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The)0Best
Digital -Audio

Delivery Systeml
Just Got Better

MoreiPovierful, Las Cost!
Make theE Z Sefton 1 I.

Library & Playlist Modification Module

EZ-LIB
Great For PD's, MD's, Traffic

Multiple Cart Walls Module

EZ-ARRAY

Tracker 2:::100 Module

EZ-TRKR
The Easiest & Most Powerful Voce Tracker Availa e

Reco ding & AutoRecording Machine Module

Unlimited Instant Access Customize Each User
EZ-REC

Up to 4 Availab e Per Workstation

Automated or Live Assist Player Module Graphic Waveform Cut & Faste Aembly Editor Mc cule
EZ-PLAY

Up to 4 Available Per Workstation Fast Non-Destructiv ?, Editor
EZ-EDIT

MasterLog Live Assist Player Module

EZ-MLOG
Second Generation Interface for Advanced Users

Quad Player Module

EZ-OPLAY
Multi -Deck Cart Player

Enhanced Quad Player Module

EZ-4PLAY
Multi -Deck Player With Scheduling

Script DIE play Module

EZ-SCRIPT
Prcmpting Display With Enbedded Audio

W Capture & Editing

NewsDAD32
System

L'ompt.

0416. Embedded DAD Ainlication

innel Editor
STRATA

The DADPRO32 Digital Audio

Delivery System already
has a widely established
and enviable reputation
as the most versatile
and reliable
system on the
market. Now
configuring
a DAD System

is as easy as picking your
favoite tunes. New EZ

Modules permit se ection
of only the features and
Alp/ functibnalit/

requi-ed far
cptimization of an/
Workstation, tipicall/

at a significart
cost savings.

LAN or WAN - LIVE ASSIST or AUTOMATED
MAJOF or SMALL MARKET

DAD,,,32 DELIVERS WHAT OTHERS ONLY PROMISE
Applicable Play end Record DSP boa-ds will need

to be added dapending on module selected.
The full DAD.,.,32 system is recomrr ended for

operationally intensive facilities. For more informatior
on EZ Modules and other DAD products. contact

your nearest ENCO dealer. or call

FN ENCO
SYSTEMS, INO.

24555 Hallwood Court, Farmington Hills, MI 48335 L.SA
Tel 800-362-6797 or 248-476-5711

Fax: 248-476-5712  www.enco.com
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LISTEN
When you hear the Omniefm, you'll know why broadcasters the world over

choose it: Sound that's as smooth and fluid as analog, with absolutely none of the
digital grunge you hear in other digital processors.

So what's digital grunge? Artifacts caused by aliasing distortion in yesterday's
processors that lack the Omnia's 48kHz sampling, I 92kHz virtual upsampling
and unique anti-aliasing final liniter. In the FFT analyses shown below, you can
actually see the grunge as well as its absence in the Omnia.

To hear the difference for yourself, contact your Omnia dealer and get your risk -
free, 60 -day demo'.

Here's how: The test results were a tained with a Hewlett-Packard Audio Test Set, Model
339A; the audio processor under tes ; and Rapid Systems R1200 Data Acquisition System for
FFT analysis. 'The processors were set for 75ps pre -emphasis, and were carefully adjusted so

the input levels were within the normal range of
operation. The unit under test was fed a I 2.5kHz
test tone using the analog inputs. The discrete left
channel analog output was connected to the FFT
analyzer input. That's it. No tricks, no disclaimers
about the test working only in our trade show booth
or only in our lab, under the most arcane, non -real -
world test conditions. In fact, you can duplicate the

*NM
test results yourself in your own shop. Don't have
an FFT analyzer? No problem. lust use an oscillator
and your ears -you can clearly hear the birdies in
the old processor! But this isn't about test tones; it's
about music. And Fourier theory says that music -
whether it's rap. oldies, urban, country. and yes,

even grunge-is represented as a combination of
sine waves. Imagine what this kind of aliasing
distortion can do to complex musical signals!

Here's why: The Omnia.fm utilizes 48kHz
sampling for dynamics processing and virtual

CI'Ll"..1k'f-11 1 ' I<117 SPICTRUM

OPTIMOCr 8200 I 2.5kHZ SPECTRUM

upsampling at I92kHz for the final limiter,
which is a unique, anti-aliasing design. The test

used version 1.02 software and the 'Cranked' preset,
which is the Omnia's most aggressive stock setting. The

Orban® Optimod® 8200 used for testing operates at 32kHz sampling for the dynamics pro-
cessing and incorporates (4x) I28kHz upsampling for the clipping/low-pass filtering function.
The test used version 3.0 software and the 'Urban/Rap-Dense' preset, which is the Optimod's
most aggressive stock setting. Aliasing will occur with input signals above 5kHz in 32kHz FM
broadcast audio processors unless mechanisms that cause aliasing are eliminated.

For a complete technical report. call us for a copy of our paper entitled "Omnia.fm: An
Engineering Study." Or visit our web site at: www.nogrunge.com.

CUTTINGEDGE
2101 SUPERIOR AVENUE CLEVELAND, OH 44114 TEL: + I (216) 241-3343 FAX: + I (216) 241-4103 E-MAIL: INFO@NOGRUNGE.COM WWW.NOGRUNGE.COM

Audio Broadcast Group 3685 Roger B. Chaffee Blvd. Grand Rapids. MI 49548 Tel: + 1 (800) 990-9281 Fax:  1 (6161 452-1652 supportaabg.com
I Bradley Broadcast Sales 73I3G Grove Road Frederick. MD 21704 Tel:  1 (800) 732-7665 Fax: + 113011 682-8377 e -malt infoabradleybroadcast.corn

I Broadcasters General Store 2480 SE 52nd Street Ocala. FL 34480 Tel: + 1 (352) 622-7700 Fax:  1 (352) 629-7000 e -mall: bgsamercury.net
I Broadcast Supply Worldwide 7012 27th Street West Tacoma. WA 98466 Tel: + 1 (800) 426-6434 Fax:  1 (8001 231-7055 e-mail: infoabswusa.com

I Crouse -Kimsey Company P.O. Box 155999 Fort Worth. TX 76155 Tel: + I (800) 433-2105 Fax: + I (972) 623-2800 e -mall: salesaproaudio.com
I Radio Communications Unlimited 5509 Barrington Ooltewah. TN 37363 Tel/Fax: + 1 (4231 396-3743

I Caveco 1121 Bellamy Road. North Unit If 10 Scarborough. ONT MIH 3B9 Tel: + I (416) 438-8230 Fax:  I (4161438-1065 e -mall: bobecaveco.com
I Marketing Marc Vallee 1067 Chemin St. Lambert St. Sauveur de Monts. QE IOR 1R1 Tel: + I (450) 227-1828 Fax: + I (450) 227-8394 e-mail: marcovallee. corn

I All Electric 487 Cariboo Crescent Coquitlam. BC V3C 4X7 Tel:  1 (6041 945-5651 Fax:  1 (6041 945-5652 e -mall: allelecadowco. corn

'Contact your dealer for details on this demo program. Demo requests must be accompanied by a purchase order so our dealers know you're really serious about some serious sound.

Cutting Edge and Omnia are registered trademarks of TLS Corporation. All other trademarks are the property of their respective owners.
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To the future

The recent LPFM NPRM stir has generated many
NPRM reply comments and has certainly started
many conversations. I offered some of my views on

this topic last month. This NPRM is just one example of
a proposed change that has plenty of support and
opposition. As this business evolves, there will surely be
more proposed changes along the way.

Many groups file comments to NPRMs, including NAB,
SBE and group owners. The NAB Board, at its meeting in
January, formed a new committee to work with the FCC
to improve radio broadcasting.

In mid -March, the first meeting of the
Radio Integrity Task Force was held at
the NAB headquarters. Bruce Reese of
Bonneville International chairs the task
force. Also serving on the group are 15
radio professionals with backgrounds
in management, engineering and pro-
gramming. (For a complete list of the
group members, see Currents, p. 90.)
The goal of this assembly is to ensure
that new services the FCC creates will
not harm, but rather will improve, the
quality of radio service currently en-

joyed by the public -a noble goal.
I'm sure the first order of business will be LPFM. The

proposal suggests that third and possibly second adjacent
limitations can be lifted. The opinions regarding this
portion of the proposal are varied. One shortcoming is
that it applies to the current analog system we use. With
so much effort going into IBOC research and testing,
changes such as these may further retard the progress of
DAB in the U.S. Just as one phase of testing is completed,
the rules could change, and half of the data gathered may
be worthless. There reply -comment deadline has already
been extended so that additional research can be done.

There have been other FCC efforts that also fit into the
group's charter, whether they concern the AM and FM
bands directly or affect auxiliary services, like the Little
LEOs in the 455MHz band and some of the application
streamlining procedures.

The formation of this technology watchdog is good in
that it is a body of broadcasters working for broadcasters.
With all the attention being given to DTV, it is encourag-
ing that the NAB is still looking after the well being of
radio, and I applaud the effort. The work of this task force
may help prevent IBOC from becoming a debacle like AM
stereo and may also watch out for other potential

obstacles that will develop in the future.
This group has the background to understand both the

technical and business aspects of radio. It can look at an
industry issue from all sides.

At the same time, because this group is so attached to
current radio broadcasting, there is always the possibility
that it will see the industry through rose-colored glasses.
The future for radio is still unknown and undecided. This
group must not only look out for the current condition of
radio, but also be careful not to impede its progress and
evolution. This is a fine line to navigate. It is easy to sit
back and enjoy the surroundings, ignoring or dismissing
something new because it may threaten the near -future
profitability. However, I don't think the group will do this.

The members of this committee carry substantial weight
in radio. Their decisions and recommendations will likely
influence the FCC and possibly other groups.

Chriss Scherer, editor

.14/1Nr:

On the road:
Chriss will be presenting at the Broadcast
Engineering conference at NAB99 with
the Ennes/SBE sessions.

Wednesday, April 21  10:30 a.m.
Computers and Radio, the Networking

Connection  LVCC N246

Wednesday, April 21  2:15 p.m.
Technology in Transition  LVCC N246

*READER
RES

E-mail:
beradio@intertec.com
FAX:
913/967-1905
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Broadcasting on ISDN doesn't have
to be complicated or expens ye.

The Nexus has everything ymi need
for full -fidelity, low delay, mono audio
on ISDN. And it is extremely easy to
use. With a list price of onlw $2,300,
there's no need to wait any I anger to
sound great.

Comrex Corporation, 65 Nonset Path, Acton, MA 01720
Fax: (978) 635-0401 Fax -on -demand: (978) 264-9973

Email: infoOcomrex.com

Circle (114) on Free Into Card
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Engineering

Streaming audio primer
By Chriss Scherer, editor

Radio is an aural medium. Well -produced commer-
cials, promos and radio plays can paint a mental
picture for the listener. Live music can transport

the listener to the concert hall. Whether you use the Web
as a source of entertainment or information, you have no
doubt at some time listened to a streamed audio file.

Going online
To send an uncompressed audio file of any significant

length, a three -minute song for
instance, will take several minutes width will be notice -
before it downloads, stores and able. The fastest con -
then begins playing. If you don't nections will deliver
like the song, you have just wasted the highest quality of
considerable time. By streaming

i r full -frequency audio.
the audio file, you can begin play- To actually stream a
ing it before the entire file is sent. file, the initial data that

These long downloading times the client receives is
prompted the development of placed into a buffer area.
streaming audio technologies on After this buffer stores a
the Internet. In a streaming audio certain amount of data,
system, the audio is played back as Figure 1. A basic streaming audio hardware configuration. the older data (the be -
the data is received by the client ginning of the sound
The user does not have to wait for an entire audio file to file) begins to play back. At the same time, additional data
download before playback can begin. RealAudio was is being received and stored for later playback. The level
one of the first streaming audio systems available. Other of data in the buffer may vary, but there is always enough
companies, such as Xing Technology, Macromedia and in reserve to play back the sound without interruption.
Telos, have also developed streaming systems. Each has Depending upon the connection speed and the size of
its own codec and client -sever interaction protocols. the file, there may be a delay before streaming begins,

Streaming audio provides audio playback almost in- because streaming won't begin until the computer de-
stantly at many levels of quality. Since Internet users can tects that there is enough data stored to play the stream
be connected at rates from as low as 14.4kb/s to full T1 without interruption.
speeds, the quality of the audio stream can be adjusted to
fit into the available bandwidth. Figure 1 shows the bask Convergence

AUDIO PROGRAM PROVIDER

Audio

ISDN Line /1 ISDN Line

SERVICE BUREAU

Figure 2. The hardware configuration to stream audio with a dedicated
audio path from the audio provider to the service provider.

hardware configuration for a streaming audio server.
Because of the disparity in connections, some stream-

ing audio sites will make several different streams
available to online listeners, using different sampling
rates or variations in the coding algorithm to vary the
required bit rates. For some content, such as talk radio,
the artifacts of data reduction are not as objectionable,
since the audio frequency range can be reduced to
7kHz to 10kHz. For music streaming, anything less

than full 20kHz band -

`t
I itil

Faster connection speeds are being made available to
the public constantly, fueled by price reductions in
technology or availability of enhanced services. Add to
this the improvements being made in audio codecs. We
have recently seen the availability of newer versions of
streaming audio encoders, players and formats that rival
true CD -quality sound.

Although the RealAudio format has been around for
some time, the MPEG Layer 3 format has also become
popular. These files, carrying an MP3 extension, are
also causing some headaches for the record companies
as bootleg recordings make their way around the
Internet.

8 BE Radio April 1999



Airwave' Digital. Three program busses. Two mix -minuses. One remarkable board.
$11,010. Now there's a string of binary code anyone can understand. So if you're budgeting

to go digital-and running tight on budget-take a close look at a 12 or 20 input Airwave Digital
on -air console. Its familiar layout flattens the digital learning curve. And with 3 program busses,
Went can be playing Madonna, time shifting a Dr. Laura feed, and laying down voice tracks-all
at the same time. So you can squeeze more production out of your payroll.

