamic Range better than 92 dB 

A Ultra low distortion at less than 0.01% 

A Data rates to 384 kb/s 

A AES/EBU/SPDIF optional 

Easiest to Use 

A "One Touch" auto dialing 

A Simple, intuitive menu navigation 

A Connects to any MPEG or G.722 codec 

A Software upgrades via Internet 

A Removable rack mounts for 
desktop operation 

Unmatched value at $3,495 ISDN Ready. 
Call now for more details. 

670 North Beers Street • Bldg. 4 

Holmdel, Ni 07733 USA 

Tel.: 732-739-5600 

Fax: 732-739-1818 

MUSICAM USA 

http://www.musicamusa.com 

E- Mail. sales@musicamusa.com 

MUSICAM USA is the d/b/a of Corporate Computer Systems, Inc., Holmdel, NJ, USA 
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Tales of Tetrodes and Triodes 
TUBES, continued from page 23 

cathode in order for the circuit to be 
complete, and current to flow. With a 
directly heated cathode, a center 
tapped filament transformer provides 
the return current path from plate to 
cathode. 

The filament transformer provides the 
low voltage/high current AC needed to 
heat the tube. The center tap is transpar-
ent to the AC power, but provides the 
necessary DC ground on the cathode/fila-
ment to complete the plate to cathode 
return circuit through the high-voltage 
plate power supply. In an indirectly heat-
ed tube, the cathode itselît having 
any filament voltage applied) it hooked 
to ground. 

There are plusses and minuses to each 
method, but again, the result is the same. 

In most cases, the control grid of a 
high-power RF amplifier tube is used to 
input the signal that will be amplified. 
(There are, of course, always the few 
exceptions. In some cases, the input is 
connected to the cathode.) 

In addition to being a tuned RF circuit, 
the grid also includes a DC circuit, used 
to place a bias voltage on the tube. 
(Again, occasionally, the cathode is 
biased, rather than the grid, but the result 
is the same.) 
As mentioned last month, DC fixed 

bias is used to "fix" the tube at a spe-
cific point on its characteristic operat-
ing curve. Typically, the transmitter 
manufacturer will choose the point 
that allows the highest operating effi-
ciency, coupled with an acceptable 
amount of distortion in the amplified 
waveform. 

Protection 
Fixed bias also serves the useful 

function of protecting the tube in the 
event the input RF drive is lost. In pow-
er tetrodes, it is the control grid that 
acts as a current limiter. Remembering 
the diode, a tube without a grid simply 
conducts when the cathode is heated 
and a high positive voltage is placed on 
the plate. 

If RF drive to the grid is lost in a pow-
er tetrode, and there is no fixed bias, the 
tetrode acts like a diode, and the plate 
current will be whatever the plate power 
supply can provide, which is to say, max-
imum. Because there is no input signal, it 
follows that there will be no output sig-
nal, so the plate input power will be max-
imum and the output power (and efficien-
cy) will be zero. 

If the plate overload does not trip, the 
tube will certainly be destroyed, probably 
the socket will go as well, and maybe 
even the plate supply will cook. Fixed 
bias prevents this from happening by 
throttling the tube conduction rate back 
to a sustainable level, even if drive is lost. 
This idling state is also known as the 
tube's quiescent operating point. 

Although the approach is not recom-
mended, tetrodes will operate quite 
well with no bias, provided that the dri-
ve is never lost. This is because the 
input signal causes current to flow in 
the grid circuit. This current is devel-
oped across a resistor connected 
between the grid and ground. 

Again using Ohm's Law, current 
flow through a resistance means there 
is a voltage potential across the resis-
tor. This voltage on the grid is known 

tute a negative voltage on the cathode 
for the positive voltage on the screen; 
and then grounding the screen. 
Different polarity voltage applied to a 
different element of the tube, but with 
the same result.) 
The positive screen voltage can be 

derived from the plate supply, using a 
series of taps on the plate transformer, or 
it can come from a separate power sup-
ply. Again there are advantages and dis-
advantages to each, and I have seen both 
methods used. 
We will complete our discussion of the 

basics of tube construction and practical 
implementation in modern broadcast 
transmitters next time. 

u. . 
Jim Withers is vice president of engi-

neering for Pacific Broadcasting. Send 
him e-mail to jim@koplar.com 

as self bias. The value of the grid cir-
cuit resistor is chosen to provide the 
correct amount of self bias to the tube 
when adequate drive is provided. 
Triode power tubes act differently to 
these circumstances. 

In my experience all triode tubes, in 
FM transmitters at least, are connected 
in a grounded grid fashion. This means 
the control grid is connected directly 
to ground, and the input signal is fed 
to the cathode. With the grid always 
grounded, there are no over current 
problems if drive is lost, but a differ-
ent problem must be addressed. If dri-
ve is placed on the cathode of a 
grounded grid triode while no plate 

voltage is applied, the grid will absorb 
the drive and will quickly draw 
enough current to destroy the tube. 

For this reason, there are protection 
circuits built into grounded grid transmit-
ters preventing the application of drive 
until the plates are turned on. 
The screen grid circuit, absent alto-

gether from the triode transmitter, is still 
fairly simple in a tetrode transmitter. Its 
sole function is to make the tube amplify 
more efficiently. As mentioned last time, 
a positive voltage amounting to 10 or 20 
percent of the plate voltage is placed on 
the screen. 
(Some transmitters, notably the 

high-powered Collins G Series, substi-

Tell the world 

The new PowerStar AM/FM solid-state products from CEC are the best way to future-proof your radio 
station in the digital age. You know the CEC name. Our reputation for building reliable, leading-edge 
products is unsurpassed. The PowerStar line not only lives up to that reputation — it exceeds it. 
With its exclusive Digital Signal Processing System, its modular design, and its small footprint, 
CEC's PowerStar is o sound investment. 

www.contelec.com 1.800.733.5011 CO\tiNtNTAL ELECTRONICS CORPORATION 
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New Books on Digital, 
Microwave 

Here are a couple of books that caught 
our eye in recent weeks. They may find a 
home in your technical library. 

"Digital Techniques in Broadcasting 
Transmission" is by Robin Blair, a con-
sultant in broadcast and satellite technol-
ogy who worked for more than 30 years 
with Telecom Australia. 

Focal Press touts this as a practical 
reference guide that broadcast engi-
neers need to make the transition from 
analog to digital. 

"Digital techniques have been used 
in TV and sound studios for years. with 
quite spectacular success," Blair writes 
in his introduction. "Now the time has 

come to introduce digital techniques 
into the transmission chain. 
However, few people engaged in 
that side of broadcasting have had 
much exposure to the basic princi-
ples and techniques that underlie 
digital transmission systems." 

Blair aims to fill the gap with a 
book on the theory of digital trans-
mission and its application in radio 
and TV. 

This is not a math book, but 
there's plenty of meat for the techni-
cally savvy reader looking for an 
education. Topics include basic digi-
tal transmission, the effects of radio 
propagation, transport streams, forward 
error correction, audio compression and 
coding, video compression, 8-VSB. 
COFDM, satellite systems and applied 
engineering discussions. 

ROSIN Si Digit 

Techniques 

Broadcastin 

Transmissio 

Microwave Radio 

Transmission 

Design Guide 

The softcover, 208-pane book includes 
60 simple illustrations. 

If you are following developments in 
DTV. IBOC, Eureka and satellite radio, 
this is recommended reading. To order, 
call (800) 366-2665 or send e-mail to 

Citadel Selects Scott Studios 
as "the Best" Digital System 

Larry Wilson (at right), CEO 
of Citadel Communications 
Corp., shakes hands with 
Dave Scott as Citadel 
standardizes on Scott 
Systems for its 124 stations 
and future aquisitions. 

Citadel Communications Corp., one of America's top 10 radio groups in 1998 revenues, selects 
Scott Studios Corp. as its sole supplier of on-air digital audio delivery systems for its 124 radio 
stations and future acquisitions. 

"We thoroughly investigated all of the competitive digital air studio systems and decided upon 
the best one," says Larry Wilson, CEO of Citadel Communications. "Our regional Presidents 
and Vice Presidents of engineering and programming spent nearly a year analyzing different 
options. While no system or manufacturer is 100% flawless, it became obvious to us that Scott 
Studios is the very best. Their long history of excellent service commitment, the quality of their 
digital studio products and competitive pricing were our primary reasons for selecting Scott 
Studios." 

Dave Scott, CEO of Scott Studios Corp. says, "It's an honor to be Citadel's sole digital audio 
vendor and take their other brands as trade-ins on our new equipment. Our systems are 
designed by announcers, for announcers. 

"Of Scott's 61 employees, 43 are former jocks 
and PDs with 700 years collective radio 
experience. Competitors work more from the 
engineer's perspective, although we have 20 
former chief engineers on staff also. Scott 
Studios' digital fits DJs like a glove." 

After adding five Oklahoma City stations and 
other pending transactions, Citadel will own 
or operate 124 radio stations in 23 mid-sized 
markets such as Providence, Salt Lake City 
and Albuquerque. 

Citadel is well known across the country for 
attaining topnotch competitive program-
ming success, and the addition of Scott 
Studios announcer friendly technology will 
help Citadel announcers deliver superior 
information, entertainment and service to 
their 8,000,000+ weekly listeners. 

Citadel's stations are not the only ones who 
choose Scott: More U.S. radio stations use 
Scott Studios' than any other digital system, 
with 5,046 Scott digital workstations in 2,202 
U.S. stations. Nine of the ten top-billing 
groups have Scott Systems. 

Scott Systems are the easiest to use! They're 
intuitive, straightforward, simple, yet the 
most powerful! 
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The Scott System is radio's most user-friendly. You get instant airplay or audition 
of any song simply by spelling a few lett9rs of its title or artist. You see when songs 
played last and when they'll play next. You also get voice tracking while listen .ng to 
music in context, hot keys, automatic recording of phone calls and graphic 
waveform editing, all in one computer! 

Scott Studios is famous for our uncompressed digital systems at a compressed price, (but we work equally well in MPEG and 
MP3). Scott Studios' audio quality is the very best and plays on laptops or PCs with ordinary sound cards. We pre-dub your 
startup music library free. Your PD can auto-transfer songs digitally in seconds with a CD-ROM deck in his or her office. 

Scott gives you industrial quality 19" rack computers, but nothing is proprietary: functional equivalents are available at 
computer stores. You also get 24 hour toll-free tech support! Scott also lets you choose your operating system: Linux, Novell, 
NT Windows, DOS or any combination. You also choose from three systems: Good, Better, Best. One's ng,ht for you! 

The Scott System 32 (pictured at the upper right) is radio's most powerful digital 
system. Your log is on the left side of the LCD touch screen. Instant access Hot Keys 
or spur-of-the-moment "Cart Walls" are on the right with lightning-quick access to 
any recording. Phone calls record automatically and can be edited to air quicIdy. 
You can also record and edit spots or voice tracks in the air studio or go on the air 
from production. 

Options include seamless redundancy self-healing fail-safes, newsrooms, 16-track 
editors, time and temperature announce, and auto-transfer of spots and voicers to 
distant stations over WAN or Internet. Check our web site and call us toll-free. 

We (261) On Reeder Service Cord 

Sala &eddied, 
13375 Stemmons Freeway, Suite 400 
Dallas, Texas 75234 USA 
Internet: www.scottstudios.com 
(972) 620-2211 FAX: (972) 620-8811 
8 0 0 7 2 6 8 8 7 7 

(800) SCOTT-77 

custserv@bh.com and ask for 
ISBN# 0-240-80366-3. List price is 
$34.95. 
A bit farther afield is "Microwave 

Radio Transmission Design Guide" 
by Trevor Manning. 
This hardback aims to provide 
expert instruction for the planning 
and design of microwave radio 
transmission systems. 
For anyone planning SDH/SONET 
broadband networks, backhaul for 
mobile radio networks, utility net-
works and wireless local loop nets, 
this book would be handy. While it 

travels far from the topics of normal 
interest to radio station staff, its discus-
sions of digital radio equipment and fad-
ing problems will be helpful to anyone 
working with STL systems. 

This book is technical, with substantial 
math and case studies. It is well-written 
and illustrated, although an occasional 
spelling error creeps into the graphics 
("digitial" and "Guassian"). 
"Microwave Radio Transmission 

Design Guide" is 231 pages and retails 
for $69. For information, call Artech 
House at (781) 769-9750 and ask for 
ISBN# 1-58053-031-1. 

— Paul J. McLane 

WBW, continued from page 21 
"One critical test is for sharp tran-

sients so we used the same piece of 
piano music on all of them, and the 
Optimod achieved a far more natural 
sound than any of the others," he said. 

Classic FM will have digital control 
over the functions of the 8200 proces-
sors to help shape the on-air sound of 
the station. 

For information from Orban, con-
tact the company in California at 
(510) 351-3500, visit the Web site at 
www.orban.com or circle Reader 
Service 143. 

Hubbard Signs Up 
With Continental 

Hubbard Broadcasting Inc. signed a 
preferred manufacturer agreement with 
Continental Electronics Corp. for the 
purchase of digital television and radio 
transmission equipment. 

Hubbard placed its first order under 
the agreement for the purchase of a 40 
kW version of CEC's SpectraStar 
LDMOS digital television transmitter. 
The broadcaster, operates 10 TV 

stations in Minnesota, New Mexico, 
and New York and two radio stations 
in Minnesota. 

For information, contact Continental 
in Texas at (800)733-5011, fax to (214) 
381-3250 or circle Reader Service 4. 

"Who's Buying What" is printed as 
a service to our readers who are inter-
ested in how their peers choose equip-
ment and services. Information is pro-
vided by suppliers. 

Companies with news of unusual 
or prominent sales should send infor-
mation and photos to: Radio World 
Managing Editor P.O. Box 1214, Falls 
Church, VA 22041. 
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Touch Screer Control 

32 bit Floating Point Processor 

AES/EBU Rate Adaptive Digital Interface 
included 

Hardware & Software upgrades included 
at no charge 

Final Limiter Sample Rate 

# of Audio Processing Bands 

Available in colors 

Warranty ( parts & labor) 

Base Price 

Price with extras 
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MILLENNIUM ° OPTIMOD® OMNIA® 
8200 FM HOT 

es 
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1 year 

2% kHz 

5 

yes 

3 years 

$10,950 

$10,950 

no 

no 

no 
$1,495 extra 

no 

128 kHz 

5 

no 

1 year 

$9,595 

$11,090 

no 

no 

yes 

no 

48 kHz 
(virtual 192 kHz) 

4 

no 

2 years 
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$10,700 

Millennium is a metered trademark of CRL, 

Optimad is a registered trademark of Urban, Inc. 

Omnia is a registered trademark of TLS' Corporation. 

Circuit Research Labs, Inc. 
2522 West Geneva Drive 
Tempe, Arizona 85282-3192 U.S.A. 

(800) 535-7648 
(602) 438-0888 
Fax (602) 438-8227 
E-mail: crl@crlsystems.com 
Internet: www.crlsystems.com 
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KEYBOARD CONNECTION 

Digital Copiers Come of Age 
Barry Mishkind 

It seems we always need to find 
space on our desk for something new 
that is supposed to make us more pro-
ductive. This is as true in radio as in the 
wider business world. 
A new computer, larger monitor, 

printer, electronic telephone ... the list 
goes on. We just accumulate things. 
That is, all of us except the pointy-
haired manager with the empty desktop. 
Go ahead, admit it. Sometimes it 

looks just as if a junkyard was picked 
up in a tornado and deposited right in 
the middle of your office or den. I'm as 
guilty as anyone. 
And even with all that equipment, 

when we need a copy of something, 
most of us still have to trundle down the 
hall to the copier room. Or down the 
street. Copiers of any real usefulness 
were just too expensive. 

Perhaps you are fortunate enough to 
have a flatbed scanner (and room for it), 
but the process of scanning and printing 
a page, especially with an inkjet, can be 
laborious, time-consuming, expensive 
(the ink) and in the end, not really satis-
fying. Similarly, each of the "all- in-
one" copiers have severe limitations 
ranging from being single-sheet fed to 

the quality and cost of inkjets. 
As I surveyed the clutter that 

enveloped me, I 
began to understand 
ever more clearly the 
meaning of that 
famous phrase: 
"Space ... the final 
frontier." The solu-
tion seemed simple, 
something like a 
"personals" adver-
tisement: Digital 
Copier Seeks Laser 
Printer. Object: 
Marriage. 

space than most of my previous laser 
printers. Clearly, the marriage of the 

digital technology 
to the optical 
machine works. 
Because the unit 

was designed first 
as a copier, let's 
start our focus 
with that function. 
By using digital 
technology, Xerox 
was able to reduce 
the number of 
moving parts and 

Business 
The Xerox VV 

Hardware: 
orkCentre 105f 

Xerox WorkCentre 
Earlier this year, office supply stores 

and TV ads began showing off a new 
line of copiers from Xerox. a company 
whose name arguably is inseparable 
from photocopiers. The WorkCentre 
copiers merged the optics of copying 
with digital technology, and the whole 
is much more than its parts. 

In using the Xerox WorkCentre 105f 
for the past several months, I find it 
hard to decide which I like better: the 
enhanced copier functions, the laser 
printer function, or the fact that I can 
have both of them on my desk in less 

Simple Connection 
Simply connect to Broadcast 
Richmond for 200+ product 
lines integrated to your exact 
needs - from input to output. 

As a leader in the supply of 

pre wired program racks for 
AM, FM, & TV - and pre wired 
console and mixer harnesses 
for air and production studios. 
our daily mission is to make 
your job simpler. 

Our product expertise and 
equipment integration will 
save you time and money. 

Simply Connect to 
the Turnkey Distributor... 

BROADCAST 
RICHMOND 

Tel 765-966-6468 Fax 765-966-5505 E broadcast@infocom.com 

PO Box 1423, 1821 West Main, Richmond, Indiana 47375 USA 

Connect to www.broadcast-richmond.com 

increase the capa-
bilities. In addition to increased reliabil-
ity, the WorkCentres can deliver a copy 
reduction and zoom range from 50 to 
200 percent. Speed is a fast 10 pages 
per minute (ppm). 

Another benefit of the digital tech-
nology incorporated in the WorkCentre 
is the ability to copy pictures with bet-
ter fidelity. The machine is programmed 
to render proper contrasts for pictures 
with less degradation of resolution. 
Equipped with a 250-sheet paper 

drawer, a 50-sheet bypass tray, and a 
30-sheet automatic feeder, the Xerox 
105f will handle anything from a memo 

"standby mode." However, unlike most 
copier standby modes I've experienced, 
this one returns to "ready" very rapidly, 
in just a few seconds. There is almost 
no waiting. 
Regarding consumables: the 

WorkCentre uses a larger-than-normal 
toner cartridge (rated at about 6,000 
copies), so you are not always running 
out of toner. And it features a "toner 
saver" setting to stretch things even 
further. 

Xerox has definitely put together a 
solid support package for the 
WorkCentre. The "Without-Worry" 
warranty runs for three years. It 
includes on-site service and unlimited 
toll-free support. Where needed, a pro-
gram for a Customer Self-Repair Kit or 
an Overnight Exchange Service is pro-
vided to ensure your downtime is kept 
to a minimum. 
The Xerox WorkCentre is a great 

way to bring the benefits of a copier 
and the quality of a laser printer into the 
studio wing or other offices, at the size 
and price of just a good laser printer. 
You will also find that several 
WorkCentres will also reduce the line in 
the copy room. 

File tip 
On another topic, regular readers will 

know that one of the important parts of 
computer maintenance is making back-
ups. One of Murphy's Laws states that 

If you're running an independent 
contractor business, this copier may be for you. 

to a picture to a book. All in all, it is a 
very nice copier that would make a fine 
addition to a small office/home office. 
Other models range from smaller units 
to one handling two drawers and dou-
ble- sided printing/copying. 

A printer, too 
But the teal attraction, to me, was the 

laser printer function. At home, a copier is 
nice, but not a necessity. Having them both 
for the cost of a good laser printer and much 
less desk space than two units is great. 
As a laser printer, the Xerox 

WorkCentre does a fine job, with an 
output of 8 ppm with true 600 x 600 dpi 
resolution. It can handle paper, 
envelopes, transparencies, labels and 
card stock. 

Xerox includes a printer control pro-
gram that controls not only the typical 
orientation, paper size and tray con-
cerns, but also will allow you to change 
the contrast and brightness of the print-
er output. 

While easy to use, the printer control 
panel does require understanding the 
concept of this dual- use machine. 
Because the WorkCentre was designed 
first as a copier, most of the front-panel 
buttons are related to the copier func-
tions. Those don't affect printing func-
tions. And the printer control panel does 
not affect the copier functions. 
One of the nicer features shared by 

both functions is a powersaver function. 
When you don't use the unit, it goes to 

any important information not backed 
up eventually will be caught in a lost 
cluster, corrupt file or, worse, a bur-
glary. 
A thief who takes your computer 

could take your valuable work as well. 
Some complain that floppies are no 

longer capable of doing any serious 
backup. Indeed, files can often exceed 
1.4 MB. Removable media are now 
available in 100 MB, and even GB 
sizes. Still, this requires that you actual-
ly have them handy, and stored in a 
safe, yet accessible place. That may 
make them subject to theft, fire or other 
disasters. 
On the other hand, a good way to 

protect your critical files is available to 
almost anyone with an Internet account. 
Better, it usually costs nothing: most 
ISPs provide some free space to users 
for storage of personal files. Even the 
free e-mail services often include a 
decent allocation of storage space. 
Check it out. 

So, in order to have safe storage 
with quick access, take those mission-
critical files, and set up a schedule 
where you upload them to your "Web 
space" on a regular basis. If your com-
puter flames out or is stolen, you'll be 
glad you did. 

Barry Mishkind is busy backing up 
his files, and hopes you are, too. Got a 
horror story? Let him know via e-mail 
to barry@broadcast.net 



This 

superbly 

crafted 

new breed of 

advanced tube 

microphone pre-

amplifier reaches far 

beyond mere techni-

cal excellence to deliver 

*sound that is uniquely 

involving, compelling, and 

real. Our incredible new 2 

channel Model 1100 gives you 

up to 20dB more headroom 

than conventional preamps, 

allowing you to record hotter tracks 

with the highest possible digital resolution. 

This unprecedented amok nt of headroom, 

combined with an EIN of - 135dB, allows you 

to take more gain without the pain of overload 

distortion or noise. 

MORE GAIN-NO PAIN 
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To achieve this amazing performance, we developed new 

proprietary circuitry - here's a taste... 

. Discrete Class A Bipolar PNP Solid State Front End 

. Second Stage Reflected Plate AmplifierTM Tube Circuit 

. Sweepable Low Frequency Cancellation Filter (LoCaFm) 

. MicLimTm limiter on the microphone itself makes the 1100 

virtually crash proof 

. Drift StabilizedTm AID Circuitry eliminates the need for high 

pass filtering in the digital domain 

. Third Stage Reflected Plate Amplifier Tube Circuit Discrete Class A 

Impedance Balanced Output Stage 

Rphex Therm ion i CSTM 
Model 1100 

Discrete Class A Tube Mic Preamp 

with 24 Bit 96kHz AID 

MORE GAIN-NO PAIN 

Compare this to any other mic preamp in the world - 

you'll quickly appreciate the benefits of ' More Gain with No Pain'. 

For more information visit our web site or contact us for an in depth brchure. 

APHEx Improving the way the world sounds' 
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Actually, What We're Shattering Is A Myth. 

"Console-Idation" 
Company 
Pacific Research & 
Engineering 

You may think PR&E is just a console company. The truth is, 

we're a complete studio buildout firm. Our staff has hundreds of 

years of combined experience in frontline integration. Over the 

past 30 years, many of the most prestigious names in broadcasting 

have had us build more than two thousand studios for them. 

We can craft your furniture, handle your peripherals, manage 

architects and acoustic experts, and troubleshoot your plans. 

Whether you have a facility with one studio or several, we can 

meld everything together into one smooth running facility. 

1-800-622-0022 • www.harris.com 

Ask about our 
latest digital 

console: 
Impulse 

next level solutions 

WIRELESS 
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Word of God Is Booming on Radio 
Steve Sullivan 

Christian radio is not just for Sunday-
morning shut-ins anymore — it has 
become big business. 

"About four out of 10 adults across the 
country listen to Christian broadcasting 
during a typical week," said David 
Kinnaman, director of research for the 
Barna Research Group of Ventura, Calif., 
which espouses family values. 

In a July 1998 study, Barna found 
that 75-80 million adults in the United 
States are weekly listeners to religious 
programming. 

The "mom-and-pop" owners who were 
prevalent in Christian radio's early days 
are evolving into — or being replaced by 
— savvy business operators. While the 
goal is still to spread the message of the 
Gospel, owners also recognize the 
tremendous revenue potential presented 
by the huge audience. 

Commercial growth 
According to statistics provided by the 

National Religious Broadcasters, of the 
more than 12,000 radio stations in opera-
tion at the end of 1998, more than 1,500 
of them aired Christian programming. 

E. Brandt Gustayson, president of the 
NRB, has been involved with Christian 
radio since 1954, when he was a college 
student in Minnesota. 

"In the past there were a limited num-
ber of Christian stations, with a good 
number of them non-commercial in 
nature. Through the years there's been a 
full development of commercial, reli-
giously formatted stations, and that's a 
major, major change." 

NRB statistics show more than 1,200 
full-time Christian stations in operation 
going into 1999, a 7-percent increase 
above full-time stations broadcasting the 
format in 1988. 

"Generally speaking," said Gustayson, 
"I don't believe there's any religious dif-

ference between the commercial and 
non-com stations. The only difference is 
how they get their funds to carry on their 
work. There is, of course, the profit 
motive in the commercial enterprises. 
But both of them have to get enough 
money to be able to do their work." 

Dick Bott, president and CEO for the 
privately owned Bott Radio Network, is 
typical of an owner who has changed 
with the times. Bott bought his first sta-
tion in Salinas, Calif., in 1957. In 1962, 
he sold that station in order to buy a sta-
tion in Kansas City, Mo. 