Airwave's flexible, too. One or two telco modules and B-side logic are among a host of
available options. And unlike some digital consoles, you can reconfigure input modules from
analog to digital-or vice versa-at your studio, just by changing a card.

Best of all, Airwave Digital comes with that"no-need-to-rationalize-to-anyone" PR&E
quality. Want to know more? Call 760-438-3911, visit wwwpre.com or email sales@pre.com.

es
PACIFIC RESEARCH 8 ENGINEERING

*12 input mainfrai ix% stand:lid rlockilimer, monitor and output luoduk,, standard prvanip , 3 an inputs. 1 digital inputs and ow teleplcine input/outpu!
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Contract Engineering
Hardware configurations

Streaming audio requires a server,
like any other online content. Audio is
converted to the streaming format and
either stored for on -call retrieval or
buffered and transmitted for real-time
listening, as is the case for a live conceit
or radio show. In some ways this is just
like an over -the -air system, but instead
of a transmitter tied to an antenna, you
have a server tied to the Internet.
Getting audio to the server can be

done in many different ways.
If the server is located in the
same building as the station,
connection is easy. Simply
run a wire. If the server is
located elsewhere, it may be
necessary to send the audio
via a leased line or possibly
intracity link (ICL). For ap-
plications that only stream
occasionally, an ISDN circuit
can also be used (see Figure

Affordable F
Digital Automatic

7146 filece reek,*
E44.944

E4494 1.4q1
Len 0011 et 00.04
AUDIO SD

Seq 0E105

ED 12/31/97

-
LI .1, .. , ti .1 Welorne Loy ._ RT (0/1113104 13 H 1 T E

I a 1 Seen i Lue I Scheduled 1 Actual I Name C. Newt= / Cantard Ise I
&,.: i>C ..

'892455
6.370 0702 4&02 Red Meal Ise z
2146 0011 AUDIO Co.4111

-71//f

AUDIO PROGRAMPROGRAM PROVIDER

Audi()

Figure 3. The Internet can be used as the
link between the audio provider and the
service provider.

2). Another possibility is to send the
audio via the Internet itself, as is

shown in Figure 3. A dedicated path is
obviously more robust, but it may not
be feasible for some stations.

On the receiving end, a listener's
machine will need the proper decoder,
typically called a player, installed. In
most cases these are software decod-
ers, but they could also be separate
hardware -based decoders. Basic ver-
sions of most popular audio players are
available for free from the technology
developer. Many of these companies
also offer players for purchase that
have additional features and functions.

Rees. I R0.1

LJrrrtrrlac] CI CI

The next step
With standard II' datastreams, each

client calls the server for the desired
information. There is a unique signal
path created for each requester. A

..t .

W 00 2542611
61 61

. -

-

Ow.

TiVIOSKIN71DINIK 0010.00 n ox else single copy of that data is sent out to
each requester as well. This system of

F

IP unicast is fine for text, graphics
and very small media files.

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 IP multicast opens the way to many
hear, "It can't be true!" More than 1000 satisfied users worldwide prove the contrary. simultaneous users. Instead of a single
WaveStation includes a powerful digital audio editor and uses standard or stream being sent to a single client, a
compressed audio files, including MP3. On -screen Voice -Track editing, time -shift

single stream is sent to a router thatrecording, serial port control. WebCast ready. Full automation, satellite, voice track
and live assist. No recurring fees, Free upgrades. Microsoft Windows 95, 98 or NT. then replicates the stream as needed.

888-BSIUSA1
As more requests are made to theOnly router, more copies are created. For IP
multicast to function, every step along

TrOkbeValig $999
the way - every router, switch and
hub - must be IP multicast capable.
For some additional information on IP
multicast, see Next Wave, p. 24 in the
February 1998 issue of BE Radio. 4

www.bsiusa.com BSI
Diagram concepts courtesy of Telos.

For more information

Circle (116) on Free Info Card
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Voice Over America
With today's ISDN linkups, you can easily produce voice-overs from anywhere in the world -

even from the comfort of your own home studio. Think about it...the spot you cut thisafternoon

could be uplinked by satellite this evening for global broadcast. Now that you know who's listening,
shouldn't you insist on a microphone that will let you sound as good as you are?

The Neumann TLM 103. The new world standard vocal mic, at a price within any budget.

NeumannIUSA
The Choice of Who Can Hear The Difference

Tel: 860.434.5220  FAX: 860.434.3148  World Wide Web: hftp://www neumannusa corn
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The Web for profit
By John Caracciolo

Ashort time ago, all that was needed to convert a
radio station to digital was a new CD player; a
Class A FM station was only 3000W; the only real

computers in the radio station were in the business
office; and the Internet was an information BBS that
engineers would only occasionally mention in passing.
Then, seemingly overnight, the Internet became part of
our daily lives. We began using words like Web, Net,
dot-com and homepage.
The World Wide Web is growing

so ferociously that it is devouring
everyone and everything in its path.
The few individuals who used to
say, "I'm not into computers or the
Net," have been forced to either get
onboard or be eaten alive.

In 1998, 966 radio stations added
audio on the Internet. Country is the
number -one format on the Web, with
a total of 94 stations. News, talk and
sports formats combined account for
153 stations, or 19 percent of all
commercial webcasters.

Get an intern
When the Web first appeared, Jarad

Broadcasting, like most radio sta-
tions around the country, quickly
got onboard for promotional and
imaging reasons. Like most other
stations, we assigned the task of
creating our homepage to a comput-
er savvy intern and our proinotions
department. We thought pictures of
our DJs, a copy of our promotional

1,;) hno I ogy

term solutions. With the dual concerns of fixing our
website and constantly striving to increase revenue, we
knew it was necessary to turn the Internet into a
nontraditional source of income.

A case study
Jarad Broadcastings radio properties - WLIR-FM,

WDRE-FM and WXXP-FM -

Webcasting can be lucrative, but tu-ning your site into a
sucessful marketing tool will requite time and effort

calendar and our
current playlist would be great novelties. But the novelty
quickly wore off. Updating the site became a full-time
job. The information on our site quickly became outdated
- our online concert schedule lagged a month behind.
Furthermore, the competition's site blew ours away.

We had to turn this novelty into a revenue -generating
department contained within our station infrastructure.
However, doing so was not that easy. The cost of
consolidation has created unbearable revenue pressure
for radio stations. More and more stations caught in the
consolidation revenue crunch have fallen into the trap of
increasing their spot loads or raising their rates as quick,
easy fixes. Unfortunately, these measures are not long -

are young, aggressive,
street -level radio sta-
tions that target listen-
ers from 18 to 34 years
of age. Arbitron's Scar-
borough Data deter-
mined that this was the
age bracket of the In-
ternet user. We felt the
radio stations had a
large opportunity to use
the Internet to generate
sales programs tied into
each station. We had
the research we need-
ed to go to our local
advertisers and show
them the integration be-
tween radio and the
Web, and how webcast-
ing could generate
sales. Radio and the
Internet are the only
two mediums that have
this formidable bond:
You can't read the news-
paper and surf the Net;

you can't read a magazine or watch television while you
surf. But you can listen to the radio while you browse.

We felt the Web gave us the answer to all of the
objections we had gotten from advertisers when they
compared WLIR-FM, WDRE-FM or WXXP-FM with
newspaper advertising. This comparison proved that
the stations could support the product: They can deliver
added information or they can coupon; they can offer
advertisers added value on the Net by offering listeners
the opportunity to go to our website to obtain more
information on an advertiser's product.
Once we had the vehicle, we needed the department

and staff to implement our plan. In 1995, we created Jarad
Syndication and the Web Radio Network. We wanted to

12 BE Radio April 1999



The new Short/cut '99 has arrived!
You talked. We listened.

Short/cut '99 delivers these
exciting new features:

 Variable length cross -
fades

 Programmable Fade In
and Fade Out

 Gain adjustment of
selected audio with
ramping

 .WAV, .BWF and .AIFF
file import and export

 External sample rate
synchronization

 D -NET'" Echo

Short/cut '99 is ready to
ship and field upgrades are
available for existing
machines.

Short/cut '99 delivers
superior audio quality, true
cut -and -paste waveform editing,
massive hard disk storage
and support for external
removable media drives*
all in one compact, easy -to -

use package. It even has
built-in speakers and ten
Hot -Keys' for instant play-
back of edited material in
the studio, or on the road.

Whether you're replacing
out -dated reel-to-reel
machines or building a state
of the art studio, now more
than ever, Short/cut is your
number one choice.

PROFESSIONAL DIGITAL AUDIO

VISIT US AT NAB BOOTH #L11272
and AES EUROPE

For more information call (818) 991- 0360 / Fax (818) 991-1360 / e-mail: info0360systems.com / Website: www.360systems.corn
'Optional Zip"' drives available from 360 Systems
CD 1999-360 Systems Circle (118) on Free Into Card



WARD -BM PROFESSIONAL BROADCAST EQUIPMENT

STANDS ALONE
Legendary design

Legendary quality

Legendary construction

AFFORDABLE BY COMMITMENT

R2K is here!

ARD-BECK SYSTEMS LTD.
00-771-2556 www wbsltd

Managing Technology
find a unique way to introduce the Internet to our
current radio advertisers. We felt the best way to
implement this plan were to create a 60 -second com-
mercial feature to run on all of our stations to promote
the Internet and to create a sponsorship opportunity
for local clients as well as nationally based advertisers.
The sponsorship opportunities would include adjacent
spot placement to the radio feature as well as webpage
placement. If the program worked well locally, our
plan was to syndicate the feature free of charge to other
radio stations through our newly formed syndication
company. Thus, the Techno-File was born.

How it works
The Techno-File is a daily, 60 -second feature that

informs listeners about the new media revolution, the
Internet. The spot is hosted by a 10 -year Internet veteran
who reports on computers, websites, software and tele-
communications in a fun and informative way. This
feature is produced by the staff of WLIR-FM and Jarad
Syndication. The commentary is personality -driven and
includes interviews with industry executives, editors and
computer professionals. Each day this 60 -second feature
runs on all three of our stations with a national sponsor
and is followed by a local 60 -second commercial. We
created a website for each station and a Techno-File page
(www.lazlow.com - named after the host). The package
includes a small amount of radio inventory and banner
ads on the webpages.
The Techno-File

and the webpage
sponsorship are a
targeted advertising
package. The client
knows that the lis-
teners and (obvi-
ously) Net surfers
are computer users.
The ads can effec-
tively target these
I isteners/surfers and
not waste ad dollars.

We also came up with added -value promotions for each
advertiser. Clients can hotlink the station's webpage to
their site. Client product giveaway promotions and
special sale prices can be made available to users or
browsers. Also, traffic can be driven to the site through
the radio on -air promotion. It is a tidy package that takes
the fear out of Internet advertising for those who are
familiar and comfortable with radio advertising, and it
provides a good way to train account executives to sell
a new product. Instead of pitching a new medium, we
pitch a companion medium.

Increased bottom line
,0 tar, the results have been fantastic. With such great

results locally, we took the package to the next level. Jarad
Syndication began offering the Techno-File program to
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YO CAN'T
A GOOD T

PRMATORTm Performance Worth Waiting for.

Broadcast Electtonics introduces a superior sounding digital exciter -
the PREDATOR Superior became PREDATOR was bc.rn from quality

engin-2ering and technology. not digital hype. You get better
performance. better quality and a digital exciter bat
really sour_ds better than any other on the market.
Now. wasn t that worth the wait?

If you're plannkg on upgrading lo a digital exciter,
think PREDATCR. It's a better cloice for pure
audio and it interfaces with digital STLs
and ISDNs with:ut changing the signal
at the exciter.

Call 888-232-3268 today to learn more about

the best stundiog digital miler - PREDATOR,

or visit us on the web at www_bdrast.com.

SUPERIOR FEATURES

 Modular construction.
field upgradeable

 Redundant auto fallback to
analog path, optional

 Analog or digital input at
no extra charge

 N+1 option
 Overshcot ccmpensatim
 Available in 50 W or 250 W models

Need Solutions?
www.bdcast.com
or (8881232-3288

Solutions for
Tomorrow's Radic

1

PBER 294 1999 Bromkast ElecIrDn.cs Inc BE erntien- is a r3gslared traiena.lco, Brea/Ica:1 Etectrewcs Inc
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Managing Technology

Listen to_CardDeluxe,
from Digital Audio Labs.

stations outside the market - for free. Since its inception
four years ago, the Techno-File has grown. It is heard on
98 stations throughout the U.S. Radio can finally achieve
what print has done for so long.

This combination has enabled us to charge advertisers
based upon the response to their ads. We have a new
medium to provide our clients ways to integrate with our
listeners and more ways to increase the bottom line of our
radio properties. If you have 10 advertisers a week at $500
for a banner ad on the

Internet providers, colleges and schools are just a few of
the sponsor categories attracted to an Internet package.

It's your turn
Turning the station's Web presence into something

more than a novelty is not difficult. Use the Internet to
supplement what you already have. Radio has firmly
established itself as a provider of content. Use this to your
advantage to

station homepage, and
one sponsorship of the
program per day for a
week, you will increase
your annual bottom line
by $260,000. As the me-
dium's popularity in-
creases, you'll reap a
much bigger return, and
you'll never touch your
commercial load be-
cause the sponsorship can be a live 10 to 15 second intro
or outro to the feature.

It does not cost much for a station to implement a
package like this if it already has a website. The salespeo-
ple can add it to their list of features they sell every day,
and they'll get buys that they were unable to get in the
past. Computer stores, audio/video stores, record stores,

make your website an asset and not a
financial drain. Look for other ways to
tie your existing product into this new
revenue partner.

Let's face it, the Web and webcasting
will never fully replace conventional
radio. AM/FM offers much more appeal
to the average person. The radio is just
too convenient and easy to turn on.
Web browsing and webcasting require
a computer and Internet connectivity.
Both mediums can survive and even
prosper together.

John Caracciolo is vice president and general manager of Jarad
Broadcasting WLIR-FM, WDRE-FM, and WXXP-FM, Garden City,
NY. For information on the Techno-File, call 516-222-1466.

For more information
circle (202) on Free Info Card
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Listen to what happens when Digital Audio Labs'. engineering experience

and discipline is applied. tO"the Lire-st,24 bit, 96 kHz techtnology.
Ai. ge

Listen to the striking difference in clarity,andimaging between a computer
"sound card" and a truly professional, ultr7precise audio instrument.

Listen to the next generation, all new standard for audio fidelity on the PC.*

a I .
_ _4 eL,-

tr. ;  I?
*6- #

V

au. ..corn 612-559-9098

card ;elux
tahrAFeatures sE

 Analog two channel In/out
via 1/ 4"TRS connectors

 S/PDIF digital iniout via RCA
connectors

 22 to 96 kHz sampling rate
 4/.10 balanced/unbalanced

operation

F9 I t
 8 t124 bit resclution

4ch4rnel operation using both
analog and digtal

 Slaving of mutt: pie CardDeluxes
to single sample clock

 Windows 95,9E, and NT drivers'
*Macintosh compatibility - Q2 '99
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u can win
$2,000 at
the NAB99
Conference.
MusicMaster will be there,

showing off all the I test features

of what some programmers already

call the greatest ratio software in

the business.

Just stop by the MuiicMaster

booth and enter your name.

Start Y2K with an extra 2K in your

pocket from MusicMaster.

She Music Scheduling System

R -Ware Software, Inc

United States 800-326-2609

International 414-717-2200 U199
Web Site
E-mail

http://www.a-ware.com
info@a-ware.com

Circle (106) on Free Info Card

Co JERGENCE
a rket place



You'll have a hard time figur
last time a DX transmitter w

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



g out the
it down.

The technology is so reliable

you can set your clock by the

Harris DX transmitter line with

power ranges from 10kW to

2MW that have 110% sine

wave modulation, hour after

hour.

DX has the highest reliability

record in the world with high

power units reaching an

MTBF of greater than

100,000 hours. Its patented

Digital Amplitude Modulation

practically eliminates

unscheduled off -air time.

See us at NAB Booth #L 16710. OD350. L 12853 (Rad,o Hall)

Harris DX transmitters tick so

solidly that they virtually pay for

themselves with efficiencies

gained of up to 86%.

With specifications like this, it's

hard to believe one would ever

go down, but statistics show that

a Harris DX transmitter might go

off the air once every millenium

or so. we doubt it.

next level solutions

WIRELESS

BROADCAST

COMMUNICATIONS
PRODUCTS

1,4Communications
ffras
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RF Engineering

Moving your transmitter site
John Battison, P.E., technical editor,

When the word comes from on high that the
transmitter must be moved, the whole load falls
on the chief engineer. Presumably, the

engineer has worked with the consulting engi-
neer during the preparation of Form 301 (Form
340 for noncommercial stations) and knows
where the new site is - in fact, he probably found it.
So now the physical job of getting the new site on
the air must be undertaken, which can be tricky.

The worst case is when there is a definite cutoff
date for clearing the old site. In this case, you'll have
to work back from that date in
your planning. Perhaps
the situation may arise Order
when an old, valuable Tower

downtown site has been
sold for a new mall, or
perhaps eminent domain
has condemned the site
so that a friend of a local
politician can build on it. In either
case, the first step is to prepare a list
of jobs to be done.

Tower
Built

Order
AC Power

Getting started
The first item on the list should be finding out

whether management has done any work you're
not aware of toward obtaining the necessary
building permits. The specifics of permits differs
in almost every case. In many parts of the
country, it is necessary to file for county zoning
and even state airspace approval. In most cases,
FAA approval will take care of state requirements,
but sometimes filings are needed to meet state
self-importance.

Once the site has been selected, management
and the consulting engineer should confirm that
approval will be given for tower construction. Don't
take this step for granted. Many a chief engineer has
happily commenced construction only to find that
the essential permits were not obtained. This
permit concern also extends to the type of
building to be constructed. A cement block building
that will simply house the transmitter and other
equipment, with a convenient tree outside, will
usually require a permit that is easier to obtain
than will a building that houses a staff and requires
a well and sewage system.

RF

Take the time necessary to get this paperwork taken care
of up front and avoid wasted time and energy later. Figure

1 outlines the entire transition process.
Leave enough room in the new building to use

the old transmitter as a standby after the move. If
possible, also allow for an antenna changeover

switch and dummy load. These items will depend on
your operation and budget. If possible, go on the

air from the new site well before the move
deadline so that, if the new transmitter system

proves troublesome, you can revert to the old one.
Of course, the new TX should

be well run-in on a dum-
my antenna and the new
antenna, after midnight,

prior to moving.
You should place or-

ders for all new equip-
ment well before the
move. The question of

STL type should be decided early on,
and attention should be given to
telemetry return. The STL/TSL selec-

tion process is an article for another
time, but it's been my experience that a carrier
phone line is no longer sufficient for many types
of remote control. For STL and TSL, spread spec-

trum has much to offer in many cases - you avoid
paperwork and more licenses. Just be careful and

make sure that the radio environment is suitable.
Your AC power source is of vital importance.

Today's solid-state electronic equipment, includ-
ing transmitters, requires clean power. Try to get a
single user line and discuss power quality with the
power company's engineering staff. Ask for a
supply that can come from two different sources

to reduce the chance of complete cutoff.
Never accept a line that has heavy pumping or
nonconstant loads on it. I once had what I thought was

a beautiful line with only our TV transmitter on it and
another plant 20 miles away. However, after we
got on the air, I found that the plant was a helium

compressor, and it had a two-cycle load that changed
the line input voltage by 5 percent every half

second. You could watch the voltmeter swing.

Order
Equipme

Figure 1. A basic flow chart, like this one for an AM station,
will ensure a smooth project without unforeseen omissions.
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It just looks like
we came out of
nowhere.

Out of the heartland comes the
AudioWizard CFS for Windows
the most complete digital production and delivery system available

Within the last few years, the AudioWizard from Prophet Systems Innovations has been chosen by the broadcast industry's

big boys, small groups and individual stations to become a leader in digital audio delivery.

But, we're not new. We have decades of experience in digital audio radio. In fact, a number of us joined the PSi team after

successfully relying on the AudioWizard in day-to-day broadcast situations. Our programming department continues to

anticipate not just your needs for today, but for the months and years to come-both in updates to AudioWizard CFS and
in the development of AudioWizard CFS32. Our Academy is ready to teach you all the AudioWizard's extensive capabilities.

And our tech support is standing by with expanded service hours and a more comprehensive offering of support options.

The innovations continue as we improve and refine our products to give cost -effect digital audio to single stations, huge

groups and everyone in-between.

Count on us. Together, let's make great radio.

Innovations
INI

'nuffwLl
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WAN CASTING

(800) 658-4403 (308) 284-8450 sales@prophetsys.com www.prophetsys.com



RF Engineering
KINTRONICJ-TELABS INC.

FOR AM EXPANDED BAND or
IBOC / DAB SYSTEMS

FOR THE 21st CENTURY

Prefabricated, Climate -Controlled, Fully -Equipped ATU Building
PreTuned and Ready to Install. -WW,I, Detroit, MI

KINTRONIC LABORATORIES INC.
PO. Box 845. Bristol. Tennessee 37621-0845

Phone: (423) 878-3141  Fax: (423) 878-4224
Email: ktl@kintronic.com
Web Site: www.kintronic.com

CNti

V/SA

/

Cabling Solutions from Gepco

Gepco supplies audio
cable, video cable,
cable assemblies,
I weakout
I boxes

and more.
---:2111111111

Gepco
distributes

ADC, Kings,
Neutrik, Switch( Ian.
EDAC and more.

hnovative, Quaky Audio and Video Cable Products

1-800-966-0069
Chicago  L( Atiy,(

4iman=
INTERNATIONAL IN(

GEPCO

If you are going to have an emergency generator, make
a careful choice between diesel, gasoline, bottled gas or
natural gas. A gas line is the best bet. Gas lines rarely go
down in a storm. Sometimes local zoning and environ-
mental law as well as factors like fuel storage limits can
affect the choice of propulsion.

Solid ground
it you are moving an FM transmitter, your new tower must

be properly grounded. A few copper ground rods won't do
the job. Try for a ground system that has a low resistance and
is adequate for the local weather. With dry, sandy soil,
consider chemical grounds. Even with a chemical ground,
consider a small ground system similar to that for an AM
transmitter. Use 4 -inch copper strap for all ground connec-
tions inside and outside the transmitter building.

For AM, a 4 -inch copper strap should run in the trench
to the tower base with the coax, which should be
jacketed. The copper strap should be hard -soldered to
the ground system. Putting the coax in conduit can be

As with any project. a transmitter site move should be planned as
thoroughly as possible. Simple items like an ice bridge are
common oversights.

helpful should it have to he replaced in the future, but
conduits are expensive. Don't install the ground system
until all construction is completed.

A nondirectional AM antenna often has an ATU cabinet
mounted on metal legs in the open air at the base of the
tower. I recommend spending a few dollars to build a
small doghouse. In the depth of winter, after midnight,
you will appreciate it. Also, run AC power and the
capability for a telephone line out to the doghouse. I
often use a multipair cable.

Ice shields should be installed on the building and on
the line to the tower if the budget allows, especially if the
transmitter is located close to the tower base.

All phone, power and other lines should come in
underground. The power transformer may or may not be
paid for by your company. In some cases it is good to own
- if you own it you can keep other users from deterio-
rating your supply. But from the transformer to the
"shack," keep the line underground.

WWVV.gepCO.COM
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Linking Innovation With Clarity

r- Meld reporting the way it's supposed to work.

11
ntroducing the all new Scoop Reporter II

portable CODEC from AETA Audio. This
gged unit combines POTS and ISDN facilities with

an integrated three -channel mixer and internal battery supply.
Featuring 99 user programmable presets, the Scoop Reporter II will

handle two microphones and one line level input. A
balanced XLR output can be used for studio producer
IFB and Mix -Minus feeds from studio, or to feed the
local PA. The Scoop Reporter II will operate on voltages
from 85 to 240 volts at 47 to 440Hz. When AC is not

available or fails. the unit will run on standard "D" cell alkaline
batteries. The intuitive interface is so easy to use, your talent will
be able to run a remote broadcast with no techni-
cal assistance. And with our 24 -hour technical
support, you'll never miss another field report.
The Scoop Reporter is the all -in -one box that will `' 4

et the scoop anywhere, anytime.

Available through most broadcast
equipment suppliers dig

AETA AETA AUDIO CORPORATION
75 Fleetwood Dr. Suite 200  Rockaway, New Jersey 07866
Phone: (973) 659-0555 . Fax: (973) 659-9555

www.aetausa corn
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AL -in -one -box with "D"
cell backup

Supports G.711, G.722,
ISJ/MPEG Layer II
and J.52

ISDN or PO"..'S

Three -channel mixer

PC programmable

P Send and receive 20kHz
audio at 128kbs with
ISDN

Send and receive 7.5kHz
audio with POTS



Wave

The Broadcast Wave Format
By Kevin McNamara, CNE

The lack of a standardized digital format that would
enable the seamless transfer of digital audio be-
tween a variety of broadcast environments and/or

the equipment of various manufacturers has been a pet
peeve for many engineers. Unless you end up selecting
all of your digital audio equipment from a common
manufacturer, you can assume that the native audio
formats will he incompatible. Of course, many of these
companies now provide a method to import and export
a common digital format, typically the WAVE (.wav) file.
There are two problems with this method:

1) The process of exporting/
importing requires an additional
and unnecessary step; and 2) the
WAVE format was not created to
handle the additional information
broadcast application require. A
standard known as the open me-
dia framework, or OMF, has been
created to handle the problem for
radio and TV facilities that need to
move files between different plat-
forms. However, the OMF has seen
little use in radio at this point.

The European Broadcast Union
(EBU), faced with a similar dilem-
ma, recently moved to create a
standardized, broadcast -specific
audio exchange format based on
the existing .wav specification,
called the Broadcast Wave For-
mat, or BWF. Presently, the EBU,
along with the AES and several
manufacturers, is working on a
final version of this specification.

include audio-visual interleaved data (.avi), MIDI in-
formation (.rmi), animated cursor (.ani) and waveform
data (.wav).

The RIFF structure
Technically, the RIFF is a binary file format containing

multiple nested data structures. Each of the data struc-
tures within a RIFF file is called a chunk. Each chunk can
define specific information about the datastream, such as
its structure or the actual contents, or it could possibly
contain another chunk called a suhchunk.

File Offset
Endian (bytes)

0

4

8

12

16

20

22

24

28

32

34

36

40

44

big

little
big

big
little
little
little
little
little
little
little
big

little

little

Field Name File Offset
(bytes)

Chunk I11.

Chun Size
Format

Num Channels

Sample Rate

 vte Rate

Bib Per Smile

SIJrFuunk2 Sizes.

Data

4

4

4

4

4

2

2

4

4

2

2

The "RIFF" chunk descriptor

The format of concern here is
"WAVE," which requires two

The "fmt" subchunk

Describes the format of
the sound information in
the data subchunk.

The "data" subchunk

Indicates the size of the
sound information and
contains the raw sound data.

ICC Wild wing ui to a UMUIIII;d1 WAVE IUMIdl UC UFURCU CUM] into us VdFIUUS
components.