"I did not think that Salinas at that 
time was a large-enough market. If you 

know you're going after a niche market 
— just a slice of the pie — 10 percent of 
200,000 is only 20,000 and that's not 
enough of a market potential. But 10 per-
cent of a million people — now you've 
got something to work with in order to be 
viable with specialized programming." 

Bott did not start with intentions of 
becoming a multiple-station owner. But 
that changed in the 1970s when his son 
decided to enter the broadcasting business. 

"You've got to grow if the next generation 
is going to have a place to fulfill them-
selves," Bott said. "We went out and 
bought a station in Oklahoma City, then 

See CHRISTIAN, page 43 E Brandt Gustayson 

Top- 10 Winning Bids in FCC Construction Permit Auction 

The FCC's first "construction permit" 
auction closed Oct. 8, with 91 winning 
bidders promising to pay the agency a 
total of $57.8 million. 

"As a result of this auction, numerous 
communities across the United States will 
have new broadcast stations in their area," 
said FCC Chairman William Kennard in a 
statement following the end of the closely 
watched event. 

The auction method for dispensing new 
spectrum is intended not only to raise 
money but to reduce the time involved in 
the application process; the FCC consid-
ers the new system a significant improve-
ment. Congress gave the FCC authority 
to use auctions as a licensing mechanism 
for broadcast services in 1997. 

"Within a matter of weeks, long-pend-
ing permits for new broadcast stations 
have been quickly auctioned," said Tom 
Sugrue, chief of the Wireless 
Telecommunications Bureau. 
RW will provide a closer look at the 

results of the auction in an upcoming 
issue. Until then, we thought you would 
like to know "Who paid what, for where?" 

Winning bid 
total 

(in millions) 

Name of winning 
bidder 

Location of 
FM license 

1. $5.05 Arizona Lotus Corp. Oro Valley, AZ 

2. $3.25 Fairview Radio Inc. Fairview, PA 

. 52.34 Liberty Productions Biltmore Forest, NC 

S1.83 Richmond Broadcasting Inc. Ettrick, VA 

5. 51.68 Outlook Communications Inc. Mukwonago, WI 

6. 51.57 Ronald K. Bishop Will amstown, WV 

7. S1.56 TSB II Inc. Wellington, CO 

8. $ 1.05 Gregory D. Gentling, Jr. Rapid City, SD 

9. S1.03 Outlook Communications Inc. Lexington, IL 

10. S1.01 Simmons Family Inc. Bri. ham City, UT 

($ 

True Dual Domain Audio Testing 
at an Attractive Price P 

• Comprehensive analog a 
• True digital domain analyzer with -140 d 

• Independent analog & digital audio generators and analyzers 
• Generate and measure interface jitter 
• Digital interface analyzer 
• View AES/EBU status bits 
• Loudspeaker monitor for 

digital & analog signals 

Audio. 
precision 
Audio Precision 
PO Box 2209 
Beaverton, Oregon 97075-2209 
Tel: (503) 627-0832; Fax: (503) 641-8906; US Toll Free: 1-800-231-7350 

• Internal save and recall of 30 test setups Email: techsupport@audioprecislon.com; Web: www.audioprecision.com 
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Arrakis 
Creating Conso e 
for the Digital Studio 

As a leading manufacturer of audio consoles and digital miprkstations for over 25 years, 

Arrakis is always on the cutting edge. Arrakis consoles are the choice ofprestigious broadcasters 

worldwide for their advanced functionality, rugged reliability and necessary intui faces to digital 
.‘gt 

workstations. So whether you need an analog console for a smaller station or a sophisticate 

multi-studio digital system, Arrakis has the solution. 

Designed for the modern digital on-air and production studio: 

The completely redesigned 22,000-series console features a 

choice of digital and analog input modules, controls for video 

monitors and digital workstations, and a low profile design for 

proper placement of video and audio monitors. 

A remarkable on-air console with room to grow: 

The popular 12,000-series consoles are in use in major 

broadcast markets worldwide. Available in 18- and 

28-channel mainframe configurations, they feature a 

"universal bus" design for complete customization. 

II 



Affordable 5-, 10- and 15-channel consoles: 

The 1200-series consoles begin at under $ 1800 

and are ideal for on-air, production and news 

applications where ease of use and reliability 

are paramount. 

[1/ 
e_AcivantH,7,-

17 - 

Let BSW Work To Your Advantage When You Buy Arrakis. 

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

BSW's factory-certified sales represen-.atives BSW's priority factory support 

Call BSW today 1 • 800 • 426 • 8434 
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GUEST COMMENTARY 
Dating  Service Meets Its Match 
Why Radio Advertising is a Great Buy for 

Direct-Mail Companies 

Paul A. Falzone 

Advertising can be a make- it or 
break-it move for a business, but merely 
opening up the company checkbook for 
media buys is not enough. 

To reap the full potential and rewards 
of radio airtime requires not only savvy 
and strategy, it also entails an understand-
ing that the rules of the road may be far 
different for every business and owner. 

Radio 61 direct mall 
Case in point: With my company, 

The Right One, radio has played an 
important part in our overall strategy to 
build public awareness of, and confi-
dence in, our personal introduction ser-
vice. We also find that radio advertising 
supplements and supports our direct-
mail efforts. 
By contrast, Together, with which we 

merged in April to form the world's 
largest introduction service, relies almost 
exclusively on direct-mail campaigns. 

The same business, the same compa-
ny, but very different approaches to 
media advertising. 
Radio is a very effective medium 
because it is portable. People can take it 
with them on their portable stereos, or 

travel with it in their cars. One of the 
biggest advantages to radio advertising 
may be that, by nature, it sorts the pop-
ulation into neat demographic clusters. 

Talk radio, as a general rule, will 
attract an educated and upscale audience. 
Sports radio gathers a predominately 
blue-collar male listener. Adult-oriented, 
soft-rock stations grab an older, usually 
female, listener. Top 40 reaches a broad 
audience that skews young. 

You have to ask yourself whom you 
are targeting and pick the right format 
to fit that mold. 

Such targeting is crucial for our busi-
ness, which relies on having balance 
among our membership. If we have too 
many young men and not enough 
women in a comparable age bracket, for 
example, we will have a difficult time 
finding compatible matches for them. 

If this is the case, a good radio buy at 
a station that attracts a similar age group 
of female listeners can achieve the need-
ed equilibrium to keep everybody happy. 

Having the right type of commercial 
is also key. If you are looking to attract 
that "news-radio" demographic of 
mature professionals, the copy should 
be of the "just the facts ma'am" variety, 
stressing professionalism and track 

"Remember that time is money." 
— Benjamin Franklin 

When you must, 
must have 

precision timing 

W
hen you require the best, most accurate in precision timing look 
only to ESE. Designed for "Precision Timing", ESE Master Clocks 
& Accessories have been the industry standard for over 27 years. 

Whether using GPS, WWV, Modem, Crystal or line frequency accuracy — all 

ESE Master Clocks can drive digital or analog slave clocks, as well as interface 
with video and/or computer based systems. Call for more details. 

142 Sierra Street • El Segundo, CA 90245 USA 
Phone: (310) 322-2136 • Fax: 310.322.8127 

www.ese-web.com 

FOR GREAT STUFF, VISIT OUR NAB BOOTH #L18528 

record. A younger audience will 
respond better to something a little 
more flashy and hip. 

There are two approaches to radio 
buys: heavy frequency and the prestige 
purchase. 

You can either saturate the air-
waves with your ads as much as you 
can or be more selective and pay the 
bigger cost of being part of drive time 
or on a popular syndicated program 
with blockbuster ratings. We have tak-
en both routes, usually hitting the lis-
tener with our spots as much as we can 
at first, to build awareness and pum-
mel our message into them. 

Then, once that catchy jingle is commit-
ted to memory or that clever tag line can be 
repeated word for word, we cut back on 
the frequency to tap into the wider expo-
sure that high ratings will procure. 
An analogy might be shooting a rifle. 

The former approach is akin to spraying 
buckshot, hitting as many targets as 
possible. The latter is the equivalent of 
very carefully and deliberately taking 
aim at the bullseye. 
One of the great benefits of radio is 

that there is immediacy, and not just in 
terms of listener response. In most cas-
es, radio airtime is relatively inexpen-
sive and almost always available. If you 
have the money, a phone call in the 

Paul A. Falzone 

morning can have your spots running by 
lunchtime. Another big advantage is 
that you can have a full 60 seconds to 
lay out your message and make the case 
why customers should consider your 
business. Even though television offers 
the benefit of visuals, your message will 
have to be presented in half the time, in 
30-second spots. 

In our continuing quest to attract 
attractive members for our dating ser-
vice, we will continue to spin the dial. 

Paul A. Falzone is CEO of The Right 
One and Together Dating, personal 
introduction services based in 
Hingham, Mass. For information about 
The Right One, call (800) 818-DATE or 
visit the Web site www.theriehtone.com 

•STATION SERVICES* 

Programs and Services for Radio Stations 
Mail info and photos to: RVV Station Services, P.O. Box 1214. Falls Church. VA 22C41 

Top- 10 Trucker Hits 

Riding the lonesome highways can be 
a little less forlorn with the new count-
down hour of the top 10 songs on the 
Midnight Cowboy Trucking Network. 

"This is one hour of the most-popular 
songs, hosted by Bill Mack, the favorite 
radio personality for truck drivers," said 
Richard G. Lanahan in a company state-
ment about the new feature. Lanahan is 
the president of the Transportation 
Finance Group of the Associates, the 
sponsor of the "Associates Driver 
Appreciation Hour." 

Richard Lanahan, left, and Bill Mack 

The Grammy award-winning Mack 
was recently nominated for a Marconi 
Award for the weekly show that he pro-
duces from his home station WBAP(AM) 
in Dallas/Fort Worth, Texas. 

The Midnight Cowboy program pro-
vides information and entertainment to 
truck drivers and fleets running on 
America's highways every Tuesday 
night from midnight to 5 a.m. 

For more information contact Margot 
Miller in Texas at (817) 695-3583 or 
circle Reader Service 24. 

Your Own Online 
Commerce Brand 

Music, books and videos can be 
offered on your station's Web site 

through a free, 
turnkey online 
service called 
Jungle 
Jeff.com. 
Ubrandit.com 

has developed 
the service 
with more than 
1 million dis-
counted titles 
that can be pri-
vately labeled 
or "branded" 

by radio stations, regardless of radio 
station format. 

JungleJeff.com allows a Web site to 
be quickly customized and transpar-
ently linked to a radio station's Web 
site with only minutes of setup time, 
according to the company. 

JungleJeff.com allows for radio sta-
tions to incorporate their name, logo, 
call letters, Web color scheme and 
return navigation information into the 
site that looks, feels and operates like 
the station's own site. 

Stations receive an ongoing 5 per-
cent commission on sales generated by 
their branded store. 
For more information contact 

Greg Wilfarht in California at 
(619) 350-9566, via e-mail 
GregW@Ubrandit.com or circle 
Reader Service 34. 
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The 'Babe' Joins SportsFan 
Her Cancer in Remission, Nanci 'The Sports 

Babe' Donnellan Finds a New Radio Home 

Scott Fybush 

A year ago, the Fabulous Sports Babe 
was on top of the sports radio world. 
With a new contract at ABC Radio 
Networks and clearance on almost 200 
stations, Nanci Donnellan's life couldn't 
get much better. 

Instead, it took a turn for the worse. 
The first woman to host a national 

radio sports show found out she had 
breast cancer. 

"I was like the poster child for a mam-
mogram," said the talk host, whose first 
experience with the procedure was when 
she received her diagnosis. 

After months of cancer treatment, 
Donnellan is in remission — and entering 
a new phase of her career. 
"My life changed considerably a year 

ago, and I think after coming home and 
doing the show from home while under-
going treatment, my priorities changed," 
she said. 

Donnellan 
is entering a new 

phase of her career. 

Home, in Donnellan's case, is Tampa, 
Fla. That's where "The Fabulous Sports 
Babe" was born one day in 1988 during 
another broadcast. She was laid up with a 
bad back from a tennis injury. Returning 
from a break, she invited the audience to 
"spend the afternoon in bed with a fabu-
lous babe," and the name stuck. 

The Babe's opinionated persona and 
top-name guests soon came to the atten-
tion of the networks, and within a few 
years the show was based in New York 
and invading the traditionally all-male 
domain of sports radio from coast to coast. 

Home work 
But Donnellan kept a home in Tampa, 

and that's where she returned throughout 
her treatment, sometimes for the week-
end, sometimes for longer periods while 
confined to bed. 

"It got to the point where I felt like I 
was living in Tampa and just commuting 
to New York for the week, and that's 
when I knew I needed to change," said 
Donnellan, who broke ways with ABC 
in September and began searching for a 
new home base for the "Global Babe 
Radio Network." 

"Everybody wanted me to go to New 
York or to go to L.A.," she said, with one 
exception: the SportsFan Radio Network. 
The Las Vegas-based network was 

willing to let Donnellan make Tampa 
her home base, and in late September, 
she launched her new show on 
SportsFan from the comfort of studios 
at Tampa's WQYK(AM), an Infinity-
owned station. 

"They're great to me," she said. "I 
can't complain; they're building studios 
for me down here." 

"The feeling is mutual," said 
SportsFan General Manager Jay Clark. 
"It brings us a premiere talent, some-
body who is rejuvenated and has drive," 
he said. 

The addition of the Babe has yet to 
bring SportsFan new affiliates. 

Schedule competition 
Most of the stations that carried her 

ABC show now run Tony Kornheiser's 
ESPN show, the current ABC offering, 
in the 10 a.m. to 1 p.m. (Eastern) slot 
the Babe once occupied. A few were 

Y 

PH. 800/658-4403 

FX: 308/284-4181 

sales@prophetsys.com 

miAv.prophetsys.com 

lured away by another sports network, 
One-on-One, which offers Chicago 
sports columnist Jay Mariotti. 

Several, like AMFM-owned 
ICFXN(AM) in Minneapolis, have found 
room for the new Babe show, albeit on a 
delayed basis. Still others have gone 
local, like WDFN(AM) in Detroit and 
WHTK(AM) in Rochester, N.Y. 
"The Babe always had the best 

guests, but she never did anything for 
us in ratings," said WHTK Operations 
Manager Jeff Howlett, who now uses a 
local host to fill the gap between 
ESPN's morning show and Premiere 
Radio's Jim Rome. 

See BABE, page 47 
The Sports Babe, Nano Donnellan 

"John Marquis' (PSi Director of Training) PowerPoint presentation, and subsequent course materials, were unexpectedly clear, concise and 
totally professional. I was very impressed by the training facilities. A company that makes that much of a concerted effort to provide the 
highest level quality training, and who has committed the time, personnel and resources to do it right, speaks volumes about their commitment 
to their customers." 
Jeff Hugabone, Chief Engineer, VVTIC CBS - Hartford,CN 

"John was a great instructor. He knew what parts to slow down through and how to read his audience. Since the instruction is all hands-on, 
you really felt like you were retaining what you were learning. The grand slam though, was when he got to the system's voice tracking 
capabilities. He introduced it in such a manner, that an entire room full of radio guys were blown away! He knew just how to address the areas 
that were of importance to us." 
Mark Williams, Production Director, WPOC, Clear Channel - Baltimore, MD 

"I was completely impressed by the training offered by Prophet. Both the facilities and the course itself were absolutely first rate. I was able 
to return to the station and immediately utilize what I had learned.We are in a transition now with the AudioWizarcPm handling 100% on the 
AM side, and about 50% on our FM - and PSi has been with us every step of the way. Even the PSi people regularly go through the in-depth 
training, to constantly stay on top of the latest features and functions. I really appreciated the attention to detail they put into the class, our 
comfort and the depth of the knowledge they imparted. It also enabled me to connect names and faces with customer service and tech 
support there in Nebraska - so now when I call, I know who I'm talking to - and they know me." 
Ken Lovejoy, On-Air Personality, WOO( - Clear Channel - Punta Gorda, FL 

For more information on the PSi Academy, visit our web site at www.prophetsys.com 
PROPHET SYSTEMS 
innovations 
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Net Rolls On as Radio Stands by 
Kim Komando 

In early September, Arbitron and 
Edison Media Research released their 
"Internet Study III," subtitled 
"Broadcasters vs. Webcasters: Which 
Business Model Will Win?" 

The name itself is misleading, because 
the results of the study suggest that in 
many ways, radio and the Internet do 
very well at complementing each other. 
Although the study makes it clear that 
radio is not exploiting the online medium 
to the fullest extent possible, it's equally 
clear that cyberspace really does repre-
sent a virtual land of opportunity. 

'Netizens' 
The study involved about 3,000 peo-

ple and was done in two parts, with 
roughly half the respondents participat-
ing in each part. The first part was an 
online survey of so-called "Netizens," 
Net citizens who professed to be regular 
users of streaming media. 

The second portion was a telephone 
survey of Arbitron's spring 1999 diary 
keepers. 
Some of the general findings of the 

study are hardly startling. 
For example, Internet usage as a whole 

is up from last year. In general, people 
are spending less time doing other things 
in favor of surfing the Net. 

The big loser here was television, with 
35 percent claiming that the Net has cut 
into their TV time. 

The percentage listening to less radio 
because of the Internet was considerably 
smaller at 16 percent, but still noteworthy. 

Here's a statistic that your station or 
show advertisers and sales staff should 
find interesting. According to the study, 
29 percent of Americans who have 

Don't Miss 

Web Watch 

Carl Lindemann's 

New Internet 

Roundup feature. 

In our next issue. 

Internet access have visited a Web site 
that they heard advertised on the radio. 

Arbitron claims that this translates to 
about 31 million people. I can tell you 
from personal experience that one of the 
biggest challenges in launching an online 
venture is getting the word out into the 
real world. It takes a lot more than just 
online promotion. 

This study suggests that Internet start-
ups are prime targets for radio advertis-
ing. On "The Kim Komando Computer 
Show," more than half of our national 
advertisers are just that — "dot-coms." 

The study also split this last statistic 
into two parts, those who have listened to 

tened to a radio Webcast in the last month 
(10 percent) and who had listened to one 
in the last week (only 4 percent). 

The study showed that the demograph-
ics of online radio listeners are quite 
favorable. With more than a third of 
online users not even aware that radio 
Webcasts exist, and only a fraction of 
online users tuning in to them on any reg-
ular basis, it seems clear that radio sta-
tions need to do more to promote their 
online activities. 

Instead of taking an "oh, by the way, 
you can listen on the Internet, too" 
approach, radio stations should proactive-
ly work to make their online content 

Radio stations and shows have an 
edge right now, because when people think of 

'listening,' they automatically think 'radio.' 

Webcasts of radio content, and those who 
haven't. Broken down this way, 41 per-
cent of online radio listeners have visited 
a Web site that they heard advertised 
online, while 24 percent of non-online 
radio listeners have done the same. 

This suggests that Webcasting adds 
value to advertising — value that should 
command higher rates. 

Radio-free Internet 
There's just one problem. The study 

also showed that only about two-thirds of 
those with Internet access realize that 
they can listen to the radio via the 
Internet. Sure, two-thirds of all Internet 
users represent a big number, but so does 
one-third. 

Online radio listening has shown big 
gains since Arbitron's 1998 "Internet 
Study II." 

Last year, only 18 percent of online 
users stated that they had listened to 
online radio programming. This year, the 
percentage jumped to 30 percent. 
However, that's not quite as promising as 
it may seem. That's 30 percent of online 
users who have ever listened to a radio 
Webcast. 

The survey also asked who had lis-

BUYSELLI31D.COM, INC 
921- 14TH AVENUE, LONGVIEW, WA 98632 

more appealing — perhaps by offering 
unique benefits to the online audience. 

Radio stations and shows have an edge 
right now, because when people think of 
"listening," they automatically think 
"radio." We have decades of radio broad-
casts to thank for that. 

However, radio isn't the only stream-
ing media game on the Internet. If radio 
stations and shows don't seize the oppor-
tunity now, other streaming media 
sources could well supplant radio in the 
minds of online users who want to "lis-
ten" over the Internet. 

It may seem obvious, but to attract lis-
teners to your Webcasts, you need to first 
attract them to your Web site. That means 
in addition to your Webcast, your site 
needs content that draws listeners in and 
keeps them there. The new buzzword for 
content that helps attract and retain 
online visitors is "sticky content." 

Developing sticky content, however, 
isn't as easy as it may seem. For example, 
the study indicated that the Web sites for 75 
percent of all stations in the top- 100 
American markets have pictures of and 
information about their on-air personalities. 

In fact, this is the single most common 
radio Web site feature. Yet, in rating the 

importance of various radio station Web 
site features, online radio listeners put this 
sort of stuff at the dead bottom of the list. 

The most popular Web site feature is 
community information. Yet this is the 
second most common feature — at 60 
percent — on radio station Web sites. 

For the second and third spots, listen-
ers and station diverge widely again. 
Online listeners rated concert information 
as their number-two concern. However, 
that is only the eighth most common fea-
ture, with just 50 percent of the major-
market stations delivering the goods. 

Third on the online listener wish list is 
the title and artist for each song played. 
Yet, only 32 percent of major-market sta-
tions offer this service on their Web sites, 
putting it at 13 on the list. 

Just a couple of years ago, the thinking 
was that any Web site is better than no 
Web site at all. Well, those days are gone 
forever. Web sites have become more 
sophisticated and online users have 
become more savvy. 
When people visit your site, their 

expectations will be higher than ever, and 
will be even higher in the future. Today 
it's really true that having no Web site at 
all is better than having a poor one. One 
false move and you could drive away 
valuable online listeners forever. 

Don't create a Web site that's loaded 
with easy content — host photos and 
biographies, for example. Learn what 
your online listeners want and expect 
from your site, and invest the resources to 
fulfill those wants and expectations. 

All indicators show that radio stations 
and shows are poised to play a major role 
in the evolution of online streaming 
media — if they don't blow it. 

o 
Kim Komando hosts a computer talk 

radio show syndicated by WestStar 
TalkRadio Network on more than 300 
talk radio stations. For information, call 
(602) 381-8200 ext. 201 or send e-mail to 
affiliaterelations@weststar.com 

Your On-Air 
Into On-Line Profits 

BuySellBid.com multimedia on-
line classifieds, auctions, personals & 
shopping will drive new & repeat 

traffic ro your website 24 hours o day, 7 
days a week producing substantial new 
non-traditional revenue from both your 
audiences and your advertisers. You can 
be a major portal in your market and 
cash in on the Internet, with 
BuySellBid no cost content. 

Visit www.buysellbid.com or 
call 800-320-7870 Today. 
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Children's Day Pursues Awareness 
Robert Rusk 

Children in the African nation of 
Gambia took a different approach to 
kids' programming when they became 
newscasters for a day on the government-
controlled radio and television service. 
Instead of reading school lunch menus, 
the youngsters presented a lineup of seri-
ous topics, including their attitudes on 
wife-beating. 

It was one of the memorable moments 
during last year's International Children's 
Day of Broadcasting, organized by 
UNICEF. 

The event encourages young people 
to make a difference in remarkable 
ways — from Colombia, where the 
Children's Movement for Peace cam-
paigned for an end to the country's 
guerrilla conflict, to Zambia, where 
young counselors advised their peers in 
the fight against HIV/AIDS. 
Radio programs for children are 

particularly effective in the Third 
World, where television plays a far 
less important role. Radio presenta-
tions have carried essential informa-
tion on disease prevention, nutritional 
advice, environmental awareness and 
other relevant topics. 

Agents of change 
Its sponsors hope the 1999 

International Children's Day of 
Broadcasting — Sunday, Dec. 12 — will 
showcase the inspirational courage, cre-
ativity and drive of youth. 

With more than 2,000 radio and televi-
sion stations expected to take part, it will 
provide an opportunity for children to 
shape their vision of the world as they 
experience it in their communities. 

The goal of the day is to transform 
children from passive observers of mass 
media to active participants. 

William Hetzer, chief of the Internet, 
broadcast and image section, division of 
communications at UNICEF, said, "It's 
extraordinary to see that each year more 
broadcasters are taking seriously the 
intent of the United Nations Convention 
on the Rights of the Child — especially 
in relation to access to media." 
The convention, ratified by nearly 

every nation, includes fundamental 
rights for children, such as the right to 
freedom of expression; the right to 
give and receive information; and the 
right to voice opinions through the 
media of their choice. 

In the United States, according to 
Hetzer, several television networks 
(including the History Channel, 
Nickelodeon and the USA Network) par-
ticipate in the International Children's 
Day of Broadcasting. 

Radio's involvement, however, is diffi-
cult to track. 

Hetzer said, "It's harder for us to deal 
with radio. In television we have materi-
als to give stations, but we don't have 
materials for radio. Radio is much more 
local-oriented. We have tried over the 
years to do radio specials, but they 
proved totally uninteresting because 
they never fit anyone's format." 

In addition, Hetzer said, it is hard for 
UNICEF to track broadcasters' participa-
tion unless stations report that they took 
part in the event. 
To encourage the involvement of 

U.S. radio stations, Hetzer invites the 

major group owners to take the lead and 
produce programming that could be dis-
tributed to owned and operated stations. 
"We would love it if owners would 

create content for distribution to their sta-
tions," said Hetzer. 

Sharing 
UNICEF does not pay for production 

costs, nor would the organization pay for 
the programming itself. But UNICEF 
would be eager to act as a clearinghouse 
and share the programming with as many 
English-speaking stations as possible 
throughout the world. 

"As long as the programming was 
created six to eight months in advance," 

Hetzer said, "it could be an innovative 
approach to take us to the next stage of 
the International Children's Day of 
Broadcasting." 
As more broadcast technologies 

emerge, UNICEF feels that "children 
cannot be left on the sidelines of the 
information revolution." 
The International Children's Day of 

Broadcasting, an event now in its 
eighth year, gives a voice to those who 
have traditionally been "excluded and 
marginalized." 

Hetzer said, "More and more pro-
grams are giving children the opportu-
nity to take to the airwaves and speak 
out about issues that concern them. 

Kids around the world will 
participate in ICDB. 

"For example, in Canada, children 
have faxed, e-mailed and called partic-
ipating stations on the day with ques-
tions ranging from race relations and 

See UNICEF, page 38 
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And now it's FREE! 

TERION (formerly Flash Comm) announces 

Free RDS for FM stations nationwide! 