History of the WAVE flle
Microsoft defines the waveform data file in the Resource A RIFF file starts out with a single file header, or form -

Interchange File Format, or RIFF, as a means of storing type, that describes the overall file contents. A WAVE file
digital audio files. WAVE files can support pulse code is generally a RIFF file with a single WAVE chunk
modulated (PCM) uncompressed audio or other com- comprised of two subchunks: the fmt chunk, which
pressed encoding schemes (e.g., MPEG, ADPCM or describes the sample rate, sample width, etc., and the
G.721). The RIFF does not specify any new methods of data chunk, which contains the actual data. Although
storing data. Rather, it defines a structured framework that not required, other chunks can be used that define other
may contain other existing data formats. These formats items, such as the author's name or copyright date.
are typically related, but not limited, to the storage and RIFF can also use several other types of chunks specifi-
delivery of digital multimedia files. Examples of existing cally designed for the storage of other types of multimedia
file formats that are stored within the RIFF framework specific data, such as video or animation.
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Sound Experience
Sound Partners

Dielectric Communrcation 3 has installed 3/4 of all the digital

antennas in the USA. As a radio broadcaster, you're panning
that 21st century digital transition for your aJcliences also.

Let's wo-k together to develcp a system win clearer s gnals
now and digital capab lities later. From digit it ready combiner
systems transmission lines, and antennas, to complete
engineered RF systems, Die ectric is your FM resource today
and DAB partner tomorrow.

Dielectric Communicatio is  22 Tower Road  R3ymond, Maine 04071
1-800-341-9678  Email: dcsale3@dielectric.cors  www.dialectric.com

See us at NAB, Booth #L13986

Dle ectric
COMMUNICATIONS

Engineering Excellence Since 1942
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Renaissance
In Buoaocast
the Age arEntightenmc

Ultra Tracker II

 High Gain Version
of Ultra Tracker

Single -Lobe

Antenna System.

 Power Ratings From
3 to 60 kw With Inputs
From 1-5/8" To 6-1/8"
EIA Flange.

Double Dipole

 High Gain Linear
Polarization.

 Broadband with
Single Input.

 Custom Directional
Patterns Available To

Meet The Most

Demanding Protection

Requirements.

Ultra Tracker

 'Ingle-Lohe Eletation
gleans Audihly Less

Alultipath.

 Dramatically Reduces
Don on dal Radiation.

 Fiberglass "Clamshell"
Design Radoass

Available.

le
Booth #L118-11

ANTENNA CONCEPTS INC.
6601C Merchandise Way  Diamond Springs, CA 95619

(530) 621-2015 Fax: (530) 622-3274
saleseantennaconcepts.com  swAv.antennar on, ems.cmn

Next Wave
Broadcast needs
The BWF is intended to work entirely within the

framework of the existing RIFF/WAVE formats. It does
this by applying some restrictions to the original WAVE
format and adding additional chunks that are used to
provide specific information required in professional
audio production environments.

Online resources
General BWF information

EBU Broadcast Wave Format site
www.ebu.ch/pmc_bwf.htnil

BWF decoder and sample files
Swedish Radio
www.sr.se/utveckling/44/bwf

The primary addition is the broadcast Audio Extension
chunk, which contains information used in all professional
audio productions applications, such as the following:

 Description. Description of the sequence
 Originator. Name of the originator of the file
 Originator organization. Additional Reference field
 Origination date. Date of creation
 Origination time. Time of creation
 Time reference. Time -code information

Version. Version information
 Reserved. Future usage
 Coding history. Type of coding used (PCM or MPEG),

mono or stereo, sample rates, bit rates, etc.

In the case of MPEG coded data, two additional chucks
are used. The fact chunk stores information relative to the
contents of the WAVE file (e.g., the length of the sampled
files). The MPEG Audio Extension chunk is used to
further define MPEG coding options. The information
within this specification includes the following:

 Sound information. Homogeneous or nonhomoge-
neous sound data and related information

 Frame size. Used to define frame size when using
homogeneous files

 Ancillary data length. Sets the available space within
a sound file reserved for ancillary data use

 Ancillary data definition. Specifies the type of
ancillary data.

One advantage of applications designed to read RIFF
formats is that they will ignore unrecognized chunks.
Manufacturers designing applications that use the BWF
can still maintain any information they feel is proprietary
within a particular chunk while maintaining a high level
of interoperability using other chunks. The ability to add
additional chunks has further uses for radio.
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Affordable Digital Consoles

1

...--
.--1-

----->_ > 10441011.
Log,ite-kaigital with a better differencek-L,

,...-- Alb.

,o1 3320 Bering Drive, Houston, TX, 77057 e-mail info@logitekaudio.com

Voi . Nortktignerica 800.231.5870 Fax: 713.782.7597 Others 713.782.4592

Visit our home page at www.logitekaudio.com for more information
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Next Wave
Further development
Audio files used in most on -air

playback systems have additional data
that is kept with the file including run
dates and kill dates. By imbedding
this required information into the
audio file, the complete audio file
can be created on the editing system
and then tagged before leaving the
editor. The file is then ready for air
with another step eliminated.

Several manufacturers are work-
ing on this technology. This addi-
tional effort will help to further
reduce the unnecessary steps that
must be taken, further streamlining
the production and commercial traf-
fic process.

Kevin McNamara, CNE, BE Radio's con-
sultant on computer technology, is president
of EXEgesis Technologies, a consulting firm
in New Market, MD. He can be reached at
(888) EXE-GESIS or exegesis @ unidialcom.

ONLY A FEW
WILL PREVAIL

Our panel of industry
experts will select
a prestigious group

of innovative products
shown at NAB for the

BE Radio
1999 PICK HITS

AWARDS
COMING IN THE MAY/JUNE ISSUE

Sio-trn4i-J.47fie-

Come visit us and see the
latest in Digital Audio PCI
Card Technology and

professional Digital Audio
Workstations for music
recording, radio, TV and Film.

Telephone: 1 805 658 7375
Fax: 1 805 658 6395
Internet: www.soundscape-digital.com
e-mail: sales@soundscape-digital.com

32 Logic 1611=nk

11.111,
For Windows" 95/98 & Windows' NT

adat
a

4.01

24 bit 16 Channel
PCI Card

(2 x TDIF as Standard)

cak e walk

Main Booth: S6844 in The Sands.
Radio Booth: L13071 in the LVCC

Optional External Convertor
Boxes from 5349.00

16 Bus. Custom Digital Mixing
EQ. Optional Real Time DSP

Effects from the market leaders $549.00
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Don't be surprised if you find yourself

looking for new office furniture.

It's quite possible that if you go with digital broadcast equipment from CEC.

you'll start noticing your job isn't quite as stressful. At least. that's what some of
our customers have told us. But it's really not very surprising when you consider

that over the years. CEC has built a reputation for quality and
reliability while utilizing cutting edge technology. Things just

don't go wrong. Frankly. it's a recipe fcr boredom.

L www.contelec.com
CONIINENTIl FlICTIONICS ,`1999 Comtinental Electronics Corporation

j
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Update

LPFM spectrum availability program
By Harry Martin

The FCC has made available to the public the
spectrum availability analysis program the agency
used in its pending LPFM rulemaking to investigate

the technical feasibility of developing a new LPFM
service. The commission used the program, which is
described in Appendix D of its February 3, 1999, low-

power radio NPRM to study how many 1000W (LP1000)
and 100W (12100) low -power FM stations could he
located in 60 communities of various sizes throughout the
U.S. The program identified the frequencies for which
LP1000 or LP100 stations could be located in conform-
ance with the distance -separation requirements toward
existing FM stations that are proposed in the NPRM.

The program may be used to explore the potential for
assignment of LPFM stations throughout the country.
According to the commission, the program identifies
available frequencies at each grid point (by latitude and
longitude) but does not take into account the preclusion
of a frequency at one point because of the location of
another LPFM station at a nearby grid point on the same
or on an adjacent channel. The program also may be used
to eliminate grid points that are unavailable because of
current site use, zoning or aeronautical restrictions, or
environmental considerations.

The Mass Media Bureau will provide interested parties
with a diskette containing files that briefly describe the
contents of the diskette, provide the source code for the
program, and include the executable program and asso-
ciated data files. It also will be necessary to download the
Mass Media Bureau's FM engineering database and TV
engineering database, both of which are available at
www.fcc.gov/bureaus/mass_media/databases. More in-
formation concerning access to the LPFM computer
program can be obtained from Jorden Brinn, Audio
Services Division, Mass Media Bureau at jbrinnefcc.gov.

Recent forfeiture actions
During a three-week period ending March 5, the FCC

issued the following four forfeiture actions against radio
stations for serious rule violations: An $11,000 fine was
affirmed against a Tennessee AM station that failed to
reduce its power at night as required by its license. The
station also failed to maintain a proper public inspection
file and did not have a fully functioning EAS system. With
regard to the most serious violation - operating at night
with its daytime power - the commission rejected the
licensee's claims that the incidents were isolated and due
to an unavoidable series of events, including use of a part-

time employee untrained in powering down the station.
The commission reminded the licensee that it had re-
sponsibility for assuring compliance with the station's
license and the rules.
An Indiana noncommercial educational FM station was

fined $11,000 for operating with an antenna constructed
at a greater height (53m) than was authorized by the
station's construction permit (25m). A co -channel station
filed a complaint with the FCC's Chicago District Office,
which detected the height discrepancy during a follow-
up inspection. Of the total assessment of $11,000, $7,000
was levied for causing interference to the co -channel
station and $4,000 for operation with the unauthorized
antenna height. The commission rejected requests for
mitigation by the offending station, which said it was a
small, noncommercial station that had been in operation
only for one week.

An AM station in Puerto Rico was fined $4,000 for
operating at night even though its license specified
daytime -only operations. In sustaining the forfeiture, the
commission rejected arguments that the fine should be
reduced on the basis of the small size of the market and
the licensee's lack of a prior record of offenses. Also
rejected was the licensee's claim that it believed nighttime
operations were permissible during the pendency of a
recently filed application for nighttime authority.

A Mississippi station was fined $1,500 (down from an
original $15,000) for engaging in three unauthorized
transfers of control. Though the violations were serious,
the FCC was persuaded that the licensee did not have the
resources to pay the original $15,000 fine or even the
reduced $5,000 amount set last year. To have a forfeiture
amount reduced, a licensee must submit detailed infor-
mation, such as tax returns and profit/loss statements,
indicating that the business is losing money and that there
is no cash available to pay the fine.

Harry Martin is an attorney with Fletcher, Heald & Hildreth, PLC.,
Arlington, VA. E-mail martin@fhh-telcomlaw.com.

Dateline
Radio stations in the following states land district)

must file their ownership reports on or before lune
1, 1999:AZ, District of Columbia, ID, MD, MI, NV,
NM, OH, UT, VA, WV and WY.
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EASY PATCH
The Analog/Digital patch bays for

today and tomorrow...from Neutrik®
Two choices to "wire up" Easy Patch for fast termination.

Heavy duty
cable bar

Jumpers behind each
jack allows switching
into 1 of 6 configura-
tions, even after
installation.

Elco/Edac connections Spring loaded terminal blocks

W .6

Metal shielding
between ribbon cables
top and bottom

F exible rack depth:
NPP-TT/TB-14 allows
you to go from 14" to
18" via built-in slider.

4111===Z;1111
The Easy Patch series of easy to use

patchbays eliminates signal degradation and
offers excellent crosstalk performance required
in today's broadcast facilities, mobile trucks,
recording studios and audio installations.

Their analog/digital signal capability,
reduced wiring time and quality workmanship
are unmatched by competitors' patchbays.

The Easy Patch gives you features
and options no other patchbay provides:

Galvanized, heavy duty metal housing.
 Flexible depth from 14" to 18".
 Hard gold plated contacts designed

specifically for ND signals.
 Six jumper switching configurations.
 Ten color coded ID tabs - optional.

You asked for innovation, productivity and
value in a patch bay series and Neutrik listened.

Demo Easy Patch for yourself. Call
732-901-9488 and ask for our NEW product
guide and the name of your nearest Neutrik
representative.

Neutrik... your one stop source for all your
audio connector needs...today anc tomorrow.

NPP-TT/TB at 71/2" dept." with
spring loaded terminal block connection.

CONNECTING THE WORLD
195 Lehigh Avenue, Lakewood, NJ 08701-4527
Phone: 732-901-9488 Fax: 732-901-9608
E-Mail:neutrikusa@aol.com Web Site:www.neutrikusa.com Circle (113) on Free Info Card



Think you're getting a
handle on the Internet?

By Skip Pizzi, executive editor

ncleistancling the Internet is about , ,  ,y Er -
nailing Jell -0 to the wall. Just when you think
you have it nailed down, it wriggles away from

you. This pattern is likely to continue for some time.
Consider today's common knowledge about online

radio: Most people think the medium is interesting but
fraught with technical problems, including poor
audio quality, unreliable connections and cum-

bersome navigation. In addition, people
think listening is limited to the desktop
computer and that stations can only serve
a small number of simultaneous listeners.
Well, these assumptions may be wrong, as
we'll all soon learn. Let's examine how
these limitations are, or will be, overcotra

1) Audio quality. The next crop of
streaming audio codecs is currently
emerging. These codecs will essentially
eliminate the notion that Internet radio

t is a second-class audio citizen. Because
this software is distributed over the In-
ternet via a relatively quick and essen-
tially free download, these advances will
penetrate the ever-growing Internet au-
dience quickly. (If these advances con-
tinue apace, in subsequent years, audio
fidelity on the Internet could surpass on-

air quality.)
2) service reliability. At the same time,

a fresh round of browsers will propagate
in the Internet community. The advances
f these browsers will include a more

reliable connection.
3) Ease of navigation. The new browsers

will also feature some integration of
listening features, making access us-
er's favorite radio sites a s , quicker
and more enjoyable ex nce. Explora-
tion of new radio/media sites will also be
easier, as the media -content aggregation
services d by Audionet and
bmacicast.com ntinue to expand.



....a...lb

4) Increased capacity. The continu-
ous increase of network bandwidth
will provide easier and cheaper ex-
pansion of the number of simulta-
neous users served by an online
radio service. Another helpful factor
is the ongoing implementation of IP
Multicast, the Internet Protocol de-
signed for webcasting. Unlike the
typical arrangement in which each
user occupies a discrete connection
on the radio station's server (some-
times called "unicast"), IP Multicast
allows the station's server to provide
a single stream to the Internet back-
bone, with listeners' ISPs replicating
the stream to each user. Thus the
need for discrete per -user connec-
tions exists only in the "last mile"
(user's computer to user's ISP), in-
stead of the entire Internet path (us-
er's PC to station's server).

However, for it to work, IP Multicast
must be enabled on all servers and
routers that exist on the Internet path
between the user's computer and the
station's server. Such universal de-
ployment has been somewhat slow
in coming, but is expected to be
substantially in place within the next
year or two.

5) Desktop computers only. To date,
the Internet has almost exclusively
been a wired, desktop experience.
But the emergence of dedicated In-

ternet browsing appliances, including
mobile and portable units, plus the
expansion of broadband wireless con-
nectivity (first terrestrially, and later
via low -earth orbit satellite), will put
an end to this limitation. The accessi-
bility of the Internet tomorrow may be
similar to that of radio today.

Applications
clearly, the Internet now has a

function among radio stations, one
that will become increasingly impor-
tant with time. Applications begin
with promotional websites, which
can include bios and photos of air
personalities, program guides or for-
ward promotion of special station
events, and even community news
items. These features can expand to
interactive services such as contests,
and polls and chats. They can even
grow to include transactional pro-
cesses for sale of promotional items,
concert tickets and more. Ultimately,
they can involve streaming media
(either live or on -demand) and down-
loadable media files (see Table 1).

Streaming media on a radio sta-
tion's website can take many forms.
The most basic is repetition of the
station's air signal. For this, the sta-
tion will need to obtain proper music
licensing for online distribution. How-
cver. in some cases, the station may

not be able to obtain online clearances
for certain programming, such as
network feeds or sports broadcasts.
To avoid shutting down the online
live stream during these periods, the
station can air a time -shifted pro-
gram. Today s multistream comput-
er -based radio automation systems
are ideal for such split feeding.

A station may also wish to place
some auxiliary content on its webcast
feed, such as graphics, low -resolu-
tion video, or text - identification of
song and artist, for example. (For
more on this topic, see Contract En-
gineering, p. 8.) Tools for creating
such content have not yet been fully
developed, but look for them soon.

Some stations may even wish to
create a complete second stream,
separate from the on -air signal, or
perhaps offer certain dayparts with
exclusive online content not avail-
able on -air. In some cases, the on-
line second stream may feature time -
shifted repeats of programs that were
previously aired live on -air, such as
sports broadcasts or live concerts.

Another possibility is the provision
of on -demand audio, which will in-
volve an inventory of short -form me-
dia files available for streaming listen-
ing (or downloading) at the user's
command. Again, this audio can in-
clude items that have previously aired
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(-mine r ti -,dial

branding
-Ala

0 nsi e
cost,
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1101111' (-hot,:
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Table 1. A list of possible features a radio station can include on i:s website. along with the basic requirements and primary
advantages and disadvantages of those features.
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RADIO ONLINE
on the station (e.g., local newscasts,
ski/beach reports) and tell -me -more
data, by which a longer version of a
program that aired is posted to the
website for those interested in fur-
ther information. For example, a
station's newscast may feature a 60 -
second report about a subject of
significant local interest. The sta-
tion's website could offer a three -
minute version of the
story available for on -
demand playback, plus
several photos, addi-
tional text and links for
more information.

Architectures
Besides the labor costs

involved in producing
content for the station's
website (which can vary
widely), the most ex-
pensive elements of
online service are the
service- and connectivi-
ty -related charges. Two
basic options exist: 1)
Outsourcing the hosting
of the website to a com-
mercial Internet Service
Provider (ISP) or 2) In-
stalling the servers and
telco connectivity in-house at the
station.

On initial examination, this seems a
fairly simple case of balancing capital
investment vs. operating costs (own-
ing vs. renting) - like any number of
other business and service options
the radio station deals with on a daily
basis. But there are some unique
issues in this case. First, the rapid
growth of demand for online service
and the steep curve of technological
advances make capital investment in

''111-lis field a high -risk endeavor. There-
fore, the use of an outside ISP has
considerable appeal.

Nevertheless, there are some ad-
vantages to in-house server opera-
tions. One is the ability to update
online content quickly and easily.
(This area may be of more impor-
tance to news formats.) Along these
lines, owning the server fits the tradi-
tional comfort zone in which broad-
casters operate their own delivery

systems. Using an outside ISP for
delivery service makes the broad-
caster a pure content -provider. While
this is a viable option, it may be a
source of frustration if the ISP does
not share the broadcaster's sense of
urgency in the timely delivery of
content. Fresh content is essential to
the long-term success of any website,
but particularly to a broadcaster's.

and thus the ISP may not be willing
to appropriately accommodate the
broadcaster.

Several hybrid arrangements may
allow a station to hedge its bets on
this issue. The first involves the
familiar economies of scale that con-
solidation has provided to the in-
dustry. In this case, physical co -
location is not required, so a jointly

I
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Haute 1. A conceptual diagram of the master-c)ntrol facility for tomorrow's radio station. a hybrid
facility that spans the two worlds of real-time audio and file -based media.

Another cost involved with off -site
servers is the transport charges in
getting live content to the ISP. Unless
a full-time simulcast of the on -air
signal is all the station wants on its
website (in which case the ISP can
simply take the signal off -air like a
cable headend), a discrete delivery
path will have to be established from
the station to the ISP. This will incur
costs for an ISDN or DSL path, or
occupy some reserved network band-
width on the broadband connection
(typically a T1) that the station uses
for its intranet connection to an ISP.

Finally, the ISP may simply not be
willing or able to handle the growth
of a broadcast station's online audi-
ence. The synergy of on -air and on-
line is quite powerful: On -air men-
tions can drive substantial traffic to a
station's website, with many users
hitting the site at about the same
time. Such peak demand may ex-
ceed the typical ISP client's needs,

owned group of hundreds of sta-
tions spread around the country
could share a server facility.

Of course, in this case, distant
stations have an even higher cost of
delivering live air signals to the
server. A possible solution to this is
the posting of recorded ("plausibly
live") files for use on these stations'
websites. Because these stations may
be tuned in from nonlocal locations
and time zones, there may be a
reduced requirement for timely, lo-
cal content on the website. There-
fore, an encoded file of several -
hours' duration may be produced at
the station (without any date/time
references made by the announcer)
and transferred to the server via FTP,
where it can be looped and run until
it is replaced by a new file. Alterna-
tively, some dayparts may be han-
dled this way, while others are
streamed live. This can also be a
strategy for covering blacked -out
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Cash'
The name tells you what it makes.

Cash, from Prime Image. You don't need
one unless you want to make some.

With Cash" radio broadcasters can
create additional commercial time. Which
creates additional revenue.

Cash doesn't reduce program content.
Listeners won't even notice it. Yet it allows
broadcasters to add 60 seconds of
commercial time or more every ten
minutes. Without audio artifacts. Without
affecting pitch or creating a "chipmunk
effect." And it works in real time, right on
the air.

Features:
 Real-time, on -air operation.
 Variable selection - add from zero to

four minutes, within ten minutes to two
hours.

 Doesn't reduce program content.
 Undetectable process doesn't affect

pitch.
 No digital artifacts.
 Models available for mono or stereo

broadcasts.

'Inge
The Digital Video People

662 Giguere Court #C, San Jose, CA 95133 Tel (408) 867-6519 Fax (408) 926-7294 Service (408) 926-5177
primeimageinaearthlink.ne: www.primeimageinc.com



Cash
Mono or Stereo

Creates Additional Radio Commercial Time
Model CASH Specifications

PERFORMANCE 2 Channels or Mono (Tests Conditions: +4dB in and out, 1 KHz sine input)

INPUT Level
OUTPUT Level
Variable Level
Frequency Response
Channel Separation
S/N (A -wt -filter)
THD
Additional Commercial Time

Variable Commercial Time

0, +4 dBm 600 Ohm or H1Z Bal or Unbal, XLR
0, +4 dBm 600 Ohm Bal or Unbal, XLR
± 16 dBm (clips @ +20 dBm)
± 0.5 dB, 20 Hz - 20 KHz
96 dB
86 dB
.04%
2 Sec. - to - 4 Min., Mono
2 Sec. - to - 2 Min., Stereo
0.1 Sec. Steps

Note: Unit does not use data compression

OPERATIONAL CONTROLS

Enable Button
Start Button
Hold Button

Stop Button
2 Mode Buttons
2 Set Buttons & Knob
Level Button
Time Button
4 Preset Buttons

ENVIRONMENTAL

Enables each of the other buttons
Starts Commercial Insertion Time
Stops Time Reduction
(pass real time information)
Returns output to Real Time
Move forward or reverse in menu
Increase or Decrease menu selection level or setting
Push to enter Level menu
Push to enter Time menu
Fl, 2, 3, 4, Preset up to 4 events

Operating Temperature
Operating Humidity
Power Supply
Power Dissipation
Height
Length
Depth
Weight

OPTIONS

+32°F (0°C) to 113°F (45°C)
10% to 95%, RH, Non -Condensing
117 VAC ± 10%, 60 Hz or 220 VAC ± 10%, 50 Hz or 60 Hz
50 Watts Max
1 U, 1.75 Inches (4.44 cm)
19 Inches (48.3 cm)
12 Inches (30.5 cm)
20 lbs. (9.1 kg)

Rack Mount remote R -A

All specifications subject to change without notice. Printed in US 03/99



RADIO ONLINE
portions of the station's air signal (at either a local or

t server).
411.alktnse final expenses is the lc ing tee for streaming

is encoding. This may set a fixed 1' the number
of simultaneous users and can add signifi o the cost
of on-line operations. In most cases, thuletto timbers
are already extremely low by broadcast standaras (typically
in the low hundreds). so for live webcasting, this is a serious
obstacle. Broadcasters are well served if they she 13 around
for the best deal in this respect, however. The cost for such
licensing is not uniform across the industry. Different
streaming technologies offer different encoding lurange
ments and costs. Costs for hosting of such streaming sites '
ISPs can also vary substantially between vendors.

On the other hand, note that for on -demand listen' i
a few hundred simultaneous streams are quite adequ.r
particularly when you consider that most users or
stream such content for a few minutes at a ting, and that
stream is then freed up for another user. As res , theilt
cost/benefit assessment of streaming med. cm mg is
much more favorable for on -demand lis mg (a "paral-
lel" process, and not locked to :I schedt l than for
webcasting (a "serial" process, where stening is
schedule -based. in real time).

Future trends
new feature ()If ered by stre hg media formats is the

a hi lit y to customize the player interface on the client. This
is accomplished by a one-time download of a "plug-in"
to the streaming media player already on the user's

computer. It allows graph-
ical ibranding of the ser-

he added to the
's appearance on the
scrden, as well as

in buttons, links and
other features.

Another emerging trend
will be the use of zip code
linking to lists of local sta-
tions, \\ hich will allow us-
ers to aotomatically populate the preset buttons on a
browser% "radio tuner" window with associated local
stations simply by entering the_ local zip code in a prompt
field and invoking a "load lo:;46iesets" command.

Audience use of online radio is also changing. On -air
radio listening in the U.S. is about evenly divided
between the car, the home and the office. In contrast.
online radio listening is particularly strong and is growing
in the office segment. As audio quality and accessibility
of online audio improves, expect to see substantial
growth of listenership in other locales. So-called expatri-
ate listening is also on the rise, as listeners seek out distant
stations. For some. the motivation is curiosity (like DX-
ing), while others listen for news fr previous
hometown or alma mater, listen to their
hometown station w veling.

'o mit initial rese.irc been performed on the habits of

vic
p1

The next crop of
streaming audio

codecs will
eliminate the notion
that Internet radio is

a second-class
audio citizen.

Every Sthliou's Filvorilli

Su, El UPTInstant Sheller
Sets Up In 60 Seconds!

 Perfect for Remotes & Event Promotions

 Designer Colors  Various Models & Sizes Available

 No Tools, Ropes or Assembly  Custom Graphics

International E -Z UP, Inc.
1601 Iowa Avenue Riverside. CA 92507

Voice (909) 781-0843  Fax (909) 781-0586  www.ezup.com

(800) 45 -SHADE

Circle (126) on F-ee Info Card

When you
"can't get there from here..."

Use LOGICONVERTER to convert control signals to

"dry" relay contacts. Ideal for remote control of studio
gear...isolate control circuits. "marry- incompatible logic.

Four opto-isolated inputs. 4 relay outputs. with user -
programmable logic. Keep one on hand for
emergencies'

HENRY ENGINEERING
503 Key Vista Drive
Serra Madre. CA 91024 USA
TEL (626) 3553656 FAX 1626) 355-007 
FAX onDernand Do< #111 '626' 355-4210

http: www.heiryeng.com

I -E
HENRY
ENGINEERING

We Build Solutions.

Circle (127) on Free Info Card
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RADIO ONLINE
online radio listeners. These results
show a surprisingly high interest
and repeat -visit rate, but new met-
rics of listening habits that reflect the
differences of online listening must
be established before any such data
can be truly meaningful. Compara-
ble advertising valuation schemes

Mlalso required for the online world
e business is to become a viable

alternative to broadcast media.
At the station side, a new type of

hybrid on-air/online master control or
technical operations center will be re-
quired, which has a profile in both real-
time and file -based media worlds. Fig-
ure 1 shows a conceptual diagram.