RDS is here today. Well over 1000 stations use it — many in large markets. 
The radios are in the stores and on the car lots NOW. Most new '99 Ford Explorers have 
RDS radios. They are also in Chevrolet, Pontiac, Cadillac, Oldsmobile, Lincoln and 

all Jaguars. 
Other manufacturers are following. 

We offer the same digital features that big stations have, plus you get a full featured RDS 
encoder, control software, Alphanumeric RDS pager and an ADS Cadet PC card RDS radio. 

We pay for everything. 

Then we'll pay you  monthly to use it! 

We have signed over 500 stations but still need more in many areas of the country. So give 
us a call and find out if you can be a part of our network too. 

oTe.REIN Call Station Relations at 888 772 3306 ext 3051 
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event, log onto the Web site 
www. uniceforglicdb 

Robert Rusk is a regular contributor to 
Radio World. 

UNICEF Reaches Out for Radio Kids 
UNICEF, continued from page 37 

international understanding to how 
they can directly get involved in help-
ing children in less- fortunate situa-
tions," he said. 

"When young people take an interest in 
these issues now, they will be better-
equipped to actually solve these problems 
in the real world when they grow up." 

Strong support 
The Canadian government-owned 

CBC is a strong supporter of the event. 
In 1997, for example, "The World 

This Weekend" on CBC Radio One 
featured a piece titled "Too High a 
Price: The Human Cost of Child 

Labour." It focused on 
children in developing 
countries who have 
been exploited to 
make products like 
cheap sneakers and 
expensive rugs. 

In another segment, 
"Olympic Heroes," 
sports- related ques-
tions were addressed, 
including: How did 
these athletes get their start? The 
answers came from Canada's best ath-
letes, as they prepared for the 1998 
Winter Olympics in Nagano, Japan. 

For more information on this annual 

The ICDB brings young people to the airwaves. 

Elegant 

Analog 

Instant 

Digital 

256 X 256 LARGE • MONO/STEREO • WIDE VARIETY OF CONTROL PANELS • 118DB ANALOG DYNAMIC RANGE * DISTRIBUTED MULTIPROCESSOR ARCHITECTURE 

I
f the migration to digital is in your future. 
then this is the route to take. Introducing the 

large size, big performance analog router that 

also speaks fluent digital. A true hybrid that 

allows you to scale the number of analog and dig-

ital ports as needed, now and in the future. And 

even better. the SAS64000 creates a forward path 

to AES/EBU digital audio without creating analog 

obsolescence. 

This means you can mix your analog and digital 1/0 in 

the same router frame. Go direct analog to analog, or 

digital to digital. Or mix it up with 24 bit conversion 

analog to digital and vice versa. Either way, this 

unique architecture sports flawless signal integrity and 

non blocking flexibility. 

And it's wonderfully simple, just plug in our new digital 

port expander and that's it. Welcome to digital! 

—co-existing richly with analog in the same framework. 

There's lots more to tell. Call us: 818 840 6749. Fax us: 

818 840 6751. E-mail us: sales@sasaudio.com Check the 

Web site: sasaudio.com And of course, snail mail: 

2625 North San Fernando Blvd. Burbank. California 91504 USA 

SIERRA AUTOMATED SYSTEMS 
BROADCAST CI ( 0.1MUNICATIONS 

CartWorks Names 
New Sales Manager 

Michael McCulloch has been 
appointed to the position of sales 
manager for CartWorksidbm 
Systems Inc. 

Michael McCulloch 

McCulloch, a 22-year broadcast 
veteran, has on-air, engineering, 
sales, management and ownership 
experience. 

GDS Reorganizes 
Sales Department 

Columbine JDS Systems Inc. has 
announced the appointment of Nancy 
J. Pennica to the role of vice presi-
dent of sales. Pennica will be based at 
the company headquarters in Denver. 

Nancy J. Pennica 

The company has also promoted 
Lone Callahan to the position of 
sales manager for broadcast prod-
ucts, Dan Levitt to sales manager 
for engineering products, and 
David Jones to sales director in 
charge of cable network sales. 
CJDS offers technology solu-

tions for the advertising 
buying/selling process within elec-
tronic media markets. 
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ENCO 
DADpRo32 
Digital Audio 

Delivery System 

The demands of today's fast paced broadcast marketplace 

require maximum utilization of resources to achieve cost 

effective performance. Thanks to the latest advances in 

digital technologies, multiple broadcast facilities can now 

seamlessly share audio inventories, news, scheduling and 

billing data, and often consolidate other redundant functions. 

All of this is possible by combining the advantages of 

non-proprietary products such as the ENCO DAD pRo32 

Digital Audio Delivery System with Wide Area Network 

(WAN) architecture. Audio production may now occur 

from virtually anywhere within a group, information 

flow is automatically managed between multiple remote 

locations, and transfer schedules are configured to take 

advantage of varying tariffs for maximum efficiency and 

cost control. 

The ENCO DADpRo32 Digital Audio Delivery System provides 

a powerful professional audio maragement tool for both 

live assist and automated on-air operations, production, 

and inventory control. Support of Wide Area Networking 

is inherent with DAD pRo32, providing capabilities to take full 

advantage of distributed data and group interconnectivity. 
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dià Bruce Williams 
1999 Inductee 

Currently heard on over 400 strelons of Vie 
Westwood One Nakeortc, Bruce Wilkens entertains 
and informs by usinga he expegi•nc• in business 
and public service lo Ind eciulions b problems 
brought to Mn by his leans« woes ke country. 

Mama grew up in East Orange, New Jamey. 
Meer eartiro eildi the Air Forte-in Korea and 
earning a degree in educatkn from Kean Gaspe. 
he became save in cake, educabon and 
busbies in New Jersey. 

In 1975, Virillerne found another way to serve the 
=edihoele At Your Service on WCTCJNew 

was soon Inbreed by his second 
show, Bruce Marne af Large. 

Wiens then set hie sialds an reaching a War 
modems, end his paid cAf. In 1978, 
he Wet Nred York, andortioneee years 
bloc he joinedbYNI3Ce Talknet. mottle 
reputelion began to grow. 

Marne has authored four books. and he writes 
the 'Snarl Money' oakum. vAtich appears in over 
800 newspapers. 

• 

vv vv vite r ra ci =trio 
0 1999 The Museum of Broadcast Communications 

iterà 
KATE SMITH 
I 9:/0 ,,c1,tee • 

vAzf edisechisvinsuccess  on911e Søn'd aBzadmhenntige 
h. 

radio debut in 1931. ven on Kale Snob's Mt 
show, her theme song of 'When the Moat Comes 
Over the Mountakr and her opening and closing 
Ines, 'Hello, aterybudif and 'Menke tor listening' 
were already in aloe: 

Kale Sntilh was born May 1, 1907, in Greenville 
Virginia, and wee orbs described by Time as 
"The First Lady of Radio." 

Durkione jkl lactone 1930s, she became radio's num« b 
due not only b her evening show 

but aleo because of her appearances on Kea 
Smith Speaks. a popular weeloiay show where 
she offered homespun advice on cunent topics. 

In 1938, she introduced Irving Badirre "God Bless 
America" to be country, and became known as 
her sorb. Smith made over 2,000 recordings — 
lb atwm sold over a mien copies During 
WWII, her on-air appeals for war bonds lopped 
50300 million. 

The Kale &nth Hourfeetwed music, betel«. 
wee e variety show Introducing new Went, sudi as 
Abbott & Coa ted° and a Ieenaoer named Harry 
thet became The Aldrich Smith's Mal radio 
prowern aired on Mutual in 1958 

Kate Smith died on June 17 1986 
1:-.C.j.:=.1-11 

r :no Must:urn of Broadcast COI1111,111,3111)115 

1999 Radio u. 11 of Fam s Inductees 
The Museum of Broadcast 

Communications will honor six radio 
legends on Nov. 20, 1999, with a black-
tie ceremony at the Chicago Cultural 
Center, naming the luminaries to its 
Radio Hall of Fame. 

This year's inductees include singer 
Kate Smith, personality Rick Dees, 
newsman Jim Dunbar, comic actor 
Gale Gordon, talker Bruce Williams 
and L.A. legend Robert W. Morgan. 

The induction ceremony will fea-
ture host and master of the ceremony 
Casey Kasem, who is a member of the 
Hall. Westwood One's Jim Bohannon 
will return as announcer, and music for 
dancing will be provided by the George 
Frances Orchestra. 

WABC(AM) New York, WGN(AM) 
and WLS(AM) Chicago, K000(AM) 
San Diego and more than 50 other stations 
have signed on to carry the broadcast. 
Starting with the class of ' 99, each 

Radio Hall of Fame inductee will be 
honored with a trading card issued by 
the Hall. Throughout 2000, the Hall 
plans to issue cards for each inductee. 

Each card features a photo of the 
inductee, the category and year of 
induction and a brief bio on the back. 
RW presents the class of 1999 ... 
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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. 
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GALE GORDON 
1999 Inductee • 

Gale Gordon tee «en In Nee York City on Febuary 2. 
1908, the eon of adress Gloria Gordon. Hie het radio 
appoirance was et KFYIEVIoe Angeles in 1928.1n the 
eneeiecderaideit.hlt eiedibLnealrersinerm otntty 

Dee although in 1935 he clid jer ;At; character in 
Rash Gordon. 

ev Sn comedy performance on radio was on 
E Brown Shoff In 1939. but he didn't find a 

e
could sink ha bee into ialf 1941 on Fhb« 
and MaY. As Maul Visa's Mayor LaTrivis 
would delight aullences by frequently gedbg 

he weds mead up and don't:keying Take." 

In 1948 he manned be due lar which he is best known, 
as Is. teamica_lpilndpel on OirtiteBoolot Whether 
deriding her Olidos In a voice eve ties drier than 
«knee or aladdng Caniefrosiaduh, one at his 

Miled outbursts of crane, Osgood Conklin was 
iwecter learners loved blade. 

One of radies surest laugh-getters, Gordon by de late 
1940's was one of reckre busiest actors. He appeared 

e as The On* Gildersleeve The Nees 
Rivnterlte Husband, and The Penny Singleton Show 

and Junior Sass 

Gale Gordon died on June 30.1995 

vvvvvv.res a tot, of.oro 
999 The Musthim of Broadcast Communicatrons 

RICK DEES 
1999 Inductee 

00 

As host of Fbctr Dees Wieldy Top Forty. Dees rs 
herd on over 400 stations eau« the country arid 
70 countries wodchecie. In addition. he a the 
irnmereaty popular host « The Rick Dees Morning 
Show on Ke Angete_s_, where he has 
dominated redo since 1982. 

n early $010ffll for its legendary radio permnakb«, 
Rick Dees In one of the most sua.l. Dees a 
more of an entertainer than a music presenter, for 
he shows are filled with bits of Inspired madness' 
that make listening b his invendve interruptions 
almost as enjoyable as hearing the music he plays. 

His lively on air amenos is a major rer=seovedity 
Dees received 15 consecutive "Radio 
of the Year awards from Baboard. 

Dees was raised in Greensboro, North Carotina, 
and earned a degree in TV. Radio, and Motion 
Pictures from the University or North Carolina. 
When challenged by a fellow student to audition 
tar a radio show, Dees accepted, won the job. 
and has been on the air ever since. 

Write i as rnorniro personality at WHBCir 
Memphis si 1970s, Dees recorded the parody 
'Disco Dude which sold over six million copies. 

Dees is tee recipient of The People's Choice Award 
and has been awarded a star on the Hoitywcod 
VValk of Fame 
VW *NW ‘ir 
0 1999 The Museum of Bn,,, 

See HALL OF FAME, page 46 

Jim Dunbar Enters 
Radio Hall of Fame 

Bill Mann 

Jim Dunbar will be the first San 
Francisco Bay Area radio personality 
inducted into the Radio Hall of Fame 
by the Museum of Broadcast 
Communications. 
Characteristically, he was 
self-effacing and erudite 
upon hearing the news. 

"I am, as Winston 
Churchill once described 
political rival Clement 
Atlee, 'a modest man with 
much to be modest about,— 
Dunbar said in his well-
modulated tones. 

Dunbar has been morning 
co-anchor since 1974 at San 
Francisco's top-rated ABC 
station KGO(AM). He was elected to 
the Hall in a poll of 4,500 radio execu-
tives and broadcast historians. 

The Michigan native and five other 
radio luminaries will be inducted in 
Chicago on Nov. 20. Fellow honorees 
are Rick Dees, Bruce Williams, and 
the late Gale Gordon, Robert W. 
Morgan and Kate Smith. 

Dunbar's name may be less familiar 
to U.S. radio listeners, but he has had a 
remarkable career in the Bay Area — 
and even before. 
KGO Program Director Ken Berry 

described Dunbar as "one of the first 
multimedia people in this business." 

Dunbar came to KGO as program 
director in 1963 from ABC station 
WLS(AM), where he was morning 

man on that dominant Chicago rocker. 
At KGO, Dunbar soon became an 

air personality again, and later, the 
market's top-rated morning man, a 
local TV news anchor, and co-host of a 
morning show on KGO-TV for over a 

decade with former Miss 
America Nancy Fleming. 
Dunbar's achievements as 

KGO's program director 
will be remembered after 
he retires. Although 
Dunbar downplays his role 
in changing KGO's format 
to news talk in 1964, KGO 
exec Berry said, "Jim total-
ly gets the credit. KGO's 
ratings were awful when he 
arrived as PD, and he's the 
one who decided to blend 

sk ;‘ 
Jim Dunbar 

news and talk." 
Dunbar jokes, "When I came here, 

Yellow Cab dispatchers had more lis-
teners than KGO did." 

Because of Dunbar's format switch, 
the 50,000 watter has an eye-popping 
unbroken string of 21 years without 
once losing an Arbitron ratings period 
in listeners 12+. No other top- 10 mar-
ket station has ever done that. 

Dunbar heaps praise on his "KGO 
Morning News" co-anchor of 20 
years, Ted Wygant. 

"He's the best broadcast newsman I 
have ever heard," Dunbar said. 

The radio station itself is an award-
winner. It recently took the NAB Marconi 
Award for best major-market station. 

See DUNBAR, page 42 
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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. 

A PHEx Improving the way the world sounds” 
SYSTEMS 11068 Randall Street, Sun Valley, CA 91352 L.J.S.A 

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

Cutting Edge and Omnia are registe:ed trademarks of TLS Corporation. Orban and Optimod are registered trademarks of Harman International. 
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Dunbar's Decades at the Top 
DUNBAR , continued from page 40 

Dunbar carries an elegance from a 
bygone radio era. He explains how he sees 
his role: "Waking up people and introducing 
them to the collective calamities of the day. 
Reading the news is an act of contrition." 

But it's all done, when appropriate, 
with humor. 

"You have to be engaging, and you 
have to be competitive," said the radio vet, 
a Michigan State University alumnus who 
returned to deliver a series of lectures on 
radio at his alma mater in October at 
MSU's School of Communications. 

Berry clearly admires Dunbar, who 
has become a Bay Area institution. 

"Jim's the nicest guy I've ever met in 

Since 1991, BE has introduced 

more new AM and FM transmitters, 

with more advanced ideas and use-

ful technology, than any other com-

pany in the world. At the same 

time we were bringing prices 

down. No other company can 

touch Broadcast Electronics 

for value. 

BROADCAST ELECTRONICS 

IS THE ONLY MAJOR MANU-

FACTURER DEVOTED EXCLU-

SIVELY TO ENGINEERING 

BETTER RADIO. 

CALI. 8811-232-32G8 NOW. 

radio," said Berry. "I think the key to his on-
air success is his superb timing. I would 
compare his use of pauses to Jack Benny's." 

Dunbar began his broadcasting career at 
WICAR(AM) in East Lansing in 1952 doing 
commentary on MSU football broadcasts. 
After a stint in the Army, Dunbar worked 
nights and weekends at WHDH(AM) in 
Manhattan, Kan. He then became a DJ at 
Detroit's legendary WXYZ(AM). 

In 1956 he went to New Orleans as 
PD and morning-drive jock at 
WDSU(AM), and thence to WLS, which 
he joined in 1960 as assistant PD and 
morning personality. 
WLS became the dominant station 

while Dunbar was there — just as KGO 

Need Solutions? 
www.bdcastcom 
Or NU] 232-3268 
MIN ei Hi limed Electrum, lu. !be IE earn à reentered Ingenue el trident Elutrieics, loc. 

was to do later. Dunbar's magic obvious-
ly followed him to the West Coast. 

Dunbar, who just turned 65 on Oct. 4, 
explained why he left WLS in 1965. 

"I'd just turned 30 not long before, and 
I didn't want to spend the rest of my life 
being a DJ, playing Patti Page and Pat 
Boone records. I got paranoid about 
doing rock radio in my 30s. We were a 
legendary rock station then — WLS 
owned the Midwest. But when the chance 
came to go out to San Francisco, it was 
an engaging prospect I couldn't resist." 

Not only were KGO's ratings low when 
Dunbar arrived to take over KGO, but the 
powerful KSFO(AM), then owned by 
Gene Autry and led by legendary morning 

FEATURES 
g Digital or analog exciters that 

deliver CD-quality sound for 
under $ 5400. Broadcast 
Electronics exciter 
technology is unsurpassed. 

g Transmitters with redundant 
PAs and power supplies that 
plug in from the front panel. 

g AM transmitters with 
switching power supplies; 
they sound great at . 1% or 
100% output power. 

g Transmitters with no plate 
blocking capacitors or sliding 
contacts to fail. 

g Transmitters you can buy for 
under $ 6000. 

g All with 24-hour support. 

Solutions for 
Tomorrow's Radia 

Jim Dunbar 

man Don Sherwood, seemed invincible. 
"I was terribly impressed," Dunbar 

said. "It was more than a promotional 
phrase — in those days. KSFO really was 
'The World's Greatest Radio Station.— 
Some in San Francisco radio were sur-

prised that Dunbar was chosen before 
Sherwood as the first San Francisco 
inductee into the Hall. 

Dunbar mentioned Sherwood. former 
KSFO(AM) DJs Bobby Dale, Dan 
Sorkin, the late Al "Jazzbeaux" Collins 
and then-KCBS(AM) personality Dave 
McElharton as among a group "more 
deserving of induction than I." 

In those days back in the early ' 60s, 
Dunbar recalled. "KCBS was doing both 
news and talk, but it was, for lack of a 
more delicate phrase, a somewhat flaccid 
version. So I decided KGO would adopt 
it in a more beefed-up version. News and 
talk was really the only option we had." 

Dunbar said he'd left Chicago vowing 
not to do air shifts again; he was ready 
for the move into the executive suite. 

"But our budget was so modest we did-
n't have money to hire air talent, so I ended 
up doing a talk show for a couple of years." 

Dunbar would do TV from 6 to 9 a.m., 
then race upstairs from Channel 7 to do 
his 9-to-noon radio air shift. 
"It was crazy." 
Dunbar then moved back to morn-

ing drive. and Wygant's arrival soon 
after caused the AM show to take off 
in the ratings. 

"I think Ted and I sound like a couple 
of guys who like each other. And we do," 
Dunbar said. 
KGO(AM), KCBS(AM) and, more 

recently. Howard Stern affiliate 
KITS(FM) have bounced in and out of 
the top morning spot in San Francisco, 
with KGO winning the ratings battle 
most of the time over the past 20 years. 
Dunbar will mark two more mile-

stones next summer. 
"I've just signed a contract through 

June. 2000." he said, chuckling. "I'm just 
hanging on by my fingertips. It will mark 
either my 50th or 51st year in radio — I 
can't remember which." Dunbar said. 

Dunbar also revealed to RW that, as of 
June, he will no longer be coming into 
KGO's studios and will be leaving as the 
"KGO Morning News" co-anchor. 

"I'm getting a broadcast line put in 
my home," he said. "and I'll be doing 
commentaries." 

"We're thrilled Jim will be a contin-
uing part of this radio station," said 
Berry. Especially considering the key 
role this Hall of Famer has played in 
KGO's success. 
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The Word of God Is Big Business 
CHRISTIAN, continued from page 31 

we went to St. Louis and Fort Wayne, 
Ind., and it grew from there." 

Today the Bott Radio Network com-
prises 16 stations. Many of those sta-
tions are stand-alone operations, but 
several of Bott's smaller-market stations 
are following an industry trend toward 
consolidated programming and admin-
istrative operations. 

These smaller-market stations air a 
network feed from the company's Kansas 
City hub. A computerized programming 
system at the hub also inserts market-spe-
cific news, weather, announcements and 
commercials for each station. 

Leading the charge among today's 
publicly traded Christian ownership 

Dick Bort 

groups is Salem Communications Corp. 
of Camarillo, Calif. Including stations it 
is negotiating to buy, Salem has 52 radio 
properties, making it the eighth-largest 
station owner in the industry. 

Salem also owns programming syndi-
cator Salem Radio Network; 
OnePlace.com, a Christian Web site; 
and religious-music magazine publisher 
CCM Communications. 

of Salem's other stations, these three are 
not small-market operations. 
Most of the company's holdings lie 

outside the Bible Belt, with clusters in 
major markets such as New York, 
Philadelphia, Cleveland and Denver. 
"We look for stations where we see a 

way to make it work financially relative 
to what we've paid for it," said Epperson, 
who serves as Salem's chairman. "The 
other thing is whether there is a need 
there for our programming consistent 
with our mission, which is to serve the 
broad, evangelical Christian community." 

Epperson said that one of the positives 
he has seen over the years is that 
Christian radio has become more widely 
accepted in the advertising community. 

"They see us not as something unusu-
al, but as a normal way of broadcasting. 
We have natural advertisers like Christian 
bookstores, but there are others like auto-
mobile dealers, stores, services, Internet 
sites and just about anybody who's not 
offensive to our core audience." 

Since the IPO, Salem's financial per-
formance has been consistent, if unex-
ceptional. The stock (SALM on NAS-
DAQ) was initially offered at $22.50 and 
traded as high as $31 in early September. 
For the most part, the stock has hovered 
between $26 and $28. 

The company reported a $3.5 million 
loss for the quarter ending June 30. 
Salem officials attribute the loss to a 
one-time stock grant charge associated 
with the IPO. 

Paul Sweeney, a media analyst with 
Salomon Smith Barney in New York, one 
of the investment firms that underwrote 
Salem's IPO, said in an August report 
that even with the loss, Salem's perfor-
mance was in line with expectations. 

Sweeney noted that net broadcasting 
revenue was up almost 11 percent over 
the same quarter in 1998. Sweeney also 
said that while the acquisition environ-

Who Listens to Christian Radio? 

Salem was founded in the mid- 1980s 
when Christian radio veterans Stuart 
Epperson and Edward Atsinger merged 
their holdings, creating a group of about 
a dozen stations. 
The company grew to include more 

than 40 stations when it went public this 
past July, raising just over $ 140 million. 
Officers for the company have indicated 
that the funds will be largely used to fuel 
further station acquisition. 
And since the IPO, Salem has been 

aggressive in buying stations. During one 
spree in August, the company announced 
plans to buy three stations — two in 
Atlanta and one in San Diego. Like most 

Source: National Religious Broadcasters 

ment is tighter in the industry overall, 
Salem is still finding selective opportuni-
ties that meet their acquisition criteria. 

While many in the Christian radio 
industry consider the Internet chief 
among competitive threats, Salem has 
embraced the Web. 
"We think it will develop into the ulti-

mate communications vehicle," said 
Epperson. The company operates 
OnePlace.com, a site that combines 
streamed programming, user interactivity 
and databases of Christian information. 
There are also three Christian e-commerce 
channels within OnePlace.com — the 
ChristianSuperstore.net, SonicPlace.com 

and SermonSearch.com. 
Another group that is pegging its 

financial strategy to the Internet is the 
privately owned Catholic Family Radio 
(CFR). The group, which is based in 
San Diego, is headed by President and 
CEO John Lynch. 

Fundraising 
To start CFR, Lynch raised $50 mil-

lion from investors such as Domino's 
Pizza founder Thomas Monaghan and 
former Fidelity Magellan Fund money 
manager Peter Lynch (no relation). 
Catholic Family Radio began broadcast-
ing on seven stations in January 1999, 
and now owns 15. 
"We made a reconciliation that we'd 

be a for-profit entity, and that it was 
okay to do a lot of good and make a little 
money," said Lynch. "We plan to go pub-
lic because a huge part of our strategy is 
the Net." Catholic Family Radio's Web 
site at www.catholiclamilyradio.com 
launched Oct. 4. 

"Our site provides a center for the 
Catholic community, with all kinds of 
information from what it takes to get 
married, to information on the saint of 
the day. Of course we have audio stream-
ing so you can hear our stations and past 
commentaries we've aired," said Lynch. 

Perhaps even more than Salem's 

John Lynch 

OnePlace.com, Catholic Family Radio's 
site emphasizes e-commerce. 
"We kept hearing from clients and 

potential advertisers that there's no 
place out there for national distribution 
of Catholic goods. It just made com-
mon sense for us to start the Catholic 
Family Superstore before someone else 
did," said Lynch. CFR's Superstore fea-
tures Catholic religious items and prod-
ucts with the Family Seal of Approval. 

"Our goal and vision is to own sta-
tions in 40 of the top-50 markets, and 
then to have network affiliates in markets 
50 and above. We ultimately want to 
have 100 markets out there broadcasting 
Catholic Family Radio. If every spot we 

See CHRISTIAN, page 45 
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The New Faces of Christian Radio 
CHRISTIAN, continued from page 43 

run on the radio could bring Catholics 
and non-Catholics to the Superstore on 
our Web site, it may be more valuable 
than selling into Ford Motor Company." 

Lynch said making money is impor-
tant, but like its Protestant counterparts, 
Catholic Family Radio has a message to 
spread, even if its programming doesn't 
sizzle with evangelical fervor. 

"Our message exposes people to 
Catholic family values, with the asser-
tion that our country will be a little better 
place in which to live if people live by 
these teachings." 

Those stations not able or willing to 
leverage the potential of the Internet 
generally see it in competition with 
their broadcast signal. Not only can lis-
teners pull in audio streams from sta-
tions outside their local markets, but 
often network or syndicated programs 
air on the Internet at the same time they 
air on local stations. 