Note also that the "linear" hierarchy
of network -to -station signal flow need
not apply in the online world. A tighter
and more complex interweaving of
national, regional and local content
can be accomplished in the online
environment, and many station groups
and networks are currently exploring
such arrangements. This is new territo-
ry, so it will likely take some time to
develop, but it could produce some

exciting and valuable new media con-
tent styles for future radio audiences.

Face your Mn
The online radio environment is dear-

ly still in its infancy. Yet even at this
early stage, savvy broadcasters are al-
ready realizing its value and envision-
ing its potential. Perhaps future multi-
media receivers will
blend static and inter-
active content chan-
nels with onboard stor-
age and back -channel
connectivity to pro-
duce a rich experience
that we can hardly fath-

om today. Or, tomor-
row's users may have

transition. Broadcasters who embrace
and explore this new media frontier
today will be best -equipped to flour-
ish in the coming age. (At the very
least, online radio may be the best
defensive action terrestrial radio can
wield against rapidly approaching new
competition from DBS radio services.)
Stations should work the areas that

seem to offer the great -

Nobody knows how
to deliver

compelling audio
content better than

today's radio
broadcasters.

only a slight Lncieurental extension in
the features that we use today. Either
way, the Internet will likely play a
major role in radio's future.

At present, neither the business
model nor the technical infrastructure
of this eventual environment is well-
understood. But what happens in the
near future will do much to shape this

est potential return first,
then grow into other
areas with time. They
should also exploit
economies of scale and
native expertise when-
ever possible.
Nobody knows how

to deliver compelling
audio content better than today's ra-
dio broadcasters. There is clearly a
place for such content in the new
media environment, so take up the
challenge, and don't let this role be
filled by someone less qualified.

For more information
circle 201 on Free Info Card
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ME SAME °133
For over 18 years Broadcasters have come
to Mager Systems for our exquisitely
designed studio furniture. Our unique
construction, along with solid wood
and quality materials, means your
furniture is built to last. Every
installation is backed by a 10 year
warranty. Our quality is affordable
and can accommodate every
budget from economy to
showplace. Call today and
discover why Mager Systems is the
best in Sound Furniture.

AIONITE
Mager Systems is very proud to offer Avonite
Solid Surface. Avonite is a non -porous solid
surface material with depth and richness of stone in
an easy -to -care for composite surface. Avonite is
available in over 60 natural looking colors. Highly
stain and scratch resistant, it boasts durability with
confidence of a full 10 year warranty.

Designed. Fabricated. Delivered and installed

21602 N. Central Ave., Suite 1
Phoenix, Arizona 85024

TEL: 602-780-0045
FAX: 602-780.9860

5tUDIO

The best in
sound furniture!

War

KOOL - Phoenix

Circle (128) on Free Info Card
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0 . A completely digital audio chain is
possible today. Although the final

transmission is still analog, the
modulation doesn't have to be.

They're FM EXC1te1'S
ready Are you?

As broadcast engineers, we're
familiar with the term point
of diminishing returns.

That's where spending more time or
money on a problem results in dimin-
ished, perhaps not even worthwhile,
improvements. The term has two
distinct applications regarding digital
FM exciter technology.

Many engineers are still waiting for
digital FM exciters to prove them-
selves or demonstrate their value in
an on -air signal chain. The point of
diminishing returns in further delay
is upon us. The value of digital FM
exciter technology has been dem-
onstrated, and digital exciters are
ready for application. Two digital
FM exciter manufacturers are already
delivering second -generation prod-
ucts. All manufacturers have exten-
sively tested their units in the lab
and in real -world environments.
Waiting to switch to digital FM excit-

er technology won't yield any benefits.
For engineers who have yet to

begin implementing digital trans-
mission technology, a point of di-
minishing returns is still some dis-
tance away. Assuming an audio chain
of decent quality, replacing an ana-
log FM exciter with a digital unit will
likely result in the single biggest
improvement in an FM station's
sound. Indeed, many engineers agree
that installing a digital FM exciter is
the first logical step in moving to an
all -digital air chain.

Let's review the fundamentals of FM
exciter operation and examine the
shortcomings of analog FM exciter
designs. We'll then see how the appli-
cation of digital technology addresses
these shortcomings.

Analog operations
The basic purpose of an FM exciter

is to frequency modulate a carrier

By Kirk Harnack

wave with a station's program mate-
rial. It's the box that actually turns
audio signals into radio signals. De-
signing and implementing a basic FM
modulator circuit is fairly straightfor-
ward. However, building a device
that can effectively compete with the
CD audio quality we're becoming
accustomed to does present several
problems.

Analog FM exciters suffer from at
least three basic difficulties: audio
noise and coloration, mechanical and
environmental stability, and long-term
performance repeatability. Most oth-
er analog circuits and devices also
suffer from the same problems. Dig-
ital FM exciters have largely over-
come these troubles. Indeed, install-
ing a digital FM exciter will often
reveal other problems in a station's
audio chain that were masked by the
analog exciter's shortcomings.

In an analog FM exciter, the heart

External Carrier
Frequency

Control Data (N+1)

Analog

AES3 Data

Analog SCA
(57-012kHz)

Bandpa.
Filter

quell(
Sour

ynthe.ti I

Upr rim& Ili r

AC Input Remote Control

armonic
Filter &

RF Sample

(Optional)

RF

Output

Digital exciters can be broken down into basic building blocks. Shown here is the basic signal flow of the Harris Digit exciter. Current designs

all have certain differences between them. but all of them produce a more stable. cleaner output than their analog predecesors.
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of the FM process is the voltage -
controlled oscillator (VCO), some-
times referred to as the modulated
oscillator. Using a varactor diode as
the capacitive element in a tank cir-
cuit, a VCO produces a radio fre-
quency '(RF) signal whose frequency
varies proportionately with the ap-
plied audio voltage. Even the best
varactor diodes do not exhibit the
ideal relationship between square -
law voltage versus capacitance. There-
fore, the FM signal the VCO produces
is less than ideal: It doesn't match the
applied audio exactly. Pre -distortion
techniques are often used to counter
the characteristics of typical varactor
diodes. Still, the results are less -than -
perfect frequency modulation.

Additional "coloration" of the audio
is due to the basic conflict between
the VCO and the automatic frequency
control (AFC). While the VCO is con-
stantly changing the carrier frequency
to create FM, the AFC circuit is slowly
trying to keep the carrier frequency
constant. This battle is usually won by
the AFC circuitry at the expense of
clean, uncolored low bass response.
The audio effect is often called AFC
bounce. If the AFC actually loses the
battle, the results are worse: The FM
exciter will shut down until the AFC
circuit locks again. Modem analog
exciters often use "dual -speed" AFC
circuits for better performance and
less chance of losing AFC lock. Addi-
tionally, analog VCO/AFC circuits suf-
fer from low -frequency phase noise.
This noise is usually in the subaudible
range, below 30Hz, and degrades an
analog exciter's time -averaged signal
to noise ratio.

Environment will affect analog cir-
cuits. To minimize noise from exter-
nal sources and to minimize micro -
phonic noises, the VCO is usually
placed in an isolated vault inside the
exciter. The RF-isolated VCO module
is often further insulated from vibra-
tion with rubber mounts or even
spring suspension. Over time, the
rubber mounts deteriorate and the
springs stretch, resulting in a reduc-
tion in isolation from the exciter's
often harsh environs. Other environ-
mental factors can coalesce to de-
grade analog FM exciter performance.

For example, extreme temperature
fluctuations can press the AFC cir-
cuit to its limits in trying to keep the
exciter on frequency. Strong RF fields
and transformer -hum fields also lim-
it the ultimate performance specs of
analog exciters.

Long-term performance repeatabil-
ity is another problem with analog
circuits. An analog FM exciter likely
will not meet its original performance
specifications after a few years of use.
As time passes, electrolytic capacitors
are apt to change value, fan bearings
will become noisy or even fail, and
resistors and semiconductors - of-
ten in low-level audio circuits - can
become noisy or drift in value and
characteristics. The signal-to-noise

frequency generated inside the dig-
ital FM exciter and from a digital
bitstream representing the compos-
ite modulating signal. In effect, the
NCO contains a digital signal pro-
cessor (DSP) and a digital -to -analog
converter (DAC). The DAC's func-
tion is to convert the DSP's output
bitstream into a corresponding sine
wave. The DSP/DAC combination is
often referred to as either an NCO or
a direct digital synthesizer (DDS).
The DDS' resultant RF output is a
perfect frequency -modulated sine
wave without the side effects of
analog FM generation.

The digital FM exciter's NCO solves
or minimizes each of the previously
mentioned difficulties with analog

FM exciters.

Broadcast Electronics

Predator - Built with a modular design, it
allows the user to install only the modules and
features needed for the specific application.
Input connections depend on the input mod-
ules installed. Available with output power of
50W or 250W and housed in a 4RU frame.

Circle (207) on Free Info Card

ratio and other modulation character-
istics of an analog exciter are directly
dependent upon these analog com-
ponents operating at original perfor-
mance specs. As these components
age, change and drift, performance
will suffer.

Enter the digital FM exciter. Instead
of an analog VCO at its heart, a
numerically controlled oscillator
(NCO) is used. Instead of shifting a
free -running oscillator up and down
in frequency, an NCO actually gener-
ates a constant stream of numbers
corresponding to points on a sine
wave, then converts those numbers
into the desired RF signal. Mathemat-
ical algorithms precisely control the
NCO's resultant output. The NCO
uses data from both a fixed -reference

Problem solved
Audio noise and colora-

tion are virtually eliminat-
ed. The noise floor of the
NCO's output becomes lim-
ited by the number of bits
used to represent the sine
wave points instead of by
the quality and design of
finicky analog components
and circuits. All digital FM
exciters' published specs
show at least a 90dB signal-
to-noise ratio for wideband
operation. This figure ap-
proaches the theoretical ide-
al for 16 -bit quantization.

One manufacturer claims the ideal
96dB S/N. All manufacturers' specs
use DIN "A" weighting.

The specs for digital FM exciters are
also quite favorable. Figures of 0.005
percent THD+N are shown in the
product sheets of several models. Sim-
ilarly, low figures are quoted for SMPTE
intermodulation distortion. Frequen-
cy response is typically ruler -flat at
±0.05dB to 53kHz and ±0.2dB to
100kHz and is similar for all models.

Performance specifications shown
for digital FM exciters approach
and sometimes meet theoretical ide-
als. This isn't particularly surpris-
ing, since digital signal processing
is considered more of a science
than a black art. Small differences
between manufacturer performance
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Digital FM Exciters
claims sometimes have more to do
with performance measurement tech-
niques than with actual equipment
differences.

One audio performance characteris-
tic that is not easily quantifiable is that
of the analog exciter's VCO/AFC phase -
locked loop. Mention was made ear-
lier of how these circuits af-
fect the sound - especially
the bass sound - of an ana-
log FM exciter. Digital FM
exciters operate far better
than their analog counter-
parts in this regard. Indeed,
there is no characteristic
sound or AFC bounce to a
digital FM exciter's modula-
tor. The NCO faithfully syn-
thesizes the FM carrier with
exactly the audio presented
to it - including low bass
notes and all the way down
to pure DC.

A digital FM exciter's NCO
also exhibits essentially no
overshoot. Transients and
square waves are frequency modu-
lated accurately in an NCO. There-
fore, no modulation is wasted by the
frequency modulating process, as can
occur with analog FM exciters.

Since digital FM exciters use digital
synthesis techniques, the mechanical
and some environmental problems with
analog exciters are dispensed with.
While circuit design and layout are still
critical to proper operation, they have
little or no effect on the exciter's perfor-
mance as long as it's working. Provid-
ed that the design of a digital FM exciter
keeps it operating far from the digital
cliff, one can be assured of full audio
performance despite changing envi-
ronmental conditions and vibration.

Additionally, long-term performance
repeatability is absolutely assured, as
long as the digital circuits stay on the
high side of the digital cliff. Slow,
insidious performance degradation
is unlikely with a digital FM exciter.
This benefit means a digital exciter
will sound as good 20 years from
now as it does today.

A good deal of supporting circuitry
is required to prepare the audio -
either analog or digital - for presen-

tation to the NCO. Also, more signal
manipulation is required after the
NCO to obtain a usable FM signal
equal to that of a conventional FM
exciter.

Common to all digital FM exciters
is the ability to use either analog or
digital audio inputs. Stations just

Continental Electronics

Aar- e-

802D-1 - Built around a standard PC mother-
board, this second -generation unit displays its
operating parameters on a color LCD screen.
Operation can be configured for automatic
witching to analog composite input upon loss

AES3 data. It occupies 3RU.
Circle (208) on Free Info Card

beginning a transition to digital oper-
ations will likely feed their stereo
generator's or composite STL sys-
tem's wideband composite output
into a digital exciter's analog input.
Some digital exciters come equipped

FM exciters will receive analog sub -
carrier (SCA) inputs. Additionally,
some units allow automatic fallback
to an analog input if the primary
digital input fails.

Some engineers are concerned about
whether a digital FM exciter will deliv-
er a true audio improvement over an
analog FM exciter if the STL is still
analog. For many broadcasters, the
change to a digital FM exciter has
resulted in noticeable audio improve-
ment although an analog STL system
is still in place. Converting to a digital
STL system - either a digital RF
system or a leased -line system - is
the next logical step in progressing to
an all -digital signal chain.

Switching a digital FM exciter from
using an analog input to a digital
input (typically AES3) is straightfor-
ward. One model requires swapping
an input module. Others simply re-
quire plugging the AES3 audio feed
into the back of the exciter and
programming the unit to look to the
AES3 input for audio. All digital excit-
ers accept a variety of common audio
sample rates (e.g., 32kHz, 44.1kHz
and 48kHz) and will automatically
sync to the rate provided.