Stuart Epperson 

The Net isn't the only thing causing 
anxiety for some Christian radio owners. 
The FCC is considering allowing a new 
class of low-power broadcasters, which 
would create more competition for listen-
ers in some communities. Religious 
broadcasters are watching those develop-
ments closely. 

However, at the top of their list of 
worries is the composition of their audi-
ence. Audience composition profiles 
compiled by the Katz Radio Group show 
that the median age for a Christian radio 
listener is 54, with women making up 
more than 60 percent of the audience — 
not exactly the demographic profile that 
excites advertisers. 

"Christian radio listening, in general. 
is very much a common activity of 
today's older generation," said Barna's 
Kinnaman. "If you look at people in their 
70s and 80s, two-thirds of them say they 
listen to Christian radio in a given week. 

"Among people in their 50s and 60s. 
it's roughly half who listen. Among peo-
ple who are baby boomers in their mid-
30s to their mid-50s, about one-third listen 
to Christian radio. When you get to the 
baby busters — that is those who are 18 to 
34 — only about one-fourth of this demo 
are Christian radio listeners. I think people 
who are in charge of programming and 
program development need to consider is, 
'Are there ways in which we're not reach-
ing out to today's younger Christians?— 

Christian radio formats fall into two 
broad categories — "preaching and 
teaching," and "talk and music." The old-

Ot o 
E 400 

er audience leans toward preaching and 
teaching. The NRB's Gustayson suggests 
that talk and music may be the vehicle 
for drawing in younger listeners. 

"There are approximately 400 sta-
tions that play contemporary Christian 
music almost full time, with a few pro-
grams like ' Focus on the Family' 
inserted into their programming. Those 
stations attract considerably younger 
audiences. There's also quite a bit 
going on in children's programming 
and we have youth evangelists who are 
very involved in producing call- in 
shows for teens." 

Bott reinforced the concept of careful-
ly constructing programming to attract 
specific, advertiser-attractive audiences 
for stations. He said many stations used 
to air whatever sort of programming they 
could sell advertising for. 

"If you do what we used to call 'dol-
lar- a- holler' programming, you're 
going to have an unconstructed format 
and you're not going to have a well-
gathered audience. But if you carefully 
put your programming together, you'll 
have a listening audience that reflects 
an interest in that programming." 

Even though business is booming, 
many within the industry accept the suc-
cess with a sense of caution. 

"Christian radio is today much broader 
in outreach, but in some cases it's lost 
depth," said Bou. "If expansion of your out-
reach is at the expense of your core, then 
you are going to end up being something 
different than what you started out to be." 

"The most important thing we have is 
not our microphones, transmitters or 
location on the dial. It's our message," 
said the NRB's Gustayson. "We're going 

Edward G. Atsinger 

to have to keep finding ways, with the 
bright people we have working in these 
stations, of getting our message across. 
Because we feel it's one of the only 
hopes for our nation." 

Trends in Christian Radio Station Ownership 
While Christian FM Stations Increased Steadily From 1971 to 1998, AM Station Ownership Has Fluctuated 
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*Customized for your station 
•Bartered and market exclusive! 

954.735.4070 
READER SERVICE 157 

BUSINESS BOOSTERS FROM 
GRACE BROADCAST SALES 

" Just want you to know how successful our 

'SHOP AT HOME' Campaign is. So far, we 

have sold 29 packages at S500 each... - FL 

RESERVE NOW FOR YOUR MARKET! 

"SHOP AT HOME" 
Holiday Campaign - $ 199.00 

Fully-Produced • Ready to Sell • Ready to Air 

Sound Ideas for Building Business" 

www.gracebroadcast.com 

ORDER TOLL-FREE 888-GRACE-88 

24-HR. Demo Line (509) 336-6006 I 

Radio Hall 
HALL OF FAME, continued from page 40 

The late L.A. radio personality 
Robert W. Morgan will be inducted 
into the Radio Hall of Fame in Chicago 
on Nov. 20, along with five other new 
members, listed on page 40. 
Throughout 2000, the Museum of 

Broadcast Communications will con-
tinue to issue trading cards honoring 
all of its past inductees. 

of Fame Inductees Honored 
Some of the past honorees are 

shown at right, including this year's 
emcee, Casey Kasem. 
The complete list of Hall of Fame 

members — individuals and programs 
— is also shown on this page. 

Throughout the year, the museum 
will post the card collection as it is 
issued on the museum's Web site at 
www.radiohof org 

rLià. 
Robert W Morgan entertained the L A. radio for 
three decades. His unique sense of timing, wt. 
and charm earned him an endunng place of honor 
in the industry. Twice named Billboard's "Air 
Personality of the Year". he was also honored with 
a star on the Hollywood Walk of Farne. 

Roberts radio tour-de-force began at Wooster 
Colleges WVVST and then he was off to California 
and KACY. Oxnard. Next was the US Army and 
KMBY. Monterey. followed by Fresnes K-MAKE. 
Sacramento's KROY, and San Francisco's KEVVB. 

In 1965 he came to LA as the original morning 
"Boss Jock" on legendary 93/KHJ. His signature 
"Good Morgan, awakened millions of listeners As 
a measure of Robert W  's populanty was an 
unparalleled 20 share in the arbitron ratings 

He "Morganized" listeners at Chicago's WIND in 
1972, then returned to KHJ. He took the morning 
slot at KMPC in 1975. continuing his "morning 
magic at MAGIC 106FM Roberts remarkable 
career concluded at KRTH 101FM with one of the 
most competitive, topical and entertaining shows 
on the dial 

ROBERT W MORGAN e 
1999 Inductee 

Robed W Morgan died May 72 1998 

EffiefflEdEgiagE21 

STATION/STUDIO SERVICES 
 - 
Sound Effects 

Production Effects 
Buy-Out Production Music! 
Over 60 products to choose from. 

('all 612-522-6256 or get full details and 
hear on-line demos at our web site: 

www.radio-mall.com 
Dave Dworkin's Ghostwriters 

24-12 Unity Ave N., Dept RW, 
Minneapolis, MN 55422 

READER SERVICE 168 

HOLIDAv FEATURES FROM 
GRACE BROADCAST SALES 

-CHRISTMAS TREASURES” 
Farly '40130-secord Features 

Commemorsimp-
THE BIRTH OF JESUS CHRIST 

$135 complete 
Fully- Produced • Music Bed for Sponsor Adis. Ind 

Sound Ideas to' Building Businessv• 

www.gracebroadcast.com 

ORDER TOLL-FREE 888-GRACE-88 

24- HR. Demo Une ( 5091 336-6006 

eitto egclio 
ete $oocletuff 
The pre-programmed 

solution for your station 

A unique music mix from 

the '60s,10s. and '80s. 

meat it dot youteee 
www.radioinfo..com/retro.html 

Ph 214-553-8305 
FAX 214-553-4582 

det 
PRODUCTIONS 

9640 Brentgate Drive. Dallas, TX 75238 

ATTENTION PROVIDERS! 

Promote your services to Radio World's 15,000+ readers. Reach Radio Station 
and Recording Studio owners/managers and engineers with your message. For 
information on affordable advertising call Simone at 1-800-336-3045, 
extension 154. 

INDIVIDUALS 
Goodman & Jane Ace 
Fred Jlen 
Mel Allen 
Don Arneche 
Eve Arden 
Edwin H Armstrong 
Jock Benny 
Gertrude Berg 
Edgar Bergen 
Dick Biondi 
Jesse B. Bio 
Martin Bloc 
Jock Brickhouse 
Human Brown 
Jock Buck 
Harry Caray 
Andrew Carter & Edward Pole, Jr. 
Dick Clark 
William Conrad 
Charles Correll 
Norman Corwin 
Bing Crosby 
Yvonne Daniels 
Lee Deforest 
Tommy Dorsey 
Don Dunphy 
Ralph Edwards 
Sian Freberg 
Alan Freed 
Arthur Godfrey 
Leonard Goldenson 
Benny Goodman 
Freeman Gosden 
Ralph Guild 
Karl Haas 
Lynne "Angel" Harvey 
Paul Harvey 
Ernie Harwell 
Gordon Hinkley 
Bob Hope 
Don Imus 
Hal Jackson 
Jim & Marian Jordan 
Tant Joyner 
Casey Kosem 
Murray Inc IC" Kaufmar 
Garrison (ciller 
Herb Kent 
Larry King 
Kay Kyser 
Rush limbaugh 
Torn & Ray Magliozzi 
Guglielmo Marconi 
Grouch° Marx 
J.P. McCarthy 
Edward F. McLaughlin 
Gordon McLendon 
Don McNeil 
Bruce Morrow 
Edward R. Murrow 
Charles Osgood 
Gary Owens 
William S. Paley 
Virginia Payne 
Wally Phillips_ 
James H. Quelle 
David Same 
Chuck Schoden 
Red Skelton 
Rick Sklar 
Susan Stomberg 
Frank Stanton 
Bob Steele 
Bill Stern 
Fran Striker 
Lowell Thomas 
Les Trernayne 
Orson Welles 
Jerry Williams 
Wolimon Jack 

PROGRAMS 

All Things Considered 
Amos 'n Andy 
Bob and Ray 
The Burns and Allen Show 
Can You Top This? 
Car Talk 
CBS Radio Mystery Theatre 
CBS World News Roundup 
Charlie McCarthy Show 
Dori McNeill's Breakfast Club 
Easy Aces 
Fibber McGee & Molly 
The Goldbergs 
Grand Ole Opry 
Inner Sanctum Mysteries 
Jock Armstrong All American Boy 
Little Orphan Annie 
The Lone Ranger 
The Lux Rodio Theatre 
Ma Perkins 
March of Time 
Mercury Theatre On The Air 
One Man's Family 
The Romance of Helen Trent 
The Shadow 
Take It or Leave It 
You Bet Your Life 
Your Hit Parade 

rte!)!! 
KARL HAAS 
1997 Inductee 

Karl Haas is the crealcr and hcet cite bngest running 
daily classical music program in broadcasting 
history. Adventures n Good Musc Using a new theme 
each day, he has delivered the clever, to listeners 
around the world for over 40 years 

Karl Haas, a native of Spyeren-the-Rhine. Germany. 
began his love affair with muse at age six, when he 
renamed his first piano lesson from his mother. At 
age 12. he formed a piano trio with some friends 

Fleeing the Nazis. Haas and his family settled in 
Detroit, where he taught piano and commuted to 
New York to study with the legendary pianist, Arthur 
Schnabel 

His broadcast career began at VVWJ/Detroit ri 1950 
where he hosted a weekfy preview of concerts 

Soon the 
rearciraendll'ryoathcrc astino Detroit eCojoratioñ asked him to 
talk about the music on the air In 1959, WJEUDelfol 
proposed a daily time slot for Haas to expand his 
commentary and. thus. Adventures in Gord Must' 
was born. 

Since 1970, WCLV/Seaway Producttes n Cleveland. 
has syndicated Adenlues • 1Good Music to a worldwide 
audience The piuNsam has received two coveted 
George Foster Peabody Awards dunng its long run, 
and Kart Haas rescieved the National Endowment 
for the Humanities George Frankel Medal. 

VS/ V'S., re-31 Cl icerec,e. ,r-e r-y  
1999 The Museum of Broadcast Communications 

JACK BRICKHOUSE 
1996 Inductee 

Jack Brickhouse was born January 24, 1916, in 
Peona. Illinois. The legendary voice of the Chicago 
Cubs, White Sox and Bears began his career at 
WMBD/Peoria in 1934 where, at the age of 18, he 
became the youngest announcer in the nation 
Among his other duties were man on the street 
interviews, covering disasters and parades, and 
reading the funnes to children 

With the assistance of sportscaster Bob Elston. 
Brickhouse obtained a position with WGN/Chicago 
in 1940. During his years at WGN Radio, he did 
play by play for both the Cubs and White Sox and 
spent 24 consecutive years broadcasting games for 
the Chicago Bears. 

Brickhouse has also been heard nationally 
describing four World Series, five All Star Games 
and three National Football League championships 
In addition, he was the nngside announcer for the 
DuMont Television Network which first brought 
prang rooms professional boxing and wrestling into Amenca's 
living  

Although pornanly known for his sportscasts, 
Bnckhouse covered big band remotes, political 
conventions and presidential inaugurations. In the 
1960s, he hosted Jack Bnckhou. Res, on 
which he interviewed entertainers, athletes, 
politicians and other celebrities who seemed at 
ease and willing to talk with one of Chicago's most 
ingratiating personalities 

h lb 

NewyseNne.r..-,clic,r-tc, cer-
1999 The Museum of Broadcast Communications 

YVONNE DANIELS e 
1995 Inductee 

Known as "The First Lady of Chicago Rade." Yvonne 
Daniels was an Affican-Amencan broadcast pioneer 
Her soothing voice and knew/edge of jazz made her a 
favonte with listeners throughout America's Midwest 

The daughter of iazz singer Billy Daniels. she began 
her rade career at a Ja.d,ensidle, Illinois, rhythm'n' 
blues station Later she joined WYNR/Chicago, where 
her popular Jazz show competed with WCFL;e5grular 
disc r  Sed McCoy At McCoy's urging. 
heed Daniels and soon the team was heard in 38 
states, banks to the 50,000 watt parser all WCFL. 

From 1964 b 1973. Daniels worked at WSDINYChicago. 
the nation's first ail-female radio station. Her program 
Daniels' Den consistently over its time slot 

In 1973, she moved bu 50.000 watt WLS/Chicago, 
where she was the station's first female disc Jockey 

Dunne the 1980s she worked Chirac's, morning shows 
on WVON and VVGCI and eventually "Smooth Jazz 
WNUA " Dunne her 30-year career. Daniels is credited 
with paving the way for future generations of female 
radio personalities. 

Yvonne Daniels died in 1995 

www r- i c-xf. r ≤-4 
C) 1999 The Museum of Broadcast Communications 

Complex problems... 

WE SPECIALIZE IN RELIABLE, 

COST EFFECTIVE PRODUCTS FOR 

YOUR BROADCAST RELATED NEEDS, 

4. Sine Sysfems n( 

CASEY KASEM 
1992 Irkluctee 

BO' 

On July 4. 1970, Casey Kasem's American Top 40 
debuted, and the Detroit native quickly became 
synonymous with the countdown format 

The format. reminiscent of the immensely polar 
Your Hit Parade program in the 1930s and 1940s, 
allowed Kasem to blend human-Interest stories with 
the top songs of the day 

Kasem's radio career began as a young actor on 
The Lone Ranger dunng his student years at 
Wayne State University in Detroit. Dunne his 
military service in Korea. Kasem worked with the 
Armed Forces Radio Service Following his 
discharge in 1954, he worked as a disc iockey in 
Detroit, Cleveland, Buffalo, San Francisco and Los 
Angeles. 

One day in 1962, while struggling with the idea for a 
new format for his show. Kasern round a discarded 
magazine which contained facts about recording 
artists. That evening he began introducing songs 
with stones about the lives of musicians and singers 
with "teaser lead-ins. This 'teaser" biography is 
now a standard in the industry. 

The undisputed King of the Countdowns' has 
worked for ABC, Westwood One, and currently for 
the AMFM Radio Networks. Kasem has also 
frequently served as host of the annual Radio Hall 
of Fame awards broadcast. 
N.4,4 vs, . ra cli o t',of. org 
1999 The Museum of Broadcast Communications 

AFS-2 AuDiO FAILSAFE 

CAS- 1 CON/AIR SWITCHER 

DAI-2 DIAL-UP AUDIO INTERFACE 

MBC- 1 MESSAGE BOARD CONTROLLER 

RFC- I /B REMOTE FACILITIES CONTROLLER 

TTA- I TIME-TEMP ANNOUNCER 

I TIME-TEMP THING 

In solutions! 

615 • 228 • 3500 (vox) 

615 • 227 • 2367 (FAX) 

615 • 227 • 2393 (F.O.EU 

WWW.SINESYSTEMS.COM 
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'Babe' Makes a Run With SportsFan 
BABE, continued from page 35 
"The Babe is very talented and very 

knowledgeable, but she is also an 
acquired taste for some people," said 
Boston-based consultant Donna Halper. 
who points out that sports radio is still 
largely a "male preserve," despite the 
inroads being made by women like the 
Babe and Suzyn Waldman of 
WFAN(AM) in New York. 

"A woman who knows as much as a 
man about sports and wants to talk sports 
with the guys can find herself in a very 
awkward position," Halper said. 

Success on SportsFan? 
Even so, she thinks the Babe can find 

success on SportsFan, "if she gets some 
promotion." 

Rich Wood of the WOR Radio 
Network in New York agrees. 

"I've been very impressed with her," 
he said, "and I'm not even a sports per-
son." 
Wood said the Babe's time slot hurts 

her chances for success, since it falls in 
morning drive on the West Coast and dur-
ing late morning in the East, when most 
sports fans are at work. 

SportsFan is trying to make matters 
easier for West Coast affiliates by offer-
ing a refeed of the show from 1 to 4 
p.m. Eastern. 

Further complicating matters is the 
cross-ownership between many sports 
networks and their stations. Disney nov, 
owns its ESPN Radio affiliates in 
Pittsburgh and Chicago, both former 
Babe affiliates. One-on-One Sports owns 
its outlets in New York, Boston and Los 
Angeles, among others. And Premiere, 
which syndicates Rome's afternoon 
show, is owned by Clear Channel. 

Clark said there's still an opening for 
his network. 

Bring in the ratings 
"When Premiere owns stations. 

they're always going to suggest that 
their program should be on, but if the 
independent programmers can make a 

ABC Says Babe 
Decision Mutual 
Why did ABC part ways with the 

Fabulous Sports Babe? The network 
and the talk host agree it was a 
mutual decision. 

"The network wanted to go in one 
direction, and she wanted to go in 
another," said ABC spokeswoman 
Michelle Bleiberg, who said the 
Babe and the network disagreed on 
the show's format and pacing. 
Bleiberg said the Babe was on some 
90 stations when ABC agreed to 
release her from her contract in 
September, and the network was 
pleased with her ratings and car-
riage. 

But an executive at a rival net-
work, who asked not to be identi-
fied, said the loss of affiliates such 
as WDFN(AM) Detroit and ABC-
owned WMVP(AM) Chicago made 
ABC willing to end the contract. 

compelling argument that we can bring 
in the ratings, we're going to win that 
battle," he said. 

touched,- said Robert Unmacht. editor 
of the trade newspaper M Street Journal. 

The Babe herself said she's not wor-

SPORTSFAN 
RADIO NETWORK 
The victory may come from smaller 

stations, though. 
"SportsFan is likely to be willing to 

deal with weaker outlets and smaller 
markets that ABC wouldn't have 

ried about affiliate count right now. 
"I just go in and do the show," she 

said, pointing out that the break from 
ABC and its 24-hour ESPN Radio ser-
vice actually makes it easier for pro-

gram directors to add her show by 
itself if they want to. 

Leaving ESPN behind has also freed 
the Babe to expand her already wide ros-
ter of guest commentators. 

"It doesn't have to be just ESPN any-
more," she said. "We're getting more 
CBS people, more Fox people on the 
show now." 

Whatever happens now, Donnellan 
said she's comfortable being where 
she is. 

"I've done network radio, I've done 
television, I have accomplished every-
thing I can possibly do," she said. 

For SportsFan, there's still much to 
accomplish. 
"We have a renewed commitment to 

bring SportsFan to the next level," said 
Clark. And he expects the Babe to do 
that. 

im•i•ta•tion \ \ adj. 
I : Resembling something else that is genuine and of better quality. 2:not real. 

B EFORE YOU BUY YOUR NEXT ANTENNA, 

MAKE SURE IT'S REALLY AN ERI-TILLER 

The Spring NAB show revealed numerous imitations of the famous ERI tiller style FM antenna, 

complete with their derivative of the industry christened " roto-tiller" name. But, is it really as 

good as the genuine article? 

Do the imitators have the assurance of performance 
guaranteed by ERI's 55 years of experience and 24 

years of " ERI-tiller" fabrication knowledge. 

Well, no. But, we are eager to try 

and have some good ideas. 

Will the imitators be able to provide same day parts 

and 24 years of assembly experience? 

Give us a few years and we'll be 
able to figure it out. 

Do the imitators offer full scale antenna range measurements and an 

extensive library of tiller style antenna patterns? 

Scale models are almost as good and we are accumulating some patterns. 

How many of their antennas have actually met their 
advertising claims? 

Well, if you want to be technical, NONE. 

"I am flattered by the imitations of the ERI-tiller design. I actually thought many of their 

supposed improvements were a good idea, 25 years ago when ERI first tried them. But, the 
fact remains, the ERI-tiller is the best antenna design and only ERI can make it. To insure the 
quality you have learned to expect specify the ERI-tiller by name. Don't be fooled by an 
imitation." 

Tom Si/liman, P.E. 

President, ERI 

There are no imitations of an ERI lambda mounting and tower system. 
Allow ERI to construct your antenna-tower package with the best 
equipment at the best price. 

To prevent customer confusion the ERI FMI-1 and FML series FM antennas are no longer available. 

Current owners may contact ERI directly for parts and service. All ERI products remain available from 

other vendors. Contact ERI for further detads 

7777 GARDNER ROAD 

CHANDLER. IN 47610 

(8121 925-6000 

FA X ( 8121925-4030 

— Scott Fybush 
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Pump up your voice with Omnia's new ToolVox. 

TALK TO ME, BABY 

Want your voice talent to jump off the 

dial with an amazing sound? A sound 

that really captures and enhances the 

power and subtlety of the human 

voice? We hear you. 

The new ToolVox from 

Omnia is the first full-

featured digital mic 

processor specifically designed to work 

in precise harmony with your station's 

main processing. The result? Your 

on-air and production talent will come 

alive with presence, clarity and punch 

like never before. And your listeners— 

not to mention your competition—will 

hear a dramatic difference. 

ToolVox features AGC, compressor and 

noise gate sections with time constants 

to complement—rather than fight 

with—your main audio processing. 

ToolVox has everything you need to fine 

tune your talent's voice, like adjustable 

shelving filters, a full parametric EQ, 

and an exclusive de-esser which elimi-

nates every trace of sibilance. And when 

you need a little extra space, ToolVox 

includes TrueVerb from Waves®. 

All this power is harnessed by a 

networkable remote control that neatly 

handles all of your system configura-

tions—keeping the front panel very 

jock-friendly and easy for anyone to 

master. 

To learn more about how ToolVox will 

make your voice talent sound better 

than ever, call your Omnia dealer. 

We're listening to you, baby. 

CUTTING EDGE 2101 SUPERIOR AVENUE CLEVELAND, OH 44114 

TEL: + 1 ( 216) 241-3343 FAX: + I ( 216) 241-4103 E-MAIL: INFO@NOGRUNGE.COM WWW.NOGRUNGE.COM 

A Telos Company 

1 Audio Broadcast Group 3635 Roger B. Chaffee Blvd. Grand Rapids, MI 49548 Tel: + 1 (800) 999-9281 Fax: + 1 (616) 452-1652 e-mail: supporteabg.com 

1 Bradley Broadcast Sales 7313G Grove Road Frederick, MD 21704 Tel: + 1 ( 800) 732-7665 Fax: + I ( 3011 682-8377 e-mail: Info@bradleybroadcast.com 

1 Broadcast Richmond 1821 W. Main Street Richmond, IN 47375 Tel: + 1 ( 765) 966-6468 Fax: + 1 ( 7651 966-5505 e-mail: broadcasteinfocom.com 

1 Broadcasters General Store 2480 SE 52nd Street Ocala, FL 34480 Tel: + I ( 352) 622-7700 Fax: + 1 ( 352) 629-7000 e-mail: bgsemercury.net 

1 Broadcast Supply Worldwide 7012 27th Street West Tacoma, WA 98466 Tel: + 1 (800) 426-8434 Fax: + 1 (8001 231-7055 e-mail: infoebswusa.com 

1 Crouse-Klmzey Company 1320 Post Br Paddock Road. Suite 200 Grand Prairie, TX 75050 Tel: + 1 (800) 433-2105 Fax: + 1 (972) 623-2800 e-mail: saleseproaudio.com 
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Rack, Console or DAW: 
Alan R. Peterson 

The well-dressed production room of 
today has the digital power to warp, 
shape, stretch, reverberate, mutilate and 
otherwise sculpt audio like modeling clay. 

Outboard effect boxes that once cost 
thousands can be emulated inexpen-
sively in software. Rack-mounted 
effects available today practically guar-
antee the right sound with the twist of 
two dials. 
A $ 139 module reproduces an accu-

rate sonic signature of a $50,000 plate 
reverb. Production directors can alter 
time by stretching a short recording to a 

ty of choices for everyone. 
Only 10 years ago, the best effect 

some radio production rooms could 
achieve was simple tape echo, available 
in only two exciting speeds. 

Better production rooms might have 
been outfitted with an equalizer, a com-
pressor and perhaps a reverb unit. Many 
studios in the late 1980s were festooned 
with blue Orban para-graphic EQs and 
spring reverb boxes. 

Radio rooms 
The big-money radio rooms had an 

Eventide Clockworks Harmonizer, an 
Ursa Major digital reverb and individual 
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Software users alter audio with on-board effects, 
like those offered by Cool Edit Pro. 

perfect 29.5 seconds. In spite of the 
ability to create layers of sonic skyrock-
ets, radio producers still utilize good 
old reverb, compression and EQ in 
much of their work. 

Signal processing used in radio pro-
duction has never sounded better and 
has never been easier to set up. Whether 
you like your sizzle in a dedicated box, 
DAW or mixing console, there are plen-

dbx noise reduction modules on the 
multitrack reel machine. 
Today's production room is a mar-

vel of digital technology. The effects 
used to make a compelling and elabo-
rate production might come from a 
heavily embellished workstation 
packed with processing power, a few 
dedicated outboard effects in a rack 
and a single PC propped up in a corner 

DSP Picks 
or inside the very console that forms 
the heart of the room. 
"A computer and soundcard today 

sound better than the digital studio of 
15 years ago," said Bob Ellison, presi-
dent of Syntrillium Software. His com-
pany makes Cool Edit Pro, a 64-track 
DAW program with more than 30 built-

in stock effects. 
"Radio people want the heavy hit-

ting basics, such as reverb and com-
pression," he said. "They are always 
looking for the right filter to make 
their voices big. Now a very popular 
feature is ' Stretch' to fix recordings 
that fall short." 
DAWs on both the Mac and PC plat-

forms include some forms of process-
ing, from the elaborate features found 

See AUDIO, page 56 

FOCUS ON AUDIO PROCESSING 

Audio Processing for 
Y2K: Less Is More 

Ken R. 