Questions are often raised about
exactly how to properly connect

either existing or new sta-
tion equipment to a digital
FM exciter's input. What op-
tions are available? Will
more audio processors or
other equipment need to
be purchased?

Let's discuss the two most
common methods of feed-
ing program audio to a dig-
ital FM exciter. If a digital
FM exciter is fed with an
analog, composite signal -
as most analog exciters are
fed now - there is essen-
tially no change. Whether
the exciter is fed by the
composite output of the pro-
cessor and stereo generator

Or by the composite output of an
analog STL system makes no differ-
ence. Simply make sure that the
digital FM exciter is equipped to
accept an analog composite input.

Harris

Digit CD - The second generation of this unit
can deliver up to 55W of output power in a
4RU chassis. The simple front panel has an
LCD readout for operating parameters, an LED
bargraph level meter and LEC status indica-
tors. The input module is field-swappable.

ACircle (209) on Free In'o Card

with both composite analog and EAS3
digital audio inputs. With other mod-
els, installation of the appropriate
input module to accommodate each
type of signal is required. All digital

.0"
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256 X 256 LARGE  MONO/STEREO  WIDE VARIETY OF CONTROL PANELS  118dB ANALOG DYNAMIC RANGE  DISTRIBUTED MULTI -PROCESSOR ARCHITECTURE

I
f the migration to digit is in your future,

then this is the route to take. Introducing the

large size, big performan:e analog router that

also speaks fluent digital. A true hybrid that

allows you tc scale the rumber of anaog and
digital ports as needed, row and in the future.

And even better, the SAS64000 creates a forward

path to AES/E3U digital aidio without c -eating

analog obsolescence.

This mears you can mix your analog and digital I/O in

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

digital to digital. 0- mix it up v.-th 24 bit conversion

analog to digital and vice versa. Either way, this

unique a'chitecture ;ports flawless signal integrity

and non-ticcking flexibility.

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

port expander and -hat's it. Melcome to digital!

-co -existing richly with analog ii the same framework.

There's lets more to tall. Call us: 818 840 6749. Fax us:

818 E.40 6751. E-mail Es: sales@sasaudio.com Ch2ck the

Web site: sasaudio.con And of cot.rse, snail mail: 2112

North GlEnoaks Blvd. Burbank, Cal-fornia 91504 USA

Circle (141) on From In Card
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Digital FM Exciters
Also, process and pre -emphasize the
program audio as would be done for
an analog FM exciter.

A digital AES3 audio path to the
exciter requires additional consid-
eration. Whether the program au-
dio stays in the digital domain or at
some point is analog, it must be
processed using an audio proces-
sor intended for FM service. Such
processors are pre -emphasis aware
and will give special consideration
to processing the audio so it will
not overmodulate a pre -emphasized
FM transmission system. However,
it's important to ensure that the
processor's output is actually de-
emphasized prior to transmission
over an STL system. In particular, an
analog processor's nonde-empha-
sized audio outputs (if it has them)
should not be used to feed program
audio through a digital transmis-
sion medium and then to the digital
FM exciter. Digital STL systems -
whether they use lossy data reduc-
tion or are loss -less - should be
fed flat audio. It's generally agreed
that lossy STL systems should have
the audio processing located at the
destination end of the system to
handle slight overshoots inherent
in such systems. Loss -less, or non -
data -reduced STL systems generally
allow the option of placing all au-
dio processing at the source or
studio end of the system.

In the digital FM exciter, pre -em-

phasis appropriate for the applica-
tion (75iLs in the U.S.) is selectable
and is added back in the digital stereo
generator when the digital exciter's
AES3 audio input is used.

Using the AES3 digital audio input
and the digital FM exciter's built-in
stereo generator results in the highest
performance from our current digital

digitally summed with the main chan-
nel's digital composite signal and
other subcarriers, and is delivered to
the exciter's NCO.

None of the digital FM exciters
currently available actually synthe-
sizes the FM signal on the station's
carrier frequency. Because of prac-
tical NCO limitations, the synthe-

sized signal is usually much
lower in frequency - typ-
ically about 5MHz. The syn-
thesized FM signal is then
heterodyned, mixed or up -
converted to the desired
final frequency. Each man-
ufacturer uses a somewhat
different method of obtain-
ing the final, on -frequency
signal.

Nautel

NE50 - This 3RU exciter has an alarm mem-
ory for storage of up to 99 events. Up to 55W
of output power is available, and analog and
digital input modules are available. The digital
input module accepts AES3 and TOSLINK data.
An LCD displays operating parameters.

Circle (210) on Free IrCo Card

standards. Stereo separation ligures of
65dB or more are typical when using
the included digital stereo generator.

Subcarrier inputs are similar to those
on analog exciters. They're typically
connected using a BNC jack on the
exciter. An analog signal presented
to the digital exciter's SCA input will
first go to an analog -to -digital con-
verter (ADC). The ADC's output is

Specific traits
Digital FM exciters all take

advantage of the digital cir-
cuitry already employed with-
in them to allow extensive
remote control and monitor-
ing options. Communications

via an RS -232 port is typically avail-
able. One model offers computer VGA
video and keyboard connections.

Other common attributes of the
available digital FM exciters include
the following: 19 -inch rackmount
hardware, muting circuitry, remote
metering, and control via contacts or
RS -232 and a rated RF power output
capability in the neighborhood of 50W.

ALTRONIC RESEARCH INC.
P mgiace By Desig MANUFACTURER

OF RF COAXIAL LOAD RESISTORS.

DUMMY LOADS FROM 1 KW TO 1500KW,
AVAILABLE IN AIR, WATER OR SELF
CONTAINED HEAT EXCHANGERS.

HIGH POWER NON -REACTIVE CERMET
RESISTORS FROM 1 OHM TO 20 MEGOHMS.

ALTRONIC RESEARCH INC.

P.O. Box 249  Yellville. Arkansas 72687 870-449-4093  Fax: 870-449-6000
E -mail: altronic@mtnl-ome.com Web Site http., www.altronic.com
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If Sending Audio
is Your Business...

Giving You the Best
Way to do it is Ours!

MUSICAM USA Codecs, Used by More Audio
Professionals Than All Other Brands Combined.

Stereo Codecs
 MUSICAM MPEG

Layer II, Layer Ill
and G.722 coding

 SMPTE Time
Code capable

 Point-to-MultiPoint
Transmission
(up to 6 sites)

FIELDFONE II

Analog (POTS)
Codecs
 The best

quality audio
over a single
telephone line

 Perfect for sports,
breaking news, even music!

*

eiteW9adif-iii-roor
Portable Codec/Mixer
 Your one -box remote broadcast solution

 Thre-channel
mixer

 Built-in
glf_xottforere

O 16 RI

ISDN
16 RC.

IR1

terminal
 Ill qv qv

Adap:er

ARUM An AI
IMImr.

T, E AkAl MU.

T1/E1 Audio Multiplexing Transmission System
 Digital master- ar, 7: i

*44
qualify audio
with no
compression

 Transmit
12 audio
programs simultaneous y

Over 17,000 in use worldwide

Need a Codec? Call Us!
670 N. Beers St.  Bldg. 4
Holmdel. New Jersey. USA 07733
E -Mail: sales@musicamusa.com

Tel.. 732-739-5600
Fax: 732-739-1818
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Digital FM Exciters

When your work
relies on play...
rely on Antex.

Introducing the Broadcaster- series from Antex.
With up to 4 inputs and 8 outputs all playing on top of each

other, you have near -unlimited options for broadcast creativity.

Record, edit, produce spots, take calls, do program feeds-all

while playing back as many as six stereo programs on the air.

All with one PCI card. For the highest quality, purest 20 -bit

sound ever to come out of an Intel or Alpha based PC.

Best of all, you have the confidence of choosing an ISO -9001

rated industry leader that's been defining the standard for PC

digital audio for over a dozen years. When you're choosing

Antex, you're choosing the best.

° ANTEX4%
im ELECTRONICS

NEVER LOSE SIGHT OF SOUND.

Find out how Antex is
setting new standards
for broadcasters. Visit
us at www.antex.com
or call us toll -free at
1.800.338.4231.

Model LX -24M Model BX-44 Model BX-12

20 bit A/D and D/A 20 bit A/D and D/A converters 20 bit A/D and D/A converters
converters MPEG layer I/II, 8 or 16 bit MPEG layer I/II, 8 or 16 bit
MPEG layer Ull, 8 or 16 PCM PCM

bit PCM PCI bus,WIN 98/NT PCI bus,WIN 98/NT

PCI bus,WIN 98/NT 96dB dynamic range, 0.003% 94dB dynamic range, 0.003%

THD+N THD+N
96dB dynamic range,
0.003% THD + N

2 inputs/4 outputs/balanced

4 inputs/4 outputs/balanced

3 virtual stereo devices

AES/EBU/SPDIF digital I/O

4 inputs/8 outputs/balanced

6 virtual stereo devices

AES/EBU/SPDIF digital I/O

3 virtual stereo devices
MIDI interface

Independent sample clo:ks

Convertible from analog to full
Video sync/time code digital I/O

Optional, opto-isolated
digital I/O

Most units offer a 19kHz reference
output for synchronizing external
RBDS subcarrier equipment. A
10MHz input reference for use in
synchronizing two or more exciters
to a common oscillator source, such
as GPS, is available for most models.
Two major differences are appar-

ent in the designs of available mod-
els. The first is the operating base, or
foundation, for subsystem imple-
mentation. One digital FM exciter is
built upon an IBM-PC motherboard
for control of the various subsystems.
The other digital exciters use their
own proprietary overall control
schemes.

For many broadcasters, the
change to a digital FM
exciter has resulted in

noticeable audio
improvement although

an analog STL system is
still in place.

The second major difference is in
the upconversion method employed
to bring the synthesized FM signal
up to the desired carrier frequency.
One uses a DSP-controlled conver-
sion process. Others employ more
conventional heterodyning methods.
All models end up with a clean and
pure on -frequency FM signal at their
outputs.

All available digital FM exciter
model have been thoroughly tested
in major and smaller markets. De-
spite a whole new technology im-
plementation, very few surprises or
hiccups have been reported in the
field. After three years or more of
continuous operation and some
minor tweaks, it appears that digital
FM exciters are fresh, rested,
prepped and ready for prime time.
If you're still waiting, the point of
diminishing returns is here.

Information on exciters was obtained from
manufacturer -provided product literature.

Kirk Harnack is president of Harnack Engi-
neering Inc. and vice president of engineer-
ing for Delta Radio Inc., Columbus, MS. He
can be reached at kirk @ harnack.com.
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The Best Digital Systems
It's a fact: More U.S. radio stations
choose Scott Studios' than any other
digital system! 2,025 U.S. stations use
4,600 Scott digital workstations. One
reason is that the Scott System is the
easiest to use. It's simple, straightfor-
ward, intuitive and powerful!
And Scott Studios' audio quality is the
very best! You choose from new 32 -
bit PCI cards by Digigram, Audio
Science or Antex. Scott Studios is
famous for our uncompressed digital
systems at a compressed price, but we
also work well with MPEG. Scott
software can record and play our
audio files on a laptop and home PC.
Scott computers are industrial quality
in 19" racks, but not proprietary:
functional equivalents are available at
most computer stores. You get 24x7
toll -free phone support. You also get
new software features free for years
from Scott's Internet site.
Scott Studios offers three different
systems in three price ranges to suit
any budget.

Good Spot Box

Is

rem. Market  Si jihd
100,1,00C CM

5 :z17.1'"Z`V Lunch A
1034 !,tro,r-Cir-^"Y 200A
1035 :601,ta,;"ru,---
1036117'3:r gi SY" Ali
1038 :1;,,,741,7

1039 11,,,,i=tna,"."
1040 :coz,:::,ro.'LL''
1041 :Trat,12..
'1043 ,T.'7=7.1-.7.14H

Scott's Spot Box delivers the simplicity
of a triple -deck "cart" player plus
compact disc quality digital sound.
Spot Box has only the one screen, so
announcers always know what's
playing. On the left of the screen,
three digital players have clear labels
on each spot. VU meter bars show
levels. Buttons show countdown
times and flash as each recording ends.
At the right of the screen, "Cart Walls"
let you pick and play any recording by
name, number or category. Or,
number keys at the bottom load spots
quickly from your log.
Scott's Spot Box includes a recorder
and costs as little as $5,000. Options
include log imports from traffic
computers and music on hard drive.

8:15:38A

Start
3

Start
3

True Colors
Phil Collins

:1-14:05/F HIT HM0105 8:15:47
for 3 Weeks in Feb.'99

WHften In the Stars
Elton John & LeAnn Ri

:17/4:13/F HIT HM2608 8:18:40
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Jingle
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Legal
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Contest Promo Bed
Instrumental

:00/0:30/F PRO T02214 8:22:42

Short Jingle
Q-102

:0C/0:06/F JIN TO2215 8:23:02

Al I Have To Give
Backstreet Boys

:0C/2:45/C 101 DA1234 :23:08

McDonald's 2 for S2
Q: ...may vary.

:0C/0:30/F COM DA4315 8:25:53

Morn-
ing

:09 4

Weather Weather
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:40
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Mediu
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:12 4
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Slide
Whistle

02 4
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Bed
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Sgoerdts Newsd

:60 4 :12 4
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:03 4

Woman Contest Winner

:02 4 59. 4 :59 4
Yawns Bed Bed

BHiragy Appl- Wow!
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ord
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This is the user-friendly Scott 32 System, with 30 sets of 30 hot keys, phone editor and all songs and
spots on line for instant play! It seamlessly mixes uncompressed and MPEG digital audio!