How did audio processing for radio 
get to where it is today? Step back with 
me in time to 1953. 
A musician named Les Paul was not 

only creating designer guitars, he was 
inventing recording technology. By 
reducing the speed of a tape recorder 
from 15 ips to 7-1/2 ips, he was able to 
record intricate guitar parts. When the 
tape was played back at normal speed, 
he sounded like a virtuoso. 

kicks" were joining the disk jockeys on 
the air in short order. 

In 1963, studio technology was still in 
its infancy as the Beach Boys and 
Motown groups dominated the AM air-
waves. Natural reverb chambers and 
giant metal plates were all the rage in 
recording studios. Many top-40 stations 
began to sound like they were broadcast-
ing from inside a giant can, as listeners 
to large-market radio stations might have 
believed. 

Another early effect was "slap back" 

A small box like the Yamaha SPX1000 can do what 
a rack of gear did 40 years ago. 

A few years later Ross Bagdassarian, 
a.k.a. David Seville, tried this trick with 
voices, and The Chipmunks were born. 
Radio station DJs know they had the 
ability to do this too, so chipmunk "side-

tape echo. This was accomplished by 
mixing the delay return, which occurred 
between the record and playback heads, 
from a tape deck. Elvis and Jerry Lee 

See PROCESSING, page 55 
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A Big Bang for a Little Box 
Michael Parks 

When is bigger not necessarily bet-
ter? With today's technology, why have 
"big" when you can have it all and have 
it small? 
Such is the case with the Symetrix 

301 compressor/limiter, in which you 
get all the features you need in a small, 
compact unit. The moment I unpacked it 
and started tinkering with it, it brought 
back some memories. 
When I got out of college, instead of 

making payments on my student loan, I 
went down to the local stereo equip-
ment store and bought myself a system 
with the biggest set of speakers they 
had in stock. 

my big bad speakers, which I still have. 
Other than the automobile industry, it 

seems the real challenge facing designers 
and engineers today is not just to come 
up with something "better." It has got to 
be "smaller." 
Which brings us to the latest little gem 

from the engineers at Symetrix. 

Size doesn't matter 
For more than 20 years, Symetrix has 

been putting out audio processing equip-
ment. Its latest contribution is the 
Symetrix 301 Low Distortion 
Comp/Limiter. It is the "low distortion" 
that is the big feature in this little unit. 
The 301 is just a little bigger than a 

computer CD ROM Drive. occupying 
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The Symetrix 301 

There was no way this dude was going 
to listen to Kansas albums on some small 
set of speakers. Rock on! 
Now, instead of saving money, I am 

being frivolous, ready to plunk down 
cash for this hi-tech surround sound sys-
tem with teeny tiny little speakers, 
because they sound so much better than 

only half the width of one rack space. It 
is a single-channel unit that gives you 
the ability to apply compression, to 
smooth out dynamic levels, or to apply 
limiting, when you need hard-line con-
trol over signal levels. 

According to Steve Kawasaki, director 
of sales and marketing of Symetrix, "The 

Listen Closely 

Success depends on how well you listen. And how good you sound. 
For over a decade the designing minds at AudioScience have been 
responsible for more digital audio adapter innovation than 
anyone else in the business. So Listen Loud. Listen Clear. 
And demand digital audio peripherals from AudioScience. 
Call 302-324-5333 or visit www.audioscience.com. 

'ear I" 

301 allows for compression without 
added distortion from the process. 
"No matter how much you compress 

the signal, there's no buildup of noise. 
In fact, you can squash the daylights out 
of the audio signal, but you won't get 
that grunginess that you had with other 
compressors." 
He is right. I hooked up this unit in our 

production studio, and took it on the road 
to tape a syndicated travel show at the 
local convention center. 

In both instances, it really did every-
thing it says it can do, and that I needed it 

to do, especially at the remote broadcast. 
At past remotes, I usually had to keep 

a constant eye on the mic levels from the 
host and her guests. This time I let the 
301 do it for me. 

'Auto pilot' 
I even put the 301 on "auto pilot" 

using the automatic attack and release 
control. It worked fine. In fact, when 
dubbing the show into our Enco digital 
audio delivery system at the studios from 
my DAT and MiniDisc, a couple of peo-
ple noticed how great it sounded for a 
remote recording. 
The 301 is a basic unit. The controls 

allow the user to adjust the attack, 
release, threshold, ratio and output. 

See SYMETRIX, page 55 

PRODUCT EVALUATION 

dbx Quantum: 
DDP on Steroids 

Ken R. 

The Quantum by dbx clearly is the 
big hootchie mama of all-in-one mas-
tering boxes! 

Let me explain how I got to that 
conclusion. 

Manufacturers often spend a lot of 
R&D resources developing a piece of 
equipment with dazzling features. 
Then, having made investments in 
these knockout gizmos, the manufac-
turer puts some of this stuff into its 
lower-priced models. 

operation, along with sample rate 
conversion, normalizing and much 
more. Crammed into one rack space, 
it can perform all these processes at 
once in real time. 

For those fond of the old "tape sat-
uration" sound, dbx recreates it, call-
ing it tape saturation emulation. It 
sounds pretty good. 
Whether the digital source is 

AES/EBU or S/PDIF and at any 
sampling rate, Quantum will speak 
the language. It is the "Type 0" of 
mastering boxes. 

4M1 

The Sexy Quantum by dbx 

This is seen over and over again in 
expensive reverbs and their newer, 
smaller cousins or in music key-
boards and their module-only ver-
sions. In this case, the process went 
the opposite direction. 

Earlier this year. I reviewed the 
DDP, the first digital processor by 
dbx. It has analog and digital inputs 
and cool meters that let the user see 
every function. The DDP has several 
bands of digital EQ, great compres-
sion, excellent gating, de-essing and 
other wonderful features for $599.95 
suggested retail price. 
However, the software is klugey, 

and the factory presets are awful. It 
is frustrating spending hours reading 
obscure paragraphs buried in the 
manual. 

In that review, I predicted that 
when dbx worked out the bugs, the 
next version would be a monster. 

It's here and it's called Quantum. 
The company smoothed out the rough 
edges and added enough features to 
qualify it as a certified mastering 
processor. It is pretty awesome. 

Yo, what it is 
The Quantum is the first box by 

dbx to offer sampling rates up to 96 
kHz 48-bit digital signal path and up 
to 24-bit digital output. 

It has five bands of EQ, four 
bands of gating, compression and 
limiting in true stereo or dual mono 

Geoff Lissaman, dbx product 
development specialist, said, "It's the 
big brother of the DDP." Does 
Quantum have enough features to 
cost approximately four times more 
than the DDP? Read on and decide 
for yourself. 

What is the difference? 
The DDP processor offers digital 

I/0s with an optional card, but on 
Quantum they are standard. 
Lissaman said, "On the software 

level, Quantum does a better job with 
multiband stuff including compres-
sion, limiting and gating. 

"There's an internal splitter with 
four floating crossover points for 
each of the features." This means that 
a low bass note in the program mater-
ial can be processed separately so it 
won't suck down your whole mix. 
The normalizing feature was usu-

ally only available in high-end soft-
ware. By defining the area of the 
mix that you want to maximize in 
volume, the Quantum will bring it 
to 0 decibels full scale. 
Other improvements over little 

brother DDP are the sample rate 
conversion, two additional bands of 
EQ, and more control over compres-
sion and limiting. 

Lissaman said, "While the DDP runs 
on a single 80 MHz chip, Quantum 
runs on five 100 MHz chips." 

See QUANTUM, page 51 
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Dart Pro 98 Suite Cleans Up 
Carl Lindemann 

Dart Pro 98 is a sophisticated suite 
of audio processing routines that cleans 
up a wide variety of noise and interfer-
ence without introducing major pro-
cessing artifacts. 

Most digital tools designed to record 
and manipulate audio work fine, as long 
as the source material is good. The GIGO 
(Garbage In, Garbage Out) rule applies 
with any data processing. 
The first step to creating a quality end-

product is to control the sound-gathering 
process. It is a lot easier to fix audio on 
the front end than on the back, but that is 
not always possible. 
Working under adverse field condi-

tions can be problematic. Noises that 
crept into the sound chain can be missed 
when recorded and later discovered. 

There is also the challenge of working 
with archival sound stored on various 
types of analog media. 

Diagnosis 
Sophisticated diagnostic tools enhance 

the program's power, which allows users to 
examine audio files in detail to help them 
identify, isolate and then remove problem-
atic elements. Dart Pro 98 can open a new 
window on old audio, or retrieve record-
ings that might otherwise be lost. 

Dart Pro 98 is marketed mainly to peo-
ple looking to digitize old LPs into CDs. 
Its consumer use only touches the poten-
tial for audio professionals. 

In addition to the audio processing 
capabilities, it is a recorder, editor and a 
CD burner. These functions are fairly self-
explanatory and can be mastered quickly. 
The audio processing interface takes 

QUANTUM, continued from page 50 

Another difference I like between 
the Quantum and the DDP is that the 
Quantum features mostly stereo set-
ups, whereas the DDP dual-mono 
setups was cause to make me want to 
tear our whatever hair I have left. 

Two levels, no waiting 
Through trial and error, manufac-

turers discovered that most end-
users do not want to wade through a 
lengthy manual. Impulsive types 
like myself expect to plug it in, 
push a few buttons, then soar with 
the eagles. 
Quantum understands. By select-

ing the wizard option, the "push-and-
play" type of users answer a half-
dozen or so short questions about 
preferences. Then the unit runs 
through about 22,000 possible com-
binations and loads a special preset. 
Quantum and the little brother 

DDP share a clever metering 
scheme. One can watch the left and 
right input and output of the limiter 
and at the same time and check the 
downward gain reduction of the 
gate. I love being able to see all this 
information at once without 
scrolling around. 

dbx Quantum Digital 

Mastering Processor 

Thumbs Up 
• r Wizard" operation for 
= non-power users 

Talks to any equipment, bit 
rate, sampling rate, even MIDI 

,/ Precise control of many parameters 

/ Even the manual is pretty 
darn good 

= Thumbs Down 
m-- ./ Digital to analog converter is 

very good but not pristine 

/ Type IV saturation can add 
unwanted artifacts 

1 Equalizer is not as flexible as an 
outboard unit 

1 Multi-band processing requires time 
and experience to set up properly 

For more information contact the corn 

in Utah at (801) 568-7660, check 

, the Web site at www.dbxpro.com 

circle Reader Service 5 

or digital mastering, bridging a 
workstation to your DAT machine, 
A/D conversion and sample rate con-

Quantum's Back Side 

One can select multiband or 
broadband compression, gating, lim-
iting and EQ. As expected, it is pos-
sible to save the settings and recall 
them easily. 
You can get incredibly detailed in 

tweaking the Quantum. 
For example, in just the multiband 

compression area of Quantum are the 
following parameters in each of four 
bands—On/off, over-easy or soft-
knee, threshold from —0 60 to 0 dB, 
ratio of . 75 to infinity, gain, attack, 
hold and release. Did I mention the 
user could adjust all of these for each 
channel individually or globally? 

There are also MIDI parameters. 
The user can set up any controller 
and Quantum will control the same 
parameters in all presets. 

Quantum can be used for analog 

version. If they could teach this thing 
to water the plants... 

This box may be overkill for many 
radio station applications. It is deep, 
solid and the features are probably 
too extensive for most. For recording 
studios, mastering facilities and 
sophisticated production depart-
ments, this is the real deal. 
A few points are listed in the 

"thumbs down" capsule, but these are 
minor. Most involve a little patience 
and practice to overcome. The price is 
steep at $ 1,999.95 retail, but the 
Quantum is amazing at any price. 

Ken R. is a jingle producer with 
IDs running on hundreds of radio 
stations. He would like someone to 
buy him a Quantum for Christmas. 

Reach Ken do RW. 

a little more getting used to. At first 
look, it seems confusing, but the 
"online tour" included on the program 
disk and the comprehensive manual sort 
things out quickly. 
The program has three major elements. 
A thin overview window shows the 

complete sound file with the position of 

ecc 

()stole `loUt Re 
Collection on COst 

Advanced Audio Restoration 
and Recording System 

markers, blocks and other notations 
placed to indicate problem areas. 
The sound file window shows the 

waveform and includes a small "info" 
window giving data such as the length, 
sampling rate and so forth. 

Last, the Binary Window gives access 
to the various decisions made to manipu-
late files. 
The standard windows menu and tool 

bars key into the various functions you 
can apply to the files. 

There are two major pull-down menus 
  — "Toolbox" and "Restore." 

GL, 
4tedre Rfsteeat eon 7"".4.e 

Toolbox accesses a familiar 
pallet of EQ, filters and 
fades found on many audio 
production packages. 
The EQ has 10-bands start-

ing at 31.5 Hz and doubling 
in each band up to 16 kHz. 
The faders can alter the fre-
quency +/- 15 dB, and a 
master gain control sets lev-
els. As with Dart's other 
processing options, the 
sound file can be played in a 
continuous loop while 
adjustments are made to it in 
real time. 
The sample rate converter 

will also alter the "RPM" of 
a recording, like a pitch con-
trol with a far greater range 
of adjustment. For an exam-
ple, a 78-RPM record can be 
played at 45 or 33 RPM and 
then altered if no turntable 
that plays 78s is available. 

See DART PRO, page 53 

TRY 
somErretrie 
REALLY 

The complete multitrack 

recording studio for WindowsTM é In le 

The easiest way to: 

• Record and build spots, 

news, and clips 

• Add music and sound thr 

• Str et c h or condense 

'Cool Edit Pro has been 
the dream come true 
that we have wanted for 
decades: a low cost 
production studio soft-
ware packae that has 
the power of any hard-
ware studio we have 
worked in. Our mornin,, 
shows across North 
America now have the 
capability of doin.gall 
their show preparation 
in their home studios 
with Cool Edit Pro. It 
is not just a new pro--

n/41m, it's a revolution 
that has chaned the 
way radio is done.' 

- Bob Hamilton, Ne, 
Radio Star 

'It's difficult to eo 
anywhere in Cool Edit 
Pro and not hear your-
self whisperin.q to 
yourself ' this is 
cool.'' 

- Dave Oliwa, Radio And 
Production, May 1997 

Ji 

Check out our downloadable demo •: 

http://www.syntrillium.com 

)11-1 II it it 11 

PC)Box62255 
Phoenix.AZ85082-2255 USA 
cepro.syntrillium.com 
+1-602-941-4327 
+1-602-941-8170«mq 
1-888-941-7100(US&Cancalakeheesaelh) 
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Sharp's $ 199 
MiniDisc Recorder 

Sharp Electronics introduced an 
ultra-slim portable MD recorder, the 
MD-MT15, with a suggested retail 
price of $ 199. 

The unit includes an AC adapter, 
RCA-to-mini cord headphones and 
carrying bag. 
The unit can run on two nickel met-

al hydride rechargeable batteries pro-
viding up to 7-1/2 hours of recording 
time or two AA batteries. It has a 
Sampling Rate Converter, optical line-
in and stereo minijack mic input. 
The unit can automatically pause 

for silent passages when no sound is 
detected for three seconds or longer. 
The automatic time feature places 
track IDs at fixed intervals. 
The unit can record in 2x extended 

monaural mode, and play back 
extended recordings at twice normal 
speed. 

Editing functions enable users to 
move the playing order of tracks, 
erase any or all tracks, divide one 
track into two, and combine two 
sequential tracks into one after mak-
ing the initial recording. The user 
can create 100-character alphanumer-
ic titles with the new jog dial to make 
titling easier. The unit has a 10-sec-
ond shock buffer. 

For $250 retail, Sharp also offers a 
limited quantity of the MD-MT20. 
This unit comes with a wired remote 
control with a clip-on attachment that 
contains Play, Pause, Stop, Cue, 
Review, X-Bass and Volume func-
tions and displays track numbers and 
titles. It has 40 seconds of buffer. 
Both units have a clamshell styled 
loading mechanism. 
For more information contact the 

Audio Division at Sharp Electronics in 
New Jersey at (800) BE-SHARP, visit 
the Web site at www.sharp-usa.com or 
circle Reader Service 23. 

Visit Radio World 
on the Web! 

111  
Mine) 

The Industry's Online Resource 

Read weekly updates in the Newsroom! 

Find trade shows and meetings in the 
Calendar of Industry Events 

Look up associations and regulatory groups in the 

Broadcast Organization Directory 

Find the equipment you need in the searchable 

Vendor & Product Directory! 

Plus, 

Guy Wire's exclusive column, 

Reader Subscription Services 

and more! 

http://www.rwonline.com 

For advertising information, contact 
Richard Farrell at 703-998-7600 x115 or rfarrelleimaspub.com 

Adaptec Licenses 
Arboretum Technologies 

Adaptec will include audio enhance-
ment and restoration processes from 
Arboretum Systems in forthcoming 
CD-burning software products. 
The company said it would include 

Arboretum DSP technologies in Toast 4 

Jaroslaw. -Arboretum Realizer brings 
back much of the impact, vibrance 
and separation that's lost to compres-
sion, in a way the user can easily 
control." 

Realizer uses pro recording algo-
rithms to solve the sound quality 
problems of low-bandwidth Internet 
music. 

adapred 
Deluxe, SoundStream and Easy CD 
Creator 4 Deluxe. 
Adaptec pointed to Arboretum's 

new Realizer digital signal process-
ing technology, which improves the 
sound quality of MP3 files and other 
audio formats. Toast 4 and 
SoundStream 1.0 include the 
Realizer. 

"It's a well-known secret that MP3 
music doesn't sound as good as 
CDs," said Arboretum CEO Georges 

It runs on Pentium. PowerPC and 
56000- series processors and is 
offered to hardware and software 
manufacturers for OEM licensing. 

For information and shareware plug-
in versions, visit the Web site 
www.arboretum.com/realizer 
For information about Adaptec CD-R 

software, call the company in 
California at (408) 945-8600, visit the 
web site at http://cdr.adaptec.com or 
circle Reader Service 33. 

Omnia Moves Up 
The Audio Chain 

After the success of its Omnia line 
of on-air signal processing products, 
Cutting Edge/Telos introduced the 
Omnia Tool Vox, its first processor to 
go between the mic and the board. 
The unit starts with an analog pre-

The sophisticated dynamic range 
control can "punch up" a talent's 
voice. The noise gate reduces back-
ground noises. 
The unit offers presets that can be 

accessed simply by the talent. 
Adjusting the parameters is reserved 
for qualified staff by a network-
friendly remote control. 

• 

• 

e 

amp and protection limiter. It then 
converts the audio to digital with a 
24-bit A/D converter. 

Available algorithms are, in order, 
phase rotation, an AGC, three EQ 
sections, dynamic range control, de-
essing and reverb. 
The AGC has a slow attack and release 

to compensate for whether the personal-
ity is talking or not, the talent's voice 
level and position relative to the mic. 

Presets can be automated to coin-
cide with shifts and are easy to 
access off the network, so the same 
presets can be used in different stu-
dios. 

Retail price is $ 1,980. 
For information about the Omnia 

Tool Vox, call the company in Ohio at 
(216) 241-3343, visit the Web site at 
www.nogrunge.com or circle Reader 
Service 43. 

Eventide 
Introduces Orville 

Eventide has introduced its latest 
Harmonizer, the Orville, with a sug-
gested retail price of $5,695. 

The unit has two DSP processors 
for independent A/B configuring for 
two simultaneous four- channel or 
stereo effects. 
The unit supports four digital and 

analog I/O simultaneously with its 
"anything to anything" routing capa-
bility. Providing 96/24 sampling, the 
unit can store up to 174 seconds of 
audio. 

New features include the 
UltraShifter, for creating pitch-shifted 
vocal harmonies octaves above the 
root using natural timbres, and the 
FourSidedVerb, for 5.1 applications. 
The unit is backward-compatible 

• 

with almost all older memory cards. 
Future software upgrades will be 
available over the Internet and on 
PCMCIA cards, which can also be 
used for additional storage. 

For information about Eventide's 
Orville, call the company in New 
Jersey at (201) 641-1200, visit the 
Web site at www.eventide.com or cir-
cle Reader Service 153. 
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Dart Pro Makes Things Quieter 
DART PRO, continued from page 51 

"RPM" can work with some less-con-
ventional archived material, like 80-RPM 
Edison Diamond Discs and 125-RPM 
Brown Wax Cylinders. Reel-to-reel mate-
rial recorded at an odd rate due to equip-
ment malfunction can be reprocessed to 
correct for that error. 

The "Find Pattern" tool is handy for 
cleaning up pops and tics from vinyl. A 
scratched record will exhibit a repetitive 
pattern. When records are translated 
into linear, digital 
form, you have to 
search along the 
sound file to find 
where these repet-
itive disturbances 
crop up. 

Scratch sound 
The I 111,I 

Pattern" tool sain 
ples one scratch 
sound and then 
mark where it 
appears. It is sim-
ilar to the way a 
word processor 
highlights a single 
word throughout a 
text. Once these 
are identified, they 
are removed easily. 
The Restore menu gets to the heart 

and soul of the Dart Pro 98. DeClick 
removes impulsive disturbances like 
pops and tics and DeHum targets har-
monic disturbances. 
DeClick has control settings for 

adjusting the level of processing and the 
detection threshold. DeHum works with 
a standardized model of the hum typical 

lyzers;which give a terrific 2-D or 3-D 
representation of the audio. This is 
valuable information for the task of 
audio restoration, letting the user 
inspect a graphical representation of 
the material. 

I tried Dart Pro 98 on two problem-
atic recordings. 

First, I had a phone interview ren-
dered useless because the line was not 
grounded to the simple phone patch 
used, which I missed in monitoring. The 

Screen Shot of Dart Pro 98 

The first step to 
creating a quality end-

product is to control 

the sound-gathering 

process. 

to recordings. A user can adjust the fre-
quency and bandwidth of the hum, with 
the default setting of 60 cycles. 
DeNoise and DeHiss have similar 

functions of removing broadband noise, 
but go about it in different ways. 
DeHiss works like DeHum with a 

standardized noise model. DeNoise 
operates by first taking a "noise print" 
of the file to identify the problematic 
pattern. This is simply done by high-
lighting a place in the passage without 
any program audio in the sound file 
window and the program analyzes the 
noise. Then the program eliminates it 
from the entire recording. Noise prints 
can be labeled, stored and filed for 
future reference. 

With all these tools, the preview 
option allows tweaking of the settings 
before applying them to the entire file. 
If used on a fast Pentium II 300MHz+ 
type system, this can be done in real 
time. 

Tools are enhanced enormously by 
the system's spectrum and spectral ana-

recording was polluted with a nasty 60-
cycle hum. 

Dart Pro 98's DeHum managed this 
well, by removing the repetitive pattern. 
The interview was revealed, and the 
program introduced only some minor 
alterations in the overall sound, which 
was impressive. 
The only problem was the program 

required a good deal of processing 
power. Running this on my 233mmx 
laptop took a bit more than half the 
time needed to play back the whole 
file. A faster computer is definitely 
recommended. 
The next project was a bit more chal-

lenging. 
I interviewed a subject in less-than-

favorable circumstances at a conven-
tion. My usual field recorder was out 
for repairs, so I was using a $30 cas-
sette with internal microphone. The 
intention was for intelligibility when 
comparing it with my notes, not for 
broadcast. 
The next handicap came from not 

having a quiet interview space. We sat 
down in a café with a high level of 
ambient noise. 

Finally, I loaded this tape through the 
integrated soundcard on my laptop, 
which is a dubious proposition that added 
another level of hum. 
As earlier, removing hum was easy, 

but isolating and removing the ambi-
ent sound was tricky. I managed to 
find a break in the interview to get a 
sound print and then subtracted the 
noise. 
Depending on the fine-tuning. I 

could remove the ambient noise to a 
greater or less degree. The more radi-
cal the removal, the more it affected 
the interview. 
I was able to tweak it to increase 

intelligibility. It managed to dredge up 
some words that had been lost in the 
muck, but it was not magic. 
I was not able to make it seem as if 

we had conducted the interview prop-

 r 

erly in a quiet space with a better 
recorder and mic combination. By the 
same token, I am confident that an old 
hand who had mastered the "tweaks" 
could have managed an even better 
restoration. 

Dart Pro 98 is a powerful tool. It is 
easy to get a handle on the most obvi-
ous functions, but audio restoration is 
an art. Achieving expert user status 
will take a good deal of practice and 
critical listening. Dart Pro 98 has the 
depth to support whatever level it is 
taken to. 
The price for the program is $399.95 

and can be downloaded from the Web 
at www.dartpro.com 

Product Capsule: 
Dart Pro 98 

Thumbs Up 

r Incredible flexibility 
— 1 Excellent analysis tools 

— Thumbs Down 
„- , Could use more presets and 

off-the-shelf noise reduction 
routines to help novice users 

For more information contact the company 

in Minnesota at (800) 799-1692, check 

out the Web site at vvvvwdartpro.com 

or circle Reader Service 63 
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And You Thought 
You Knew Us 

• 
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Solid-State 
and 

Single Tube Transmitters 

Modulation Monitors 

m et 

Low Power Transmitters 
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Digital STL / TSL Systems 

Pre- Built Modular Transmitter Sites 

For More Information Call Us Toll-Free At (800) 334-9154 

iDEI Corporation 

One Airport Drive, P.O. Box 805 
Williamstown, NJ 08094 

e-mail: geisales@gei-broadcast.com 

Toll-free Sales (800) 334-9154 

Fax (609) 629-1751 

Emergency Service (609) 728-2020 
Web Site: http://www.gei-broadcast.com 
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Shively Labs 
Reach for Ratings! 

Shively'Antennas Deliver 

Coverage! 

• Superior Engineering 

• Multistation Solutions 
• Filters & Combiners 
• Translators 

• Reliable Pattern Studies 

FM & 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 -

READER SERVICE NO. 150 

• 

From the "Specialists in Practical 
Precision Engineering" 

Any where you need 
1 : to Distribution with up to 3 Outputs 

1 balanced or Unbalanced Input & Outputs 

1 To Bridge a Line for Local Distribution 

1 Distribution with Impedance Conversion 

1 Distribution with Gain or L055 

1 Inputs and Outputs RF Bypassed 

1 lx3 Mono or use Two Units for Stereo 

RDL 
Radio Design Labs 

Toll free (800) 281-2683 

Local (805) 684-5415 

Document Server (800) 391-0017 

Web Page www.rdlnet.com 

READER SERVICE NO. 180 

NiCOM 
NPT 20 

25W FM Exciter/Driver 
lee 

rg  Bel 
j. 

* The Very Best Deal Around! 
* Reliability Backed by Our 2 Yr Warranty. 

Now's the Time for a Back Up. 

Don't Wait The Millgte• 

$ 945. 
At this INCREDIBLE price, You 
can't afford not to have one on 
hand for YOUR next emergency! 

(Y2K compliant) 
Contact us for distributor information 

Tel: 619.477.6298 • Fax: 619.477.6296 
2626 Southport Way Ste B • National City, CA 91950 
www.NicomUSA.com • info @NicomUSA.com 

READER SERVICE NO. 188 

The New Standard in 
Systems Integration 

RDA • 
Systems 

Technical Leadership in an Industry of Change 

Call: ( 888) 616-7980 In Missouri: (314) 872-8222 

http://www.rdasystems.com 

Silicon Valley 
P 0 E  

AMPLIFIERS 
The RF People 

FM Broadcast Power Amplifiers 
Designed for reliability, durability, & efficiency. 

Models from 165 watts to 2.4 KW 
Solid state. Frequency agile. 
VSWR foldback. Digital display. 
Remote operation. Easy installation. 
Full documentation. Modular construction. 

1-800-986-9700 
www.s.pa.corn saks a s, a.rom Fax 1-408-986-1438 

READER SERVICE NO. 190 

Comstream's ABR-202! 
(Replaces the ABR-200) 

$1449.00 Special! 
----

Special Downlink Package! 
• Comstream's ABP-202 Audio Receiver 

(pre-programmed to your channel) 

• Channel Master's 1.8 Meter offset 

Ku-Band Satellite Dish (F.O.B.) 

• PLI LNB 
$2099.00! 

Limited time only! 
Tired of paying too much for satellite time? 

Give us a call! 
We can also provide you with satellite access on 
GE Americom satellites at very reasonable rates! 
64k and 1 28k data rates available 
3 and 5 year terms 

RIVER COMMUNICATIONS 
211 River Road Walden, NY 12586 

800-657-2346 Email SALES@RIVERC COM 
READER SERVICE NO. 170 

NEW FC-1 
Digital Format Converter 

• S/PDIF to AES/EBU Converter 

• Coaxial and Optical Digital Inputs 

• XLR AES/EBU Digital Output 

• Sampling Rate Indicators 
• Accepts Word Lengths 16-24 Bits 
• Compact Size 
• Low Cost 

Rear Panel 

Call for a Videoquip products catalog or visit our web site 
Phone: (416) 293-1042 
Toi:' Free: 1-888-293-1071 
Fax: (416) 297-4757 

Internet: www.videoquip.com 

MIN Mina  (11 

W MESEARCM LIMITED 

READER SERVICE NO. 189 

ea-TiarrOOK ADVE 

Reach 15,000+ prospects every issue! RADIO WORLD's 

Products eServices 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 

103-671/409 
or call /03-9984600 

ext. 154 



November 10, 1 999 Radio World 55 
 STUDIO SESSIONS 

A Wise 
Use for a 
Half- Rack 

SYMETRIX, continued from page 50 

There is an over-ride switch that 
engages the automatic attack/release 
mode. The settings are factory presets 
intended for general use and will 
sound good on most material. 

That is the only control, but in a lot 
of cases, not much else is needed. 
The 301 can be set up with the 

XLR I/Os or removable terminal 
block connectors. The unit comes 
with a power supply, which connects 
by a DIN plug. 

Kawasaki said, "Symetrix built the 
301 for broadcasters, but is (also) rec-
ommending this unit for paging on tele-
phone systems to help control changing 
input levels from different users." 
Though I had no urge to do so, the 

manual warns to not remove the chassis, 
noting there are lethal voltages inside. 

Other than that scary warning, the 
manual is quite a useful tool. 

Product Capsule. 
Symetrix 301 Low Disto 

Comp/Limiter 

_4. Thumbs Up 
./ Compact size 

Clean sound 

1 Low price 

1 Good for utility studios or for 
those extra mics that nee 
some processing 

Thumbs Down 
Only basic controls 

For more information contact Symetrix 

in Washington at (425) 787-3222, 

check out the Web site at 

www.symetrixaudio.com or, 

circle Reader Service 83. .• 

For those who need a quick lesson 
on the basics of compressors and lim-
iters, the manual offers a neat tutorial 
that is easy to read and understand. 
You can learn about dynamics of 
sound and processing plus learn how to 
use the 301 to achieve the best sound. 
The first page suggests you read the 

manual cover to cover. It is less than 20 
pages and well worth the time. 

The 301 is cost-effective, retailing at 
$249 suggested retail price. This makes 
it perfect for those studios where you 
have more than one mic and need some 
basic compression and limiting. 

This is the least expensive unit in 
the Symetrix line. As Kawasaki said, 
"It also has the coolest circuitry." 
The Symetrix 301 offers a lot of 

compression and limiting power in a 
very small box. 

Michael Parks is creative director 
at Dame Media, Harrisburg, Pa. 

Reach him do RW. 

The Effects Are in the Software 
PROCESSING, continued from page 49 

Lewis were big users of it. It remained 
popular in the 1960s on surf records, 
which gave guitars that distinctive sound. 
Radio stations caught on to this trick and 
used it in its commercials and promos. 

In November 1959, the novelty record 
"The Big Hurt" by Toni Fisher caught the 
ear of programmers and production people. 
What gave the record an unusual sound 
was a new technique called flanging. 

This effect was done by having two tape 
recorders cued up with the same recording 
on each, starting them at the same time. By 
lightly resting his hand on the flange, the 
metal case used to hold together the reel of 
tape to the hub, the engineer would vary 
the speed of one machine until it was in 
synch with the other. As one source went 
slightly ahead in time, an unusual whoosh-
ing sound was heard as the two audio 
sources went in and out of phase. 
A few 1960s psychedelic tunes featured 

a touch of backward guitar or drums, such 
as The Beatles used on the guitar solo of 
"I'm Only Sleeping" in 1965. 

Multitrack recording soon allowed 
overdub of instruments with separate com-
pression and EQ. At this point, stations 
were still using mono equipment because 
the cost of multitrack gear was prohibitive. 
The early 1970s found groups like 
Chicago and, later, Earth, Wind & Fire 
using heavy compression on brass and 
rhythm sections to make songs "pop" out 
of the speakers. In those years, the hits 
were played on AM, which was very for-
giving of hiss, noise and scratches. FM 
was a sleeping giant about to awaken. 

Between 1970 and 1979, music gradu-
ally moved to FM. When the FCC decreed 
that all car radios must receive both bands, 
radio stations were obliged to deliver a 
cleaner sound. The older, noisier gear had 
to be replaced. 

Increasing sophistication 
During the late 1970s, the new process-

ing toy was the digital delay. The first units 
were crude, but it allowed one to sound like 
Darth Vader or the Cylons from Battlestar 
Galactica. Due to the fairly low price, it 
was ubiquitous in hit records and spots. 
The mid- 1980s brought digital sampling 

and with it the popular stutter as in "m-m-
m-more m-m-m-music." Max Headroom 
was television's sultan of stutter. 
The 1990s ushered in a more realistic 

and natural sound. Many rockers are 
recording without reverb or effects. Their 
songs are stark and amazingly clear in 
contrast to the souped up hits of the last 
few decades. 
Technology slowly makes its way to 

from the multimillion-dollar recording 
studios down to the production rooms of 
radio stations across America. As artists 
experiment and push the boundaries of 
recording, jarring new sounds become a 
just another part of our daily lives. Prices 
on the hottest equipment tumble. 
Those cheap, improvised effects are 

gone, replaced by digital workstations and 
outboard boxes. RW wanted to find out 
what gadgets production directors are lust-
ing after for the year 2000. 

Jason Alexander, production director at 
urban station WOWI(FM) in Norfolk, Va., 
likes to keep things simple. "I like record-
ing voices flat and letting the on-air 
processors supply compression:' he said. 
Alexander uses a Roland DM800 eight-
track DAW with several plug-ins. 

"We'll occasionally use a Yamaha 
SPX990 digital multi-effects processors 
patched into our workstation for a filtered 
phone effect. We also have a Yamaha 
SPX1000 digital processor for those stut-

Products like the Orban Audicy now 
incorporate powerful processing tools.  

ters, but we don't overuse them. We don't 
want the listener confused," said Alexander. 
What about lasers and other effects in 

promos? 
"Those things are fading. The explo-

sions and quick 'booms' are popular in the 
urban format, but the majority of our pro-
mos are very simple. You can keep it sim-
ple but still be creative so the listener 
understands what you're saying," 
Alexander said. 

Alexander would like to move up to the 
Orban Audicy audio workstation, which 
he used at a former place of employment. 
"The Roland DM800 multitrack recorder 
is a bit hard to use, but within 20 minutes 
you can master the Audicy." 

Believe it or not, some stations have 
yet to dive into the digital waters. 

KQV(AM) in Pittsburgh still uses tape 
and razors. According to Production 
Director Greg Damjanovic, "If I want an 
effect on the voice, we use tape echo. It's 
low-tech but it works." 

Damjanovic would like to move from 
his Tascam BR-20 two-track reel-to-reel 
machine into a digital workstation when 
budget allows. Other vintage equipment at 
KQV includes a McCurdy SA- 137A 
board in the production room. 
One heritage AM station that is chang-

ing with the times is Clear Channel station 
WLW(AM) in Cincinnati. At the produc-
tion helm is John Beattie, who also works 
his magic for sister station WCKY(AM). 
"We use Digidesign ProTools for every-

thing," said Beattie. "We use its high-pass 
filter for our phone effects, the echo and 
reverb plug-ins. I also use the time com-
pressing function to adjust spot length 
when things come in from other sources." 
WLW also owns a Symetrix 628 Voice 

Processor, but most work is done within 
the workstation. "We still go through an 
analog board here, and I'd like to be com-
pletely digital like WEBN upstairs." At 
WEBN the software allows the user to 
look at the audio details on one monitor 
and the editing processes on another. 
Another Clear Channel station is 

KNIX-FM in Phoenix, Ariz. Head of the 
production team is Scott Fisher, who has a 
voice that immediately lets you know he is 
a production man. 

"I've been here three years and we use 
ProTools and the Orban Audicy for every-
thing. We like the ease of the plug-ins," 
Fisher said. 

"There are so many choices out there 
that it's overwhelming. Because of my 
lack of time, I would like to just have fac-
tory presets. You can tweak them if you 
like, but if the defaults settings are good, 
they would probably be used most of the 
time:' Fisher said. 

Tell us about the devices you use to 
process audio in your production studio. 
Send e-mail to pcoganeimaspub.com 

GET YOUR SOUND 

TOGETHER 
»•ammladeer 100 

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 

science« 

c. CALL 
NOW for 
information 
about FM 
ModMinder, 
StereoMaxx, 

the CP-803 Compostite 
Processor or any of our 
rock-solid radio line. 

I 2A World's Fair Drive 
Somerset, NJ 08873 
Voice (732) 302-3090 

(800) 826-2603 

Fax (732) 302-

0206 

Circle (252) On Reader Service Card 
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Hardware Turns Into Software 
AUDIO, continued from page 49 

in Digidesign ProTools and the 
Ensoniq PARIS, down to the simplistic 
Reverse and Normalize functions of 
Fast EDdit. In between are editors that 
exploit the limitless possibilities of 
DirectX and VST compatible plug-in 
effects processing. Sound Forge, 
WaveLab, the SAW product line and 
others are such programs used by 
radio producers. 
A great deal of signal processing is 

now included in hardware directly on 
the audio interface or soundcard for 
PC-based audio work. A notable exam-
ple is the Yamaha DSP Factory audio 
interface that places extensive mixing 

Save Your Issues 
of Radio World in 

StËe 

Now there's an easy way 
to organize and protect your 
copies of Radio World, the 

industry's best read newspaper, 
keeping issues readily available 

for future reference. 

Designed exclusively for 
Radio World, these custom-made 
titled cases provide the luxury 
look that makes them attractive 
additions to your bookshelf. Each 

case is sized to hold a year's 
issues (may vary with issue 

sizes), and is made of 
reinforced board covered with 
durable leather-like material in 
blue, with the title hot-stamped 
in gold. Cases are V-notched 

for easy access and free 
personalization foil is included 

for indexing the year. 

e•wohosses, 

Cases 
1-$8.95 3-$24.95 6-545.95 

Call Toll Free 
7 days, 24 hours 
1-800-825-6690 

Charge Orders (Minimum $ 15): 
AmEx, Visa, MC, DC accepted. 

Jesse Jones Industries, 
Dept. 95RW 

499 East Erie Ave. 
Philadelphia, PA 19134 

Allow 4 to 6 weeks for delivery 
SATISFACTION GUARANTEED „ 
Add $1.30 per cose for portage & handling. 

Outside U.S. (including AK & HI) $3.50 per cose 
(U.S. funds only). 

PA residents add 7% soles tax 

and signal processing capabilities on a 
card that drops into a stock PC. 
A less-expensive example would be 

the MediaTrix 3DXG soundcard, with 
only simple two-channel analog I/O, 
but a full complement of reverbs, cho-
ruses and delays built on. The card 
often retails for less than $ 150. 

New effects 
The dedicated Orban Audicy work-

station now comes with version 3.0 of 
its internal DSP functions, placing high-
quality reverb, compression and a host 
of new effects right in the same device 
as the recorder, editor and mix panel. 

The hardware 
contributes as 

much to the sound 

of a processor as 

the firmware that 

make it tick. 

Geoff Steadman, Orban product man-
ager for editing systems, also noted 
radio's preference for the basics. 
"Compression, reverb, filters — there is 
a class of user that likes having things 
all in one unit." 

Steadman recognizes that once an 
effect is done in software, there is 
nothing left that is unique. 

"There is a trend today that says the 
effects themselves have 
become commodities. Ten 
years ago, a company such 
as Lexicon had the reverb 
market sewn up. Now 
reverbs have become com-
modities." 
The ability to change 

the length of a promo or 
commercial to fit a certain 
time window put the orig-
inal Eventide Harmonizer 
on the map some years 
ago. Many radio produc-
tion people today erro-
neously refer to the 
process as harmonizing, 
no matter the manufactur-
er of the device in use. 
The term is trademarked 
by Eventide. 
Gerry Griffin, sales 

manager for Eventide, 
said, "The 3000S Harmonizer used to 
control the capstan of tape recorders 
and change the pitch accordingly. There 
are not a lot of capstans left to control 
today." 
The latest version of the 

Harmonizer, The Orville, has two DSP 
engines for multi-channel operation 
and is considered much more powerful 

than the 4000. 
There is still a future for rack-mount 

processors. Ellison said, "There is a 
definite use for outboard boxes: real-
time manipulation of sound" — an 
opinion seconded by Griffin as well as 
Peter Chaikin, director of marketing for 
Alesis Studio Electronics. 

DSPs like the MediaTrix 3DXG soundcard 
enhance processing abilities. 

) , 1r2etirlait 
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PROFILE: Terry Bann, GPM 
fwe-Presideatad Dinar of Engineering 

Cands landosting 
Radio Wort reader for more than 20 years 

favorite pieu Anything that continues to provide service well beyond its warranty penal with a , 

m  of broken switches, knobs and software upgrades. 
Least favonte piece oi equipmen• Anything that ships with a " Preliminary" manual or requires more than one 

factory "mod kit" 
Friorite place to In the automobile, because I now understand that it contains the only 

receiver by »latch program directors and consultants can judge the performance of arty radio station. To heck 

with $25,000 worth of test equipment 
emoy oldies - both from the I 8th century and the 20th. 

Hobtw. Computers, high-end audio & collecting (Conelrad-era transistor radios, tuning foto Accutron watches). 

Pets-. Two cats, Buster and RI (Radio frequency). P2 was found abandoned at a transmitter site, natch 

Proudest mu- lighting local bureaucracy and citizen opposition to re-erecting a fallen trans-
mission tower in time to meet a deadline for a station transfer. What a ksson in both civics and politics! 

-modest sort Working with the SBE as a board member and officer to initiate a meaningful 
strategic planning initiative to help move the organization forward and improve member services. As Chairman 
of the SBE Certification Committee, I ans very proud of the efforts SBE has made and continues to make in 

setting achievable standards by which our industry can judge engineenng competencies. 
. I enjoy Paul McLane's "Eariraves" column because it often gives insight into 

technology issues bubbling just below the surface. And, because I'm dealing with more than 45 market 

managers throughout Cumulus Broadcasting, the "GM Journal" is a must-read. 

It n the most 
genuinely useful of the industry 

technical publications I receive. 

There is always something that 

speaks to issues that our 
Cumulus engineering tearn 

working on. 

Mary 

lefty taon. ttaneng In front of de Ron Ilackley desIgned dueezer weKh Cumolui SAW iallahusee AM ilVHBT1 to 
uuceufol y dpi,x ember SAW itation onFy 110kHz Away Great bandwidth'; 

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: 

hharris@imaspub.com, or fax us at 703-998-2966 attn: H.Harris. 
Include your contact information, and we'll get back to you. 

"An engineer can walk into any stu-
dio, see a Harmonizer in the rack and 
immediately dial in the settings they 
know are right rather than hunt through 
a workstation." said Griffin. 

"Standalone products are not going 
away," said Chaikin. "We still sell them 
like crazy." 

According to Steadman, himself the 
owner of a classic DeltaLab Effectron 
delay, "Outboard boxes are fast and 
familiar, and users like the speed of the 
controls. They aren't going to be disap-
pearing overnight." 

In the case of microphone proces-
sors, real-time control over parameters 
is very necessary. Often, a specific 
sound is arrived at by experimentation 
and by ear. 

Another reason you will still see dedi-
cated processor boxes around for some 
time to come is that many companies feel 
the full experience simply cannot be expe-
rienced on a floppy disk. The hardware 
contributes as much to the sound of a 
processor as the firmware that make it tick. 
The notion that a reverb algorithm 

will create identical sounds on differing 
brands of soundcards may not be an 
accurate one. 

Griffin said, "Folks don't give up 
their best stuff when reducing it in soft-
ware. We don't feel we could provide 
Eventide quality when we compromise 
on hardware." 

His advice: "Never replace a good 
piece of hardware with a software 
product." 

Al Peterson is an RW technical adviser 
and former editor of Studio Sessions. 
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Broadcast Equipment Exchan e 

"Broadcast Equipment Exchange" accepts no responsibility for the condition of the equipment listed or for the specifics of transactions made between buyers and sellers. 

ACOUSTICS  
WANT TO SELL 

AcousticsFirst" 
e..8111-715-1901 

Full product line for sound 

control & noise elimination. 

www.acousticsfirst.com 

AMPLIFIERS  

WANT TO SELL 

RCA BA 4A tube type monitor amp, 
$75. B Lindahl, 503-644-9643. 

WANT TO BUY 

Microtech 1200. W Gunn, 760-320-
0728. 

ANTENNAS/ 
TOWERS/CABLES  

WANT TO SELL 

Andrew L44-N (8) 1/2" connectors, 
new in boxes, $20 ea; Andrew 87-R 
1-5/8" connectors (24), $125 ea. C 
Bryson, 724-776-5204. 

Jampro JSCP-1 CP at 102.3 
w/heaters, $500; 4-Bay hor pol FM 
102.3 w/heaters; approx 100' 
Andrew 7/8 foam coax wifemale N 
conn. D Ashbaucher. 419-865-5551 

SWR FME Series 1 bay FM bdct 
antenna, still at manufacturer wait-
ing for freq selection, $700 includes 
shpg. M Olson, 507-437-1480. 

New, never used 85' all solid steel 
galvanized tower design rating 110 
mph standard ANSI/EIA/TIA:222:F, 
still stored at ERI, call for details. 
Barbara Brindisi, 909-769-9734. 

S.W.R. FM Antennas 

Great Antenna 
Great Price! 

14E1 4-4A14--ilectr'ooties 
(804, 984-4255 

Coax patch panel 3-1/F-7 pole. 
Mike, 800-588-7411 

Dielectric 3-1/8" coaxial relay, 
Mike, 800-588-7411. 

WANT TO BUY 

ME Kay Dymer DA3, 5, 6. 9 direc-
tional radio receiver antenna. J 
Hartt, 206-282-0720. 

AUDIO 
PRODUCTION 

WANT TO SELL 

Any RIS patch bays, single or dou-
ble, wired or unwired, mono pre-
ferred, inexpensive, $50 or less, 
need at least 1 unit. M Walther, 219-
879-8201. 

Orban 8100A FM processor/stereo 
gen. avail 10/99, $2500; Gentner 
Prism II FM 4 band processor, pair 
w/stereo coupling cable, avail 
10/99, $ 1500/pair. M Pappas, 303-
988-0976. 

StereoMaxx MYB-2 in excel cond 
in use but avail, $ 1560; Optimod 
8000A just removed from service, 
BO. D Ashbaucher, 419-865-5551. 

MicroTrak 7116-B dist amp, used, 
gd cond, $45 +shpg; Ibanez 
Harmonics delay unit mdl HD1000, 
used, $250/B0 +shpg. A Berger, 
781-239-5245. 

ADC Propatch 1/4" punchblock 
patchbays, new, $600 (many, ADC 
TT 144 point patchbays recond, 
$149-229, Switchcraft 1/4" 96 point, 
new, 2 spaces, $249. W Gunn, 760-
320-0728. 

WANT TO BUY 

Dolby 3015; Neve 33609, 1072s, 
1073s, 1081s, Urei LA4s, 1176s. W 
Gunn, 760-320-0728. 

AUTOMATION 
EQUIPMENT 

WANT TO SELL 

Arrakis Digilink CD controller w/10 
Pioneer 18 disc changers, gd cond, 
package price $1400. M Gollub, 
410-535-2201. 

AUDISK SYSTEMS 
FOR SALE 

Call Mark lit 740-653-2230 

Broadcast Tools 8x2 switcher, dual 
stereo, $300. J Andrulonis, 910-
494-1230. 

Enco DADpro, (4) on-air worksta-
tions & 3 prod workstations, all 
w/touchscreens & Antex audio 
cards, all licenses & hardware pur-
chased from Enco, w/Novell file 
server, in complete working cond, 
$30.000/80. D McQuinn, 314-692-
5100. 

Good News automation system 
including AT converter, software, 
replay board and more, all in gd 
working cond, call for details, 
$1850/BO. C Pettigrew. 580-536-
8886. 

0E1 7775 FM ATS control w/manu-
al, $ 150 +shpg. D Ashbaucher, 419-
865-5551. 

Otani ARS-1000 ( 14) 1/4" reel 
automation wiSMC modification. 
375/7.5 ips stereo, excel cond. $100 
ea -Eshpg; Dynamax Cart 10 
recorder, excel cond, $ 100 +shpg. R 
Jacobsen, 714-738-1501. 

Systemation computer audio stor-
age & sat automation system, works 
well. BO. J Andrist, 509-826-0100. 

WANT TO BUY 

Arrakis Digilink DL2 or DL3, must 
have Y2K upgrade software & 
would prefer latest software 
upgrades. A Clepper, 580-237-
1390. 

BUSINESS 
OPPORTUNITIES  

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 900-5301-001 triple deck cart 
machine, $200. J Andrulonis, 910-
494-1230. 

Harris 3 deck, gd cond, $ 100. C 
Harper, 606-484-9393. 

ITC Delta stereo R/P unit wirecord 
amp, $800; ltc stereo play units (2), 
$300 ea. G Terrell, 870-836-9567. 

Tapecaster 700R/P, gd cond & 
working, $ 150; Gates (2) mono cart-
decks, gd cond, $50 ea. C Kendall, 
843-763-6733. 

CD PLAYERS  

WANT TO SELL 

Pioneer PD-F1004 100 disc CD 
player. $ 100. C Harper, 606-484-
9393. 

COMPLETE 
FACILITIES 

rPicturen 1  
. •,  . ... ....... .- FR OW This: 

ur 1999 
le 

Equipmen ler 

* Experienced Professionals 
* RF and Studio Packages 
* Personal Service * 

New Stations and 

Modernization 

Your Project is 
Important to Us 

_Atlantic 

9Vfedia Broadcast 
Call - Rick Johnson - 

* Toll Free ''' 

888-744-6635 
_ rick 0 C.stOile.IA 

NEW OR USED 
COMPLETE PACKAGES 

STUDIOSTUTRANSMITTER ANTENNA 

OR ANY COMBINATION OF ABOVE 

-LEASE OPTIONS-

-EMERGENCY RENTALS-

-REMOTE BROADCAST RENTALS-

SCMS, Inc. (800) 438-6040 
You Know We Know Radio' 

.‘111%.1.1{TISIE 
.% 11 I 0 III Olt 1.11: 

CALL b11,1LINE MULLINS AT 

703.998.7600. EXT. 1 54 

CONSOLES  

WANT TO SELL 

Total Audio Concepts TAC 16/8/2 
1682A 24 chnl audio board, just ser-
viced, sounds great & clean, $2500; 
Gates-Harris Stereo Statesman 4 
chnl board, worked when removed 
from service, complete w/pwr sup-
ply, $400. B Dead, 207-255-3140. 

Yamaha MX200-12 prod console, 
gd cond, $500. C Harper, 606-484-
9393. 

Auditronics 110A, 16 chnl, 4 Buss 
prod console, vgc, w/manual & 
stand, $ 1100/130. J Wells, 713-464-
4653. 

Yamaha MR1642, 16 inputs, 4 
groups, stereo outs, high, mid, low 
sweepable EQ, 3 aux sends, talk-
back, meters, excel cond, $350 
+shpg. Philipp, 512-472-8975. 

Logitek 12 stereo mixer. Mike, 800-
588-7411. 

MCI 618 24 inputs ( 12 mono, 3 
w/super EQ, 12 stereo) great prod 
board, $6k, MCI 528 27 in recording 
board $7k, Neve 8108 65 in, mint 
$59k, D&R Orion 1k-nu 26 inline, (64 
on mixdown) $ 12k, Trident 70 
28x16, $8500, JL Cooper 16 trk 
automation, $ 1200. W Gunn, 760-
320-0728. 

WANT TO BUY 

Consolette modules for RCA BC-
7/BC-8 solid state consolettes. BA-
71/72 preamp, BA-73 program amp, 
BX-71 power supply, BA-74 pro-
gram amp, BA-78 cue amp. J 
Ballard, 201-348-7492. 

Soundcraft 600/800, Tascam 2600, 
Auditronics 110A, Mackie 1604, 
Neotek Elite. W Gunn, 760-320-
0728. 

DISCO-PRO 
SOUND EQUIP 

WANT TO SELL 

Acoustic Research AR 1-W 
woofer only from AR1 in pine cabi-
net, $ 135; Pioneer TX65001I tuner, 
as is, $95. J Han 206-282-0720. 

WANT TO BUY 

Yamaha BP-2 elect only, but happy 
to obtain schematic. B Meuse, 650-
969-2433. 

LIMITERS 

WANT TO SELL 

Optimod 8000A FM Optimod, 
working when removed from ser-
vice, $300. B Dead, 207-255-3140. 

Electrodyne CA-700 (2), $425 ea. 
R Rhodes, 212-245-5045. 

Urei LA2A (extra meter added) 
$2500, dbx 900 rack (4 comps/4 
gates) $ 1800, Gates Toplevel $550, 
CBS Audimax, Volumax comps, 
Dynamic Presence E0 $400 ea. W 
Gunn, 760-320-0728. 

WANT TO BUY 

UREI, dbx, Collins, RCA, Gates, 
Universal Audio. T Coffman, 619-
571-5031. 

HALL 
Electronics 

706 Rose Hill Dr. Charlottesville Va. 22901 
804-984-4255 (Voice) 804-984-3299 (Fax) 

This Month's Special !! 

_BSI 
Burd_waddeznai.wit Softvair licatimmeatiwitiket1 

Broadcast Automation Software 
JUST $999 List 

Turnkey Systems Starting at $ 2995 

Coll or visit our web site for your discount price 

saIesehalls.com www. halls . com techeiholls.com 2 

Circle (200) On Reader Service Card 

Full schematics for Harris MSP100 
3 band processor. T Honitt, 216-
941-0987. 

MICROPHONES  

WANT TO SELL 

Altec M-30 tube system, matched 175A 
tube condenser mics w/cables & 29A 
cardioid capsules, pwr supplies, 169A 
stainless steel shockmounts, standard 
stand adaptor & 3 ext cables, $950. W 
Dougherty Jr, 573-998-3117. 

EV 664 w/shockmount & XLR cable, 
$125; EV 634 chrome & gray hognose 
wil-li-Z cable & table bp stand, $100; 
Astatic D-ioac w/table top stand, $75; 
Webster/Chicago very old mic, BO; 
Shure 27001 omni dynamics 12, 1/2" x 1-
1/8" (5 matched mics), $75 ea. W 
Dougherty Jr, 573-998-3117. 

EV DO-56 omni dynamic mic w/stand 
adp, mint pond, $45 ea; EV RE-18 car-
dioid dynamic mic w/stand ac, mint, 
$75; EV 635A omni dynamic mie, mint 
w/stand adapter, $45; Shure SM-76 
omni dynamic mic. rare, mint w/stand 
adapter, $100; AKG 0202E dynamic car-
dad mic w/1-1-9 shock mount rare, mint, 
$220; AKG D19E/200 dynamic, carbioid 
mic, rare, mint, $100. Lytec Recording, 
734-261-13976. 

Symetrix 529E voice processor, $300. C 
Harper, 606-484-9393. 

Rane MLM82 4 mie, 4 line mixer, new, 
$250 +shpg. A Berger, 781-239-5245. 

Shure M68 & SE-30 mic mixers. vgc, 
BO. A Wodel, 712-362-7939. 

Neumann U87s $1800. Telefunken 
U48, bng body. chrornetop. New $6800, 
Mec salt shaker mics. $175/ea. Sony 
C37fet, ECM377 mics, $600/ea, 
Neumann U89, wishockmount $1500. 
W Gunn, 760-320-0728. 

WANT TO BUY 

Ribbons, condensers, dynamics, tube 
'50290. T Coffman, 619-571-5031. 

RCA 77-DX, 44-BX, KU-3A's, WE-
639's, On-Air & recording lights want-
ed. 615-352-3456, FAX: 615-352-1922. 

RCA ribbon mics. W Gunn, 760-
320-0728. 

MISCELLANEOUS  

WANT TO SELL 

Gates 1/2 rack equip rack, $200. C 
Harper, 606-484-9393. 

Holtyanne EAS system, HU-961, 2 
audio switchers, excel cond, $1200. G 
Arroyo, 407-830-0800. 

RF Warning Signs 

9"x 12" $ 13.95 
s•vf 

10"x 19"$19.95 CAUT1011 

Electronics sciai 984-42s5 
111111111111111111 

Journal of the AES (JAES), every issue 
from 1/67 to present $100 +frt. J Woad, 
Inovonics, 714-990-4443. 

Lexington B-250 3 phase 400 amp 
automatic transfer switch, $1100. M 
Pappas, 303-988-0976. 

Variety of gd oil capacitors; Calrad TD-
71 tape head demagnatizer. $12: 
Voltarnpere Corp DC pwr supply 0-40V. 
0-50A pp-7545-B10; Lambda Electronics 
Mdl 41 per supply; Crosby Labs Type 
14A dwg 48D diversity combiner. W 
Dougherty Jr. 573-998-3117. 

BAY COUNTRY 

BROADCAST EQUIPMENT 

BUY - SELL - TRADE 
Your #1 Source For 
Quality Used Radio 

Broadcast Equipment 

View The Latest List On Line At. 
hrtp://www.baycountry.corn Or 
Call And We Will Fax It To You. 

711 7 Olivia Rd Baltimore MD 21220 
Phone 410-335-3136 

FAX 786-513-0812 
E-mail baycountrepcbank net 

Member of BBB 

Kepco PRM12-5 12v power supply, 
used but in gd cond, $50 +shpg. A 
Berger, 781-239-5245. 

Neutrik 4 & 5 pin xlr male connectors, 
new, single gang wall plates w/4 & 5 xlr 
female, new, BO. A Wodel, 712-362-
7939. 

WANT TO BUY 

CCA schematic for AGC-1D com-
pressor. R Robinson. 203-949-
0871. 
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MISC. (WTB) cont... 

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. 

WANT TO BUY 

McKag Dymek DA3, 5,6 or 9 direc-
tional indoor, broadcast band anten-
na. J Hartt, 206-282-0720. 

MONITORS RECORDERS 

WANT TO SELL WANT TO SELL 

EAS equip needed for new FM Magnecord 1022 r- r, works, $ 100. 
non-comm station, need only basic C Harper, 606-484-9393. 
to conform w/FOO rules. Leo, 903-
577-3500. 

Motorola C-Cluam mod monitor for 
AM-Stereo, brand new, $2000/130 
+shpg. A Berger, 781-239-5245. 

Altec 15" Valencias (voice of the-
ater) $600, Yamaha NS10Ms $295, 
RSL 12" 3 says (same as JBL 4310) 
$250. W Gunn, 760-320-0728. 

Used Mod Monitors, McMartin & 
Belar. Many to choose from, tuned 
& calibrated on your frequency, full 
guaranteed. Goodrich Ent. 402-
493-1886. 

RECEIVERS di 

TRANSCEIVERS 

WANT TO SELL 

Nakamichi MR1 2-head cassette 
deck, $250. J Andrulonis, 910-494-
1230. 

r'."mfi-"7- Machine 
E Service 

Fast, expert repairs on all DAT 
recorder brands & models 
including ADAT and DA-88 
Warranty Service on Most Brands 

,Over 3000 Machs- Servicc.(11 

New/Refurbished DATs Available 
Compare Our Rates! 

Pro Digital Inc. 
DAT Recorder Service Specialists 

(61 0) -39'3-2400 

RECEIVERS - ALL TYPES 
WE BUILD RECEIVERS 

FM, FNI/SCA, WEATHER, RDS, PUBLIC SERVICE, 
MONITORS, FlilliSCA Ethnic, SPECIAL, CUSTOM 

WWW.DAYTONINDUSTRIALCOM 

Dayton Industrial Corp 
2237 Industrial Blvd, Sarasota, FL 34234 

TEL: 941-351-4454 FAX: 351-6081 

BEE 
Nortronics 1/2" 4 trk replacement 
head elements, erase-record-play for 
Ampex MR 70, $400. B Lindahl, 503-
644-9643. 

Otan MX 5050 BII-2 (4), great cond, 2 
speed, 2 trk, 2 chnl, 1/4" tape, $1100. 
D Watson, 508-752-0700. 

Panasonic AG-7500A editor, $1750; 
AG-7510 source, $750; NV-A500 con-
troller, $250, works perfectly w/raek 
ears & rails, manuals, original pacicing, 
system price $2400/all +shpg. S 
Lawrence 828-689-1510. 

Revox A700 (2) in gd cond w/some 
spare parts, rack mount, service man-
ual $550/both +shpg; (3) Revox A77 in 
gd cond, one in wood case, BO. D 
Ashbaucher, 419-865-5551. 

Studer A810 reel machine, needs 
some work, $1200. W Dougherty Jr, 
573-998-3117. 

Tascam 302 cassette recorders ( 11) 
in vgc, rack mount, package price 
$2200 +shpg. J Block, 512-472-8975. 

Fostex Foundation 2000 stand alone 
8 Irk digital audio workstation 
w/rernovable hard drive & digital 
mixer, $8500/80. J Schwelling, 603-
893-4554. 

MCI J11110A 1/4" half trk stereo, in 
roll-around, $250. J Wells, 713-464-
4653. 

Otan MKIII 8 trk, on stand w/auto 
locator, gd cond, $3000; Digidesign 
SES 8 w/882 I/O & Digidesign slave 
driver, (2) 2.4 gig scsi drives, great 
cond, $3000. C Kendall, 843-763-
6733. 

Otari MX 5050 BI-2 (4), great cond, 2 
speed, 2 trk, 2 channel, 1/4" tape, $1100. 
D Watson, 508-752-0700. 

Tascan 122 Mark I, recond, works per-
fectly, $500. J Hanti, 201-348-3328. 

Tascam BR-20 rack mountable 2 trk 2 
chnl 3 head 2 speed, 1/4" tape w/remote, 
never used, $1500 +shpg. B Sheldon, 
360-479-8491. 

HEADS 
call 

SEQUOIA 
ELECTRONICS 
14408) 363-1846 

FAX 14408 3834-0957 

Sony TCD-D7 Walkman DAT, $475, 
Brand New MCI 110O-2s $1600, MCI 24 
Irk $7, MCI, Scully 8 Irks $1500-
2500, New short MRL test tapes, $229 
for 2" $79 for 1/4" all formats avail, Otari 
MX5050 Mk III-8 $3k, Otani OB110 
remote, $300, OB116 locator, $550 (all 
for $ask), Tascam 85-16 w/locator, 
remote, dbx, $1800, MCI JH110B-8 trk 
in/locator $2900, Akai Adam new, digital 
12-Irk $3500 (was $2). W Gunn, 760-
320-0728. 

WANT TO BUY 

Ampex 354, 351-2 tape recorder elec-
tronics, working & gd cond. J Hart. 206-
282-0720. 

Ampex ATR100 taperecorders for 
parts. Circuit cards, heads, motors, 
machine parts, or electronic parts. Call 
818-907-5161. 

Ampex MM1200-16 and 1200-8, 
Tascam DA38, Ampex ATR100s, Ampex 
tube recorders & electronics. W Gunn, 
760-320-0728. 

CONSULTANTS 
EVANS 

A S SOCI A t t S 

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 
http:uwww.evansassoc.com Member AFCCE 

Í T Z. Sawyer Technical Consultants 
AM-FM-TV-LPTV 

• FCC Applications & Exhibits 

• Experimental Authorizations 

• AM Directional Antennas 

• High Power Antenna Arrays 

• Frequency Studies 

• Class Upgrades 

• STL Applications 

• Station Inspections 

Tr 1-301-913-9287 
(301) 913-5799 • 5272 River Rd, #460 • Bethesda. MD 20816} 

MUNN-REESE, INC. 
Broadcast Engineering 

Consultants 

AM - FM - TV 

Box 220,100 Airport Rd. 
Coldwater, MI 49036 

517-278-7339 or Fax 517-278-6973 

Wayne @ munn-reese.com 

GRAHAM BROCK, INC. 
BROADCAST TECHNICAL CONSULTANTS 

Full Service From Allocation to 
Operation AM/FM/TV/AUX Services; 

Field Work; Antenna and 
Facilities Design 

Over 35 years engineering 
and consulting experience 

912-638-8028 
202-393-5133 
vesvw.graharnbrock.com 

Market Analysis 
Engineering Software 
Ethnic/Demographic Data 
Custom Full-color Mapping 
Sales Marketing Packages 

NN w. d a taw orld. com info 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-FCC and European ( IEC) 

OWL ENGINEERING, INC. 
1-800-797-1338 Fax (612) 785-4631 

8899 Hastings St NE, Minneapolis, MN 55449 (612)785-4115 • si, 

PC - SOFTWARE 
AM FM TV Search Programs 
Signal Mapping-STL Paths 
RFHAZ-US Census PopCount 
FAA Tower-Draw Tower 

Doug Vernier 
Engineering Consultant 
1600 Picturesque Drive 

x 5poft 
V 

Cedar Falls IA 50613 

800-743-DOUG 

MULLANEY ENGINEERING, INC. 
Consulting Engineers 

-Design & Optimization of 
AM Directional Arrays 

-Analysis for New Allocation, 
Site Relocation. And Upgrades 

AM-FM TV LPTV 
Wireless Cable 

(MDS/MMDS/ITES/OFS) 
-Environmental Radiation Analysis 

-Field Wort 
-Expert Testimony 

9049 Shady Grove Court 
Gaithersburg. MD 20877 
Phone: ( 301) 921-0115 
Fax: (301) 590-9757 

email: mullengr@aol.com 

System One Communications 
Broadcast Constructors & Consultants 

Houston. Texas 

888-625-5649 

AM-FM Site Construction 
Specialists 
Complete Tower Service 

▪ Antenna & Transmission 
Line Diagnostics 
Custom Studio Designs & 
Furniture 

,Dr, • C,A1-v 
ELECTROACOUS11CS 
osma measurements 

Audisk Digital Audio Systems 
For Satellite, Live Assist, News MOHD 

CALL: Djital Solutions 
(740) 653-4798 

Lancaster, Ohio 

REMOTE di 
MICROWAVE 

WANT TO SELL 

Comrex 2-line 2XP encoder, $650. 
Tom, 1-800-860-9771. 

GTE Lenkury 78C3 microwave 
w/Msx 2 xmtr, 2 rcvr, u-pick up, BO. 
H Schnaur, 252-752-2264. 

WE RENT FOR LESS 
soil» 

fleas 

Mello 

RI DOM 

STI's 

RI Fin Amts 

Test Equipenet 

It we don't have k, we wIE get II2 
SCMS, INC. (800) 438-6040 
"You Know We Know Radio" 

Marti CR10 & RPT30, gd cond 
w/antenna, $1400/pkg. C Harper, 606-
484-9393. 

Moseley ICU-1 isocoupler, 940-960 
MHz, $395. C Bryson, 724-776-5204. 

WANT TO BUY 

Symetrix SX-203 telephone inter-
faces, any cond. B Learned, 425-
519-4500 x433. 

REPAIR SERVICES  

PIKE'S PEAK 
SATCOM 

P. Dart 384 
SA7300 (Dat32) 
SCPC Recievers 
Repair Specialist 

Low Rates 

Fast Reliable Service 

Buy, Sell, Trade 

Pike's Peak Satcom 
Tel 719-573-0094 
Fax 719-573-0095 

Grde (210) On Reader Service Card 

RENTAL EQUIPMENT 
COME« Vector, Hotline. ISDN codecs 
TELOS Zephyr, Zephyr Express, digital hybrids 
MUSICAM Prima 120 and 230 

Sliver Lake A u dio . Remote Audio Packages 
516 763-1776 • Mixers 

fax 516 763-1750 • Microphones 
interne: silverlakeaudio.com 

Moseley PCL-606 TX & AX STL sys-
tem, recently overhauled by Moseley, 
on-air 944.500 MHz, avail 10/99, 
$2900. M Pappas. 303-988-0976. 

WE RENT 

TELOS ZEPHYR 
S "Prima" Codes 

COMREX stein 

3 Irne extender 

610-642-0978 

Symetrix T1101 telephone hybrid in 
fine working cond w/instruction manu-
al $150 D Ashbaucher, 419-865-
5551. 

Moseley MRC1600, working when 
removed from service, $ 100. 
Kendall, 843-763-6733. 

SATELLITE 
EQUIPMENT 

WANT TO SELL 

15 kHz DAT card for Dart 384 rcvr, 
BO. C Bryson, 724-776-5204. 

Zephyrus 300 Series, 2 rcvrs, in 
use, avail 10/99, call for info. D 
Ashbaucher, 419-865-5551. 

Zephyrus 304, $150/80; Wegene 
1806-24 (2). $ 150 ea; Symetrix 528 
voice processor, $275. J Andrulonis, 
910-494-1230. 

Zephyrus 700 Series sat rcvr, 
$300: Rohn sat dish, roof mount. 
$300. C Harper, 606-484-9393. 

DIS UlO 
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 Farada). Ave., Suite A 
Carlsbad, California 92008 

(760)438-4420 Fax: (760) 438-4759 
e-mail: link Vi.ureom.eorn ‘% eh: vs Ss ‘. , LIrC0111 con; 

...country, top 40, news, 
urban, talk, jazz, the classics, 
mixed bag... 

RADIO! The beat goes on! 

CROUSE-KIMZEY 
OF ANNAPOLIS 
tops in broadcast equipment 

1-800-955-6800 
ask for Kathleen 

kkannapolis@worldnet.att.net 
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Houston Tracker V rcvr for parts, has 
General Instruments module. $25. P 
Russell. 207-725-3066. 

Universal 1000XE tuneable scçc ton in 
excel cond, $750; Universal 100 tune-
able scpc rori in gd cond, $200; (3) LNA, 
(1) LNB units, working when removed 
from senrice, BO. C Kendall, 843-763-
6733. 

WANT TO BUY 

Sedat card for the Fairchild 384 sat rcvr 
for the ABC networics. 402-371-0780. 

STATIONS  

WANT TO SELL 

Subcarrier avail, 67 kHz on 95.3 in 
Boston. E hese, 617-495-9472. 

FULL TIME 
1000W AM 

In Anniston. Alabama on 3 acre 
lot joining the city limits with 

equil  nt. St   
inquiries only. No owner finane 
Mg available.. Call 256-237-to la 
for details. if no answer. lease 
message for return all. 

WANT TO BUY 

CHEAP SICK FULLTIME AM WANT-
ED. Nondirectional. Seller financing, little, 
no down. Wrecktech@yahoo.opm, 912-
741-7695. 

TAPES/CARTS/ 
REELS/CD'S 

WANT TO SELL 

Approx 436 10" reels of 1950's, 60's & 
early 70's NC music, BO. R Plessinger, 
850-670-8450. 

Various length carts, $0.60 ea J Latino, 
315-891-3110. 

BROADCAST CARTRIDGE 

REBUILDING 

10-1 00 seconds 

Scotch/1TC 

AA-4 

AA-3 

A2 

$2.75 

$2.1 0 

$2.10 

$1.85 

CARTRIDGE EXPRESS 
11510 N.E. 128TH STREET, #4 
KIRKLAND, WA 98034 

(425) 814-2672 

TAX DEDUCTIBLE 

Xmtr/exciter 500-1500 W, antenna, 
tower & studio equip, etc, needed for new 
non-comm station in NE Texas, dona-
tions accepted & we'll pay shpg. Leo, 
903-577-3500. 

TEST EQUIPMENT 

WANT TO SELL 

Corp of America 590 amp, Type A-1, 
sensitive flutter meter; GC Elect 36-616 
CRT tester & rejuvenator, full color or 
B/W & instruction booklet & case; 
Rutherford Electr B7B Mod 2 pulse gen; 
Allen Dumont Labs made for WE Type 
2577, KS-15586 oscilloscope. W 
Dougherty Jr, 573-998-3117. 

Delta TCA40 w/pick up coil TCT 
1H.V.-.5 to 2 MHz 40A, perfect 
cond, original fitted foam carton, 
$950. G Garis, 661-832-3100. 

BK Precision dyna Jet 707 tube 
tester, vgc, $225/80. A Wodel, 712-
362-7939. 

Potomac FIM 71 field strength 
meter, gd conde, $4750; Potomac 
FIM 41 field strength meter, gd 
cond, $2750; BK Precision 1535 
oscilloscope, gd cond, $200. P 
Bridges, 501-316-1614. 

Potomac Instruments FL-31 filter, 
5-1.7 MHz, excel cond, $2000; 
Delta Electronics 01B-3 impedance 
bridge, excel cond, $5995. J 
Nashmy, 201-387-7700. 

Racal Dana 9303 power meter, 0-2 
GHz, new in original box. N Macrae, 
702-386-2844. 

TRANSMITTERS 

WANT TO SELL 

Nautel Ampfet ND1, 3 yrs old, 1 
kW AM in perfect cond, tuned to 
1570 kHz, will pay 1/2 shpg, 
$10,000. R Miller, 808-572-5534. 

Wilkensen FM-7500E on air at 89.3 
MHz, avail 2/2000, has spare PA-
IPA tubes, blower, pwr supply parts, 
$9000. M Pappas, 303-988-0976. 

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@fiasti.net 

Continental 314-R 1 kW, gd cond. 
needs minor repair, 11 yrs old. 
w/manuals, $4500. R Thompson, 
606-785-3129. 

CSI T2OF 20kW FM transmitter 
with Bext exciter. Recently off air. 
Priced right!; 10-Bay ERI high 
power rototiller 102.5-mHz, gd 
cond; 4-Bay ERI medium power 
rototiller 107.9-mHz, only 3 yrs old; 
3-Bay ERI medium power rototiller 
96.7-mHz, new in box; Orban 
8100A1 FM Optimod. Call Chris at 
816-628-5959. 

OFF THE AIR? 
Emergency Back-up Rentals 

FM Exciters - STIS - 
FM Pwr Amps - Antennas - 
Studio & Test Equipment 

SCR% Inc (800) 438-6040 
"You Know We Know Radio" 

Harris FM-25-K xmtr. Mike, 800-
588-7411. 

WANT TO BUY 

McMartin AM/FM xmtr, any model, 
exciter or stereo modules. Goodrich 
Ent., 11435 Manderson, Omaha NE 
68164. 402-493-1886. 

TRA,NSCOM 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 

2.0 KW FM 1996 BE FM 2C Solid State 

2.5 KW FM 1974 Harris FM 2.5H3 
2.5 KW FM 1984 Continental 814R1 1 KW AM 1979 Harris MW1A 
2.5 KW FM 1976 Collins 8310 1 KW AM 1993 Continental 314T 
3 KW FM 1975 CSI FM3000E Solid State 

3.5 KW FM 1980 Harris FM 3.5K 
5 KW AM 1 982 Harris MW5A 

5 KW FM 1983 Harris FM 5K1 
5 KW FM 1967 Collins 830E 10 KW AM 1982 Harris MW10A 

10 KW FM 1967 Collins 830F1 10 KW AM 1 978 Harris BC1OH 
io KW FM 1962 RCA BTF 10D 50 KW AM 1978 Continental 31 7C-1 
20 KW FM 1979 Collins 831G2 50 KW AM 1 982 Harris MW-50B 
20 KW FM 1980 Harris FM2OK 

25 KW FM 1981 Harris FM 25K 

25 KW FM 1974 CCA 25,0000 

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 

TUBES 

WANT TO SELL 

cAN1`‘' 
ISO 9001 Certified 

The Choice of Successful 
Broadcasters Since 1934 

NEW POWER TUBES 

Triodes 
Tetrodes 
Pentodes 

NEW SOCKETS & 
REPLACEMENT PARTS 

Worldwide Availability 

Made in U.S.A. 

CALL 800-414-8823 
Intl (650) 592-1221 
Fax (650) 592-9988 

Visit our Web Site at 
www.eimac.com 

= = = 

MW1110•111 
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SERVICES 

SIMPLE CONNECTION 
Prewired Racks & Console Harnesses 

Connect to the Turnkey Distributor... 

BROADCAST   
 RICHMOND 

E-mail broadcast@infocom.com 
Tel 765-966-6468 Fax 765-966-5505 

www.broadcast-richmond.com 

FM FREQUENCY 
SEARCHES-$.250 

Applications, Ammendments. 
Upgrades 

Call \like Celenta 
516-928-6506 

or n rite: 
41 Kathleen Crescent, 
Coram NY 11727 

Circle (220) On Reader Service Card 

ECONCO 

Quality 
Rebuilt Tubes 
Approximately 1/2 the 

Cost of New 

Call for Our Price List 

800-532-6626 

530-662-7553 

FAX 530-666-7760 

Circle (260) On Reader Service Card 

(2) 4CX250B, (6) 828, (2) 810, (2) 
813, (2) 807, all new in boxes, BO. 
C Bryson, 724-776-5204. 

I) %rid C Electronics Co. 

Nan/ TUBES 
We have the alternatwes 
for all your needs, at the 
lowest prices, direct frorr 

OUR STOCK(P 
EIMAC, SVETLANA, PRO-TEK 

EEV and many others. 
(352) 688-2374 

PH: [BOO) 881- 2374 
FAX: (352) 683- 9595 

a mong 

Svetlana 

e SE HABLA ESPAÑOL I@ 
WE EXPORT 

VISA/ MASTERCARD ACCEPTED 

The World's Best 

Power Tubes 

Sold By The 

World's Best 

Distributors 

AMPEREX, EIMAC, SVETLANA 
3CX400A7/8877, 3CX3000A7, 3-
500ZG, 4CX250B, 4-400, 
4CX400A, 807, 833C, ETC. 
Westgate 800-213-4563. 

FOR THE BEST PRICE 
8.24 Hr service on transmitting tubes 8 
sockets/ports, new 8 rebuilt call 
Goodrich Ent. at 402-493-1886 day 
or ni ht, FAX 402-493-6821. 

TUBES, Eimac, Svetlana, 
800-430-6683, 
ams@hard-to-find.net 
Fax: 905-844-6263 
www.hard-to-find.net 

TURNTABLES 

WANT TO SELL 

Technics SP-10 MKII TT 
w/SH10B3 base, cover, remote con-
trol, SME tonearm & MKII pwr sup-
ply, works gd, $150 +shpg. W 
Dougherty Jr, 573-998-3117. 

Acoustic Research AR-XA TT, 
$105; Rek-O-Kut Rondine 3 speed 
7, as is, $50; Connoisseur Type B 
3 speed, hysteresis motor, $45; 
Rek-O-Kut Rondine Deluxe, 3 
speed 7, $65. J Hartt, 206-282-
0720. 

Rek-O-Kut LP-743 w/tone arm, no 
base, $250. C Kendall, 843-763-
6733. 

WANT TO BUY 

SME 3012-R tonearm. J Hartt, 206-
282-0720. 

SME 3012-R 16" arm. J Hartt, 206-
282-0720. 

rri. • 

Space 
is 

Available! 

Call Simone 

1-800-336-30415; 

Ext., 154 

RF POWER 
The Best of Two Worlds! 

Broadcast & Communications 

Immediate Shipment from Stock! i er e  

Tubes • Transistors • RF Fets 

HV Rectifiers & Bridges 

Tel: 760-744-0700 800-737-2787 • Fax: 760-744-1943 
E-mail: rfp@rfparts.com • Web: www.rfparts.com 

435 So. Pacific Street. San Marcos, CA 92069 

Svetlana 

RE PARTS' 
COMPANY 
FROM MILLIWATTS TO KILOWATT" 

Se Habla 
Español 

We Export 

RELIAgi 
.(/›. 

Circle (240) On Reader Service Card 

"é") 

Svetlana 
ELECTRON DEVICES 

HQ: 8200 S. Memorial Parkway Huntsville, AL 35801 Phone: 256-882-1344 Fax: 256-880-8077 
Mktg & Eng.: 3000 Alpine Road Ponola Valley, CA 94028 Phone: 650-233-0429 Fax: 650-233-0439  

Circle (250) On Reader Service Card 
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EMPLOYMENT 
HELP WANTED 

S'eC77 S7742,105 
is looking for computer specialists with great 
people skills. Team up with the #1 manufacturer 
of digital music systems! Must be willing 6) 
relocate to Dallas, TX. Experience must include: 
• Knowledge of overall broadcast operations 
• Hardware/software troubleshooting 
• Network installations (Windows/95/NT, 
Novell, Linux, Lantastic). 

Send restitue to: Brian A. Chase, GM, 13375 
Stemmons Fwy, Ste 400, Dallas TX 75234. Fax: 
972-620-2707, E-mail: brian@scottstudios.com. 

WASHINGTON, DC media and 
communications financial con-
sulting firm seeks individual with 
2+ years of broadcast or telecom-
munications engineering experi-
ence to assist in the valuation of 
communications and broadcast 
facility technical assets, perform 
appraisal fieldwork, and conduct 
engineering related research. 
Strong writing, proofreading skills 
and college degree required. Send 
resume and cover letter to BP-PA, 
1920 N Street, NW, Suite 350, 
Washington DC 20036, fax to (202) 
775-0175, or e-mail to BP@bond-
pecaro.com. EDE. 

CHIEF ENGINEER 
POSITION OPEN 

WAFX, WNOR & WJOI in 
Norfolkç Virginia seeks CE. Please 
send information about yourself & 
your mix of RF/AF/IS skills for 
consideration to: Greg Urbiel, DOE, 
Saga Comm, Inc, 73 Kercheval Ave 
4201, Grosse Pointe Farms MI 
48236. 

This space is 
availabel! 

Advertise today... 
call Simone @ 
703.998.7600 

Ext. 154 

GOODSTAR 
BROADCASTING 

OF KANSAS 
HAS AN OPENING FOR CORPORATE 

TECHNICAL DIRECTOR. Applicants 

should have a minimum of ten years 
experience & he knowledgeable in the 
repair. maintenance 

installation of transmitters, studio equip-
ment. microwave systems & broadcast 

computer technology. Salary commen-
surate with experience plus automobile 

& expenses. Travel is required. 
Qualified applicants should send resume 

to: President & CEO, Goodstar 

Broadcasting, 1660 N Tyler, Wichita 
KS 67212. Goodstar is an equal oppor-

tunity employer. 

REGIONAL 
SALES 

MANAGER 
POSITION 
OPEN 

Leading National and International 
broadcast trade magazine publisher 
seeks Sales Manager for New York, New 
Jersey, New England territory. Work 
from your home office. Minimum 5 
years sales experience. Strong selling 
skills, aggressive self starter, excellent 
written/verbal skills. 
Qualified candidates should have 
exceptional presentation and negotiat-
ing skills and ability to maintain existing 
account base while aggressively building 
new accounts. Travel required. 
Competitive salary commission plan. 
401(k). 
Fax resume, letter describing strengths 
and salary requirements in confidence 
to: 

Associate Publisher 
732-591-1170 

in UN vnu 

KA PLOY 1M 1".-bN 

AO ON OULR' 

   SITE 

FD {R TWO 

Wer:KS Ft_11,q 

ONLY coo 
P ri•-. 111- VA/ COF-111 7JÎ 

Call Simone at 

1-S00-336-3045 ext. 154 

or email at: 

smullins@imaspub.com 

POSITIONS WANTED 

Calif PD morning drive seeks 
snow! A/C, oldies, country, no lin-
ers, no wimps. Mike, 707-421-1502. 

CE position wanted: exper w/com-
puters, xmtrs, automations, DCS, 
UDS, digital studios, 22 yrs exper. R 
King, 541-269-9109. 

Hard working. friendly CE seeks 
employment. FT/PT/Contract work, 
NE. Looking for 
Radio/TV/AM/Cable or similar. 
FCC/CET licensed. Avail immed. M 
Rakoff, 718-969-5224. 

Hardworking, friendly broadcast 
school grad, dependable & avail, 
will relocate, Urban & multicultural 
interest, but will work any 
format/shift, seeking FT/PT, voice-
work. Chaka, 405-329-8897. 

Have training á exper that I would 
like to put to work for you. 
Production, promotions, sales, 
advertising. Graduate of 
Broadcasting School. Jeff, 405-340-
4778. 

Young, hot talent works cheap, 
sounds cheap too. Better choice: 
Veteran news anchor, production & 
air talent. Affordable pipes. Alex, 
513-777-8423. 

Career-minded, trained, & exper 
new radio personality wants you! 
Hard-working, goal setting, willing 
to relocate. Erik, 405-386-3512. 

Radio Pro, PD/MD exper, digital 
prod, real radio, no liners, no 
wimps. Mike,. 

Recent broadcasting school 
rookie-grad with on-air/play-by-
play exper. Sports nut excited about 
starting a career in broadcasting. 
Will relocate. Scott, 817-469-1499. 

Seeking daypart. 9 year vet relo-
cating to work for you. Andy, 330-
633-5323. 

41.FT.P., Kt, TI.,OM 
P RTIST-T RS • • ••• 1.•• • OOOOOOO .1•Le, • 
'184 broadcasting 

professionals! RADK) WORLD's Product 
Showcase provides a perfect medium for test 

marketing your procluchs and services. 
Ifs an efficient, effective and 
affordable advertising option! 

For more information, including rates and 
deadlines, contact your sales representative or 

Simone Mullins at 

fax: .7Q3.671-7409 
tel: 703:998-7600 ext. e4-

5827 Columbia Pike, 3rd Floor • Falls Church, VA 22041 
PHONE: 703-998-7600 • FAX: 703-998-2966 

Call Simone Mullins, Classified Ad Manager, 
to reserve space in the next issue. 

Use your credit card to pay, we now accept VISA and MASTERCARD. 

Select from these categories for best ad positioning: 

Acoustics 
Amplifiers 
Antennas & Towers 
& Cables 

Audio Production (Other) 
Automation 
Business Opportunities 
Cart Machines 
CD Players 
Computers 
Consoles 
Disco-Pro Sound Equip. 

Financial/Leasing Srvs. 
Furniture 
Limiters 
Microphones 
Miscellaneous 
Monitors 
Receivers 
& Transceivers 

Recorders/Services 
Remote & Microwave 
Equip. 

Repair Services 

Classified Advertising Rates 

Effective January 1, 1999 

1 x 3x 6x 

Satellite Equipment 
Software/Databases 
Stations 
Stereo Generators 
Tapes, Carts & Reels/CDs 
Tax Deductable 
Equipment 

Test Equipment 
Transmitter/Exciters 
Tubes 
Turntables 
Employment 

13x 
1-9 col inch (per inch) 
1 0-19 col inch (per inch) 
Distributor Directory 
Professional Card 
Classified Line Ad 
Blind Box Ad 

Station/Studio Services 

$79 
$74 
$121 

$84 

77 75 
72 70 
118 115 
82 80 

$2.00 per word 
$15 additional 
$1 75 

72 
67 
110 
76 

To compute ad costs: Multiply the number of ad inches (columns x inches) by the 
desired rate schedule for your per unit cost. Example: a 3" ad at the lx rate is $237, 
at the 3x rate $231, at the 6x rate $225, at the 13x rate $216, etc. 
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ACTION-GRAM 
EQUIPMENT LISTINGS 

Radio World's Broadcast Equipment Exchange provides a FREE listing service for radio stations and recording studios only. All other end users will be 
charged This FREE service does not apply to Employment Help Wanted ads or Stations For Sale ads. These are published on a paid basis only. Send your 

listings to u5 by filling out the form below Please be aware that it takes one month for listings to appear The listings run for two consecutive issues 
and must be resubmitted in order to run agian Thank you 

Please print and include all information: 

Contact Name   

Title  

Company/Station 

Address   

City/State   

Zip Code  

Telephone   

Brokers, dealers, manufacturers and other orga-
nizations who are not legitimate end users can 
participate in the Broadcast Equipment Exchange 
on a paid basis. Line ad listings & display adver-
tising are available on a per word or per inch 
basis. 

Are you currently a subscriber to Radio World?. 
J Yes _1 No 

Signature   Date   
Please check only one entry for each category: 
I. Type of Firm 

D. Combination AM/FM station: , F. Recording Studio 

1: A. Commercial AM station 

M. Ind. Engineer 

B. Commercial FM station 

C. Educational FM station 

E. NetworkOroup owner 

ii L. Consultant 11 J.Other 

. N.Delivery Service ( Internet/Cable/Satellite) 

II. Job Function 

- A Ownership 

B. General management 

C. Engineering 

J. Promotion 

K. SyndicatorsSeivice Providers 

G. Audio for Vicleo'TV Station 

H. Consultant ind engineer 

I.Mfg. distributor or dealer 

G. Sales 

- E. News operations 

. F. Other (specify) 

K. Production Mgt or Staff 

H Programming production _ 

WTS J WTB J Category. 
Make:   
Brief Description:   

Price: 

Model: 

WTS J WTB J Category: 
Make:   
Brief Description:   

Price: 

Model: 

WTS J WTB _I Category:   
Make:   Model: 
Brief Description:   

Price: 

'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! 

Rup 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 READER SERVICE 

29  Aphex 

41   Aphex  

6   Armstrong Transmitters  

32, 33 . . Arrakis   sales@arrakis-systems.com  

8 ATI www.atiguys.com  

5  Audio Broadcast Group www.abg.com   
31 

50   

2 

22 

20 

45 

22   Broadcast Devices, Inc.   

42   Broadcast Electronics 

28   Broadcast Richmond 

40   Broadcast Software Intl ( BSI) 

22 

15 

4   

36 

27 

22 

7   

23 

6   

25 

59 

19 

13 

48 

22 

44 

59 

47 

21 

34 

44 

46 

22 

46 

57 

44 

1   

39 

30 

44 

46 

3   

14 

22 

49 

55 

24 

54 

44 

10 

11 

44 

58 

16 

35 

44 

53 

54 

17 

54 

18 

59 

54 

46 

43 

26 

54 

38 

54 

46 

59 

51 

9   

37 

59 

54 

63 

64 

 www.aphex.com  

www.aphex.com  

www.armstrongtx.com 

22 

132 

51 

52 

81 

41 

42 

222 

11 

40 

211 

162 

  Audio Precision   www.audioprecision.com   

Audio Science  www.audioscience.com 

  Auditronics/VVheatstone   sales@wheatstone.com   

Autogram Corporation  www.autogramcorp.com 

Belar  www.belar.com  

Bext www.bext.com   

www.broadcast-devices.com  50 

www.bdcast.com   142 

  www.broadcast-richmond.com   

www.bsiusa.com   
 Broadcast Tools  www.broadcasttools.com   

 www.bswusa.com 

www.burk.com  

 www.buysellbid.com  

www.crlsystems.com   

 www.circuitwerkes.com   

 www.comrex.com  

 www.comrex.com  

 www.conex-eletro.com  

 www.contelec.com  

www.eimac.com  

www.crownbroadcast.com 

www.nogrunge.com   

www.nogrunge.com   

 www.davicom.com  

 www.econco.com  

www.econco.com  

www.eriinc.com   

 www.energy-onix.com   

 www.ese-web.com  

Not Available   

www.radio-mall.com 

 www.gorman-redlich.com  

www.gracebroadcast.com  

 www.halls.com  200 

www.h-b-s.com   130 

 www.harris.com/communications   1 

www.harris.com/communications   112 

www.harris.com/communications   32 

www. hen ryeng.com  90 

  www. ibnradio.com   157 

  www.inovon.com  21 

  www.inovon.com   141 

jsquared@cdsnetnet  60 

 www.mackie.com  212 

www. modsci .com  252 

 www.musicamusa.com  241 

  www.nicomusa.com   188 

  www.tjantenna.com   100 

 www.orban.com   111 

  www.orban.com   121 

 www.hotrodradiousa.com   110 

NOT AVAILABLE   210 

  www.primeimageinc.com   161 

www.prophetsys.com  72 

 NOT AVAILABLE   140 

 www.qei-broadcast.com  242 

www.rdlnet.com   180 

 www.radiosystems.com   171 

  www.rdasystems.com  160 

www.registerdata.com   181 

  www.rfparts.com   240 

sales@riverc.com   170 

www.radioinfo.com  101 

www.satsyst.com   152 

 www.scottstudios.com   261 

 www.shively.com   150 

www.sasaudio.com   102 

www.svpa.com  190 

  www.sinesystems.com  182 

www.svetlana.com  250 

www.syntrillium.com 232 

 www.telos-systems.com  91 

  radio@terion.com  92 

  transcom@trcorp.com   220 

  www.videoquip.com   189 

  sales@wheatstone.com 3 

 sales@wheatstone.com  13 

BSW 

Burk Technology  

Buysellbid.com Inc  

Circuit Research Labs (CAL) . 

Circuit Werkes 

Comrex 

Comrex 

Conex Electro-Systems 

Continental Electronics 

CPI/Eimac   

Crown Broadcast   

Cutting Edge   

Cutting Edge   

Davicom Technologies 

Econco 

Econco 

Electronic Research Inc. ( ERI) 

Energy-Onix 

ESE 

Excalibur Electronics   

Ghostwriters  

Gorman-Redlich Mfg. Co 

Grace Broadcasting Service. . 

Hall Electronics 

Halland Broadcast Services . 

Harris 

Harris/ENCO   

Harris/PR&E  

Henry Engineering 

IBN Radio 

Inovonics 

Inovonics 

J Squared Technical Service. . 

Mackie Design 

Modulation Sciences 

Musicam USA 

NICOM 

Nott Ltd 

Orban 

Orban 

Pacer Productions 

Pike's Peak Satcom 

Prime Image 

Prophet Systems Innovations . 

PTEK 

()E1 

Radio Design Labs 

Radio Systems 

RDA Systems 

Register Data Systems 

RF Parts 

River Communications 

RR Productions   

Satellite Systems   

Scott Studios 

Shively Labs 

Sierra Automated Systems 

Silicon Valley Power  

Sine Systems 

Svetlana Electron Devices 

Syntrillium Software   

Telos Systems 

Tenon Inc. 

Transcom Corp 

Videoquip Research 

Wheatstone 

Wheatstone 

122 

70 

151 

31 

82 

2 

30 

71 

231 

61 

251 

230 

191 

131 

202 

10 

80 

260 

192 

221 

14 

120 

168 

20 
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SESAC counterattack 

Dear RW, 
Keith Riggs of KTBR-FM wrote in 

Readers Forum (RW, Sept. 15) that he 
could not get SESAC to send him a list of 
artists that they represent. If Keith would 
go to their site at www.sesac.com he 
would find a search available by song 
title, writer or publisher. 
SESAC shouldn't have to provide us 

each individually with what they already 
provide as a group. That would only 
increase their costs, and hence, our licenses. 

Ed St. James 
CEO 

Thebroadcastweb.com Network Inc. 
Bar Harbor, Maine 

Interference 

Dear RW, 
Regarding the interference comments 

by Mr. Tywlak of Fujitsu Ten Corp. in the 
Sept. 29 Readers Forum, I couldn't help 
but note that the second- and third-adja-
cent spacing distances which concerned 
him — 67 km/41 miles between an 
LPFM and a Class B station — are virtu-
ally identical to those that currently apply 
to a Class A station relative to a second-
or third-adjacent Class B which must be 
spaced 69 km (43 miles) minimum per 
current FCC rules. 

While I am not questioning Mr. 
Tywlak's numbers, I think that it is worth 
noting that the interference from a Class 
A station meeting the FCC's minimum 
spacing rules would almost certainly be 
greater than that of a minimally spaced 
LPFM per the March 17 issue of RW 
("FCC Faces LPFM Interference 
Concerns"). So why would the interfer-
ence concerns only be raised regarding 
the LPFM service? 

Tom Desmond 
Plano, Texas 

LPFM and community service 

Dear RW, 
As a 40-year broadcaster who owned 

stations in large, medium, and small 
markets, I always thought the FCC 
required broadcasters to serve in the 
public interest. Certainly the conglomer-
ates are not doing that. If they were, you 
would not hear the repetition of non-
local programming heard in major and 
medium markets. 
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Alan Peterson 
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Christine Joaquim ext. 138 
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In my years of broadcasting, I traveled 
to over 70 countries around the world and 
saw many variations of broadcasting 
including low-power radio and television, 
most owned by governments. 

Low-power FM and AM has a place in 
America. The FCC should not let the big 
money influence or control the airways. 
A little mom-and-pop operation is the 
backbone of America, let it be the stabi-
lizing force for community service. 

Guy S. Erway, 
Retired President 

Erway Broadcasting Corp. 
Stuart, Fla. 

Cipriano comments 

I was honored to see my picture 
"punctuate" the name of your publication 
on the cover (RW, Aug. 18). 
A while back, I was lucky enough to be 

included in a story written by Al Peterson 
about voiceovers. Back then my mouth 
was pictured on the cover. This time, my 
headshot. If this tradition continues, I'm 
concerned, a full-body shot may ruin my 
career. Please proceed with caution. 

Many thanks to Ken R. for writing the 
story, he's a great guy and I appreciate 
kind words. Continued success with RW. 
I look forward to each and every issue. 

Joe Cipriano 
Voice-Over Talent 

Pacific Palisades, Calif. 

CBL remembered 

Dear RW, 
I enjoyed the piece by Scott Fybush 

"The Final Minutes of CBL on 740" in the 
Aug. 4 RW. I was at our summer home 
near White Pigeon, Mich., on the night of 
June 19, when I noticed the endless loop 
playing. Though somewhat expected, that 
was a sad moment for me, because I grew 
up listening to CBL. Those CBC broad-
casts over 740 fostered a love for Canada, 
by bringing not only the news and weath-
er, but also the art of Canadian authors and 
composers into our home. 

More recently, Marjorie Doyle's fine 
program "That Time of The Night" was a 
great favorite of mine. And, now that 
WGN(AM) has abandoned its once-a-
week classical program, and CBL has gone 
off the air, classical music and civilized 
radio have all but vanished from the AM 
airwaves in the Chicago area where I live. 
I think it is a great pity that the CBC 

Hats Off 

to Hall 

Winners 

The Radio Hall of Fame grows by six names 
this month. 
The Hall, administered by The Museum of 

Broadcast Communications, will induct its 1999 
winners in a ceremony Nov. 20 at the Chicago 
Cultural Center, where the Hall resides. 
Westwood One personality Bruce Williams has 

experience in just about everything — and opinions 
to match. His direct style of interaction with listen-

ers helped define what we expect of the modem national radio talk host. 
Rick Dees may be the most qualified to claim the sobriquet of heir apparent 

to Dick Clark — a hit morning man for almost two decades, a winner of The 
People's Choice Award, host of a weekly top-40 show, familiar to listeners in 
titis country and abroad. 

Jim Dunbar is morning co-anchor at KGO(AM) in San Francisco, a respected 
program director, personality and news man. We profile him in-depth on page 40. 

L.A. "Boss Jock" Robert W. Morgan, who died last year, typifies what many 
radio junkies would like to be — the funny, personable morning guy who dom-
inates the dial in a huge city. 

Kate Smith is remembered by younger listeners mostly for her belting rendi-
tions of "God Bless America," but she debuted in radio in the 1930s and was so 
known in her day that Time magazine called her "The First Lady of Radio." 
Gale Gordon was a radio star, most notably in "Our Miss Brooks." long before 
his appearances on TV. Smith died in 1980, Gordon in 1995. 

This year's class has a strong West Coast bent, with Dees and Morgan mak-
ing their biggest marks in Los Angeles, and Dunbar in San Francisco. Gordon's 
first radio appearance was in L.A. 
Among the inductees, Gordon and Smith are the ties to radio's "Golden 

Age," a reminder of how deep our roots are. But the presence of talents like 
Williams, Dees and Dunbar prove that ours can still be a vibrant medium, that 
listeners respond to strong personalities, and that some of the best radio has to 
offer is heard on the air today. 

The stated mission of the Radio Hall of Fame is to showcase contemporary 
talent from today's diverse programming formats, as well as the pioneers who 
shaped the medium during its infancy. 
The Hall has met its goal. The inductees are worthy. 

abandoned 740 in favor of FM. Needless 
to say, we can't hear the FM signal down 
here. The signal on 740 was good most of 
the time, and often CBM (940) could be 
heard from Montreal (now also silent, 
unfortunately). Although closer. CBE 
(Windsor) comes in poorly due to the 
cluttered channel it is on ( 1550). 

However, there is some hope! 
Programming from CBC Radio One is 
available on satellite, and I live within 
the Ku-band footprint, so perhaps that 
is a possibility. Also, quite by accident, 
I recently discovered the CBC 
Northern Quebec service on 9625 kHz 
in the 31 meter band. This station 
transmits from Sackville, N.B., appar-
ently with 100 kW of power. With a 
proper antenna, reception is fairly 
good both day and night; though obvi-
ously more variable than AM. 
Surprisingly, I could find no mention 
of its schedule or frequency on the 
CBC Radio domestic or international 
Web sites. If you enjoy CBC Radio 
One, you might give it a try. 
I can also hear CBW (Winnipeg) on 990 

sometimes, although a strong local on 1,000 
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kHz makes reception difficult in our area. 
It was nice to see the picture of all the 

CBL engineers. I had no idea that was 
Phil Savage making the final announce-
ment. While I waited for it to come, I 
gave all the radios I had on hand a chance 
to hear CBL one last time. From our 1939 
Grigsby-Grunow console, to my small 
Sony SW-10, the 740 signal boomed in as 
Phil signed CBL into history. 

Edgar C. Reihl 
Professional Engineer 

Northbrook, Ill. 
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Sow How About a Convertible  Radio Con5ole? 

Everyone Warit5 to Own a Convertible! 

Our New WHEATSTONE A-5000 gives you he best of both worlds. Order it from the factory 
low 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 

:op-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 stAio connections simply replLg. And 

while we're at it, no re-training your staff either. A pain-

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 or new 

A-5000—you'll like wiat's under the hood! SWheat_r_one Corporation 

600 Industrial Drive, New Bern, North Carolina 28562 ( tel 252-638-7000/fax 252-637-1285/ernail: salesewheatstone.corn) 

Circle (3) On Reader Service Card 



SPEED 
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AND A WORD TO THEIR CUSTOMERS  
WE KNOW loyalty is a good 

thing, but the broadcast in-
dustry has changed drama-

tically in recent years, with 
some winners and some losers. 

If you haven't looked at Wheatstone lately, it's time 
you checked out our new product line. Wheatstone 
has grown with the industry; in the last 3 years alone 
we've developed 5 digital and 9 analog consoles, plus 
a digital AES router that can integrate smoothly with 
our consoles and your automation system. We've con-
structed a brand new high-tech manufacturing facility 

in New Bern, North Carolina, taking full advantage of 
the latest robotics and laser fabricating machinery. 

All this self-funded-25 years of continual growth, 
profitable every single year; a responsibly managed 
company with a long term view. 

Isn't it time to re-assess your suppliers? 

SO...While our competition has been busy cashing 
in their chips, Wheatstone's been getting bigger and 
better, developing the products you need today, and 
the support you can count on tomorrow. 

CALL VVHEATSTONE DIRECT. 

600 Industrial Drive, New Bern, North Carolina 28562 
tel 252-638-7000/fax 252-637-1285/email: sales g wheatstone.com 
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