Better AXS 2000+

AXS' (pronounced ax'-cess) 2000+ is
radio's premier digital audio system
for automation and live assist. AXS'
2000+ is fully featured, with 99 sets of
28 instant play Hot Keys, log editing in
the studio, live copy on -screen, big
countdown timers and can include a
production or phone recorder.
You also get auto -fill of network breaks
to cover missing spots, a Real Time
Scheduler, unattended net recording,
timed updates, macros and optional
time announce and WAVE file imports.
For stations with large CD music
libraries, AXS* 2000+ can also control
inexpensive consumer CD multi -pack
and 300 CD juke box players.

See Scott Studios at NAB Booth
L11890 in Las Vegas, April 19-22

Best Scott 32 System

The Scott 32 System (pictured at the
upper right) is the most powerful
digital system in radio. Your log is on
the left side of the screen. Everything
plays at your touch. On the right, 30
sets of 30 Hot Keys play any spur-of-
the-moment jingles, effects or comedy.
You also get 10 "Cart Walls" with 1 or 2
second access to any recording. A
built-in recorder quickly and easily
edits phone calls, spots or pre-recorded
Voice Trax.
Scott 32 options include recording
Voice Trax while hearing surrounding
songs and spots, time or temperature
announce, Invincible seamless
redundancy with self -healing fail -
safes, newsrooms, 16 -track editors and
auto -transfer of spots and voice trax to
distant stations via Internet.
Contact us to see how one of Scott
Studios' three digital systems can be
tailored to your needs and budget.

Scat Stadiod.
13375 Stemmons Freeway, Suite 400
Dallas, Texas 75234 USA
(972) 620-2211 FAX: (972) 620-8811

8 (1 0 7 2 6 8 8 7 7

(800) SCOTT -77
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6 Coax,
ATUs and

grounding
By John Battison, P.E.,

technical editor, RF

From transmitter to ATU, and
from ATU to antenna and ground system

This is the fourth in a series of nine articles on basic broadcast antennas.

In every transmitter installation,
once the carrier has been mod-
ulated and amplified within the

transmitter, the next job is to get the
RF signal to the antenna. There are
many ways to do this. When radio
was first developed, an open wire -
line was used. One problem with
this approach was that the unbal-
anced wire also radiated a signal and
thus affected the antenna's radiation
pattern, making it difficult to main-
tain a good impedance match.

Next, balanced parallel lines con-
sisting of one or more pairs of wire
with opposite wires energized were
tried, but they also eventually
proved unsatisfactory. Problems
included dielectric (air) failure in
high -power use when the wires are
moved closer together by the wind,
sensitivity to debris falling on the
open wires, and a certain amount of
undesirable radiation.

The next step was to equidistantly
space several outer -grounded con-
ductors around a center "hot" ca-
ble. From this approach evolved
the coaxial cable with a solid outer
conductor and an insulated inner
conductor held in place by spacers,
stubs or a foam dielectric.

Coaxial cable characteristics
The impedance of the coax depends

on the diameter of the inner conduc-
tor, its spacing from the inside of the
outer conductor, and the overall di-
ameter. Velocity of wave propagation

is lower in a coaxial cable
than an open wire because
of the presence of the in-
sulating spacers. Also, there
is a certain amount of loss,
depending on frequency.
However, the loss at AM
frequencies is de minim is
and is rarely of concern
when planning an AM sta-
tion. When working at FM
frequencies, the transmission effi-
ciency becomes of great impor-
tance and has to be included in ERP
calculations.

Some early higher -power FM instal-
lations used rigid coax, but today
flexible coax is the norm. This coax
requires either nitrogen or dry -air
pressurization to maintain safe oper-
ation (see RF Engineering, February

1998, p. 20). Rigid coax
comes in 20 -foot lengths,
which have to be bolted
together with flange cou-
plers and center conductor
bullets that can be a source
of transmission line burn-
up. A special spring -loaded

Figure 1. A basic L network. The placement of the
capacitor changes the impedance relationship of
the input and output.

t .11 de mounting takes care of the line
expansion heat changes cause. As
the line moves, the bullet slides in-
side the inner conductor and causes
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Rich, vibrant sound
Syme trix 628 voice processor

'f sound were color, wouldn't it be great if

t were rich and vibrant like the colors of a

tropical bird straight from paradise. With

the Symetrix 628 Voice Processor, vocalists

and voice talent can achieve such brilliant,

resonant sound.

Over a decade ago, Symetrix introduced

the voice processor that became a standard

to the audio industry. Now with the 628

Digital Voice Processor, Symetrix goes

further. By combining proven digital signal

processing and an easy to use analog -like

interface with factory and user pogram-

nable presets, Symetrix has created one of

tie most versatile yet reliable pie:es of

processing equipment on the market today.

Voices are as different as the colors of the

feather. So each voice needs a unique

palette of functions to make it soand its

best. With its powerful processing,

programmable presets and digital output,

the Symetrix 628 is the complete palette.

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

next level solutions

WIRELESS

BROADCAST

COMMUNICATIONS
PRODUCTS

114RRIS
Communications
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ANTENNAS
wear. This wear can result in poor
connections, and arcing and spark-
ing can occur, producing soot (car-
bon). Sooner or later, the wear often
results in a larger electronic flame,
which burns out the line.

If you inherit a station that uses rigid
line, be sure to carefully inspect the
line frequently. Look especially for

hot spots on the outer conductor. It
seems that such mishaps do not often
occur at the lower end of the line
where it is easier to spot problems, but
rather occur up on the tower, where
checking the line is more difficult.

Today, every AM station uses coax
that is either buried or carried on

supports above the ground. Jacketed
coax should always be used. Al-
though the flexible outer skin is usu-
ally almost completely airtight, the
extra plastic coat prevents moisture
ingress as well.

Coaxial cable manufacturers sup-
ply excellent tables of coax sizes,
power ratings and efficiencies. An-

drew Corporation prcvides
a free CD called ECALC,
which makes it easy to file
and check line efficiencies
when planning an installa-
tion. 50f/ impedance is usu-

ally used in AM work, and transmission
efficiency is considered in general to
be 100 percent.

Measure the length of the coax
carefully. Be sure you don't measure
short of the length you need. FM
coax is usually ordered with the
connectors already installed, which
saves a lot of hard work in the field.

In AM, transmission lines usually
connect to an antenna tuning unit
(ATU) or phasor by means of a cable
clamp in the ATU cabinet. At the
transmitter end, it is not unusual to
clamp the center conductor to a termi-

nal rather than a connector.
Thus, there is often no point
in ordering coax with the
connectors already attached.

Figure 2. Basic TEE networks. Wt ile the two dia-
grams look similar. they have very different effects
on the signal's phase.

Transmission -line
connection

Usually, connecting an FM
transmitter to its antenna is
a reasonably simple job -
excluding the physical la-
bor of hoisting the antenna
and several hundred feet of

KRES Radio
Moberly, Missouri

MURPHY

They said,

"Show me."
So,

We did.
They liked what they saw in
our fine furniture:

Bumpers to keep chair legs
from gouging...wood trim to
keep edges from
delaminating...sloped racks
to keep equipment safe.
Round corners to give their
rooms today's custom look.

They paid for quality, and
they got it.

How do you make certain
you get everything you pay
for in your rooms? Opt for
the sure thing in studio
furniture design -specify
Murphy Studio Furniture.

A 4153 N. BONITA STREET A SPRING VALLEY, CA 91977 A TEL (619) 698-4658 A I AX (619) 698-1268 A

V (800) 307-1060 Email: dennis@murphystudiofurniture.com V Web: murphystudiofurniture.com V

STUDIO FURNITURE Our service goes beyond design and fabrication, to total management of your concept's execution.

Wood Trim Corners  Passive Ventilation  Built -In Wireweys  Multiple Access Panels  Ease of Installation
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Trust MediaTouch For
Digital Audio Solutions'

The Quality And
Support You Want
Since 1984, MediaTouch has provided rad o

broadcasters with innovations that make
radio work better. With MediaTouch by
OMT Technologies, your station always

has crisp, clean digital sound, without
the muddiness or other problems of
audiotape. Your station works together
as a team, because MediaTouch con-

nect; the different departments
together and allows them to easily
share information. And when you
have a question, our staff of radio
professionals is on call toll -free, 24 hours a

day, 7 days a week. MediaTouch is peace of mind.

Custom Tailored To Fit Your Needs
At MediaTouch, we realize that one size toes not fit all. That's why MediaTouch is a system: you p c< and
chocse the features you need. Want to time shift programming? We have tools for that. Take lots of news
feeds? We can record and "splice" them digitally and automatically. Want to do walkaway automat on' Our
voicetracking is easy. Want to do your shows live? Our system is the only one that's as easy to use i.,e it the
studio as it is fully automated.

Ofiatotit,
if at

Cart Replacement Software Starting At $995

For One Station or Many Stations
Our first "Super-Duopoly" was in 1991, and our experience leaves nothing to chance. Wide Area Audio
Networking (W.A.A.N.TM) software lets you effortlessly communicate and share files with stations near and far.
Mon tor transmitter sites and stations from far away with a web browser and an Internet or intrar et connection.
Our systems are built solidly, so they keep running day after day. That's why MediaTouch/OMT is tie software
behind virtually every cable/satellite direct music service in North America, as well as over 500 stations around

the world.

What'S Your Dream?
Call us toll -free at (888) 665-0501, and tell us what you want your MediaTouch system to do. We'll t%ork with
you and find ways for your stations to sound better and save more money.

MediaTouch
A DIVISION OP ONIT TECHNOLOGIES INC.

2480 S.E. 52nd Street

Ocala, Florio:13.34480-7500.

Tel: 1-352 622-7700

Fax: 1-352-29-7000

*On
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ANTENNAS
heavy cable up the tower. Because
the impedance of the transmitter
output, transmission -line and anten-
na input are all 5052, installation is
usually much simpler than for an AM
antenna. There is no need for an ATU
because all the impedances are the
same, and a regular single transmitter
installation does not usually require
any other equipment (except a har-
monic filter mounted in, on or by the
transmitter).

Depending on the installation and
the antenna type, some fine-tuning
may be required. Also, check for
nitrogen or dry -air leakage and VSWR.
Apart from that, the installation is
basically complete, and low -power
testing can begin.

An AM installation is quite different.
Assuming a non -DA station, after the
antenna tower is erected, the trans-
mission line (which was installed
while the tower went up) is connect-
ed to the ATU. The tower is connect-
ed, with tower light wiring if needed,
and lighting is checked.

After the heavy tower work is com-
pleted, the ground system is installed.
This is the point at which the antenna

Figure 3. A TEE network using a single coil
(L,) with multiple taps instead of two
discrete coils as shown in Figure 2.

impedance is measured. Today,
most engineers use an inline bridge
and a receiver generator. Generator
frequency should zero -beat with
the transmitter's oscillator. There is
usually enough energy leaking
through the transmitter to check the
generator's calibration.

The antenna impedance is mea-
sured and the FCC's required ±25kHz

impedance spread is made to check
the shape of the resistance and reac-
tance curves. Bridge calibration is

correct at 1MHz. Don't forget to apply
the inline bridge reactance correction
according to the instructions on the
bridge. Once the antenna impedance
is known, the ATU can be tuned.

The ATU
Used only in AM, the ATU matches

or transforms the line impedance of
5012 to the measured operating im-
pedance. Two types of network are
usually used: These are the "L" and
the "TEE." In cases where a simple
match has to be made, an "L" is often
employed.

There are four types of "L" network,
but most non -DA installations are not
concerned with phase control, so we
will only discuss two. The circuit
used depends on whether the anten-
na impedance is less than or greater
than the line impedance. Figure la
shows an "L" designed to match an
antenna that has impedance greater

One Dealer, One Focus, One Call

Trust ABG
Call us, and put our people to work for you.

MAIN/MIDWEST OFFICE
Grand Rapids. Michigan

Voice: 800-999-9281
Fax: 616-452-1652

E-mail: supportGabg.com

NORTH CENTRAL OFFICE
Duluth. Minnesota

Voice: 800-788-8759
Fax: 218-525-0455

E-mail: cgrace0abg.corn

CIAudio Broadcast Group Inc.
ABG

SOUTHEAST OFFICES
Mountain Home. North Carolina Lexington. South Carolina

Voice: 800-369-7623 Voice: 800-951-7443
Fax: 828-697-2691 Fax: 803-951-3123

E-mail: cindy edwardsGabg.com E-mail: jgeorgeCabg.com

SOUTHWEST OFFICE
Palmdale. California

Voice: 800-858-9008
Fax: 805-273-3321

E-mail: tmezeyidabg.corn

www.abg.com
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DBMAX 5 -band Digital Broadcast Maximizer
Tomorrow's broadcast will be digital. With the introduction of DBMAX you
can improve your transmission. Switch to digital now and you will be ready
for high resolution and high bandwidth, with data compression codes
delivering optimum performance. Use one of 50 presets or the Wizard
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The high speed DSP
- and TC DARCY"' co -processor of the DBMAX provides you with a
variety of additional digital audio tools developed to...the strict requirements
of CD Mastering and Film Production. You can use several tools
simultaneously, for example Lo+Hi Pass Filter, Delay AGO. EQ.
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AES/EBU and Analog I/Os provide easy interfacing in any environment.
Processor settings may be altered via RS422/485 or GPIs. Try the DBMAX
and experience the world's most extensive dynamics shaping tool for
transmission applications. Now you can keep aliasing distortion low and
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ANTENNAS
than the line. Figure lb shows an "L" used with an
antenna that has impedance lower than the line. Actually,
each circuit will result in coincidental phase advance-
ment. The position of the shunt leg on either side of the
series element determines this phase direction.

"L" networks are simple and perform a necessary
function in matching antennas to lines. However, their
phase shift is hard to control. Folded unipoles and similar
shunt -fed antennas use a simple type of "L."

The "TEE" is probably the most popular type of network
with engineers. It is always used in DA installations to
provide known and constant phase shift. Figure 2 shows
typical "TEE" networks.

Li and L2 are separate inductors (coils), and an induc-
tance in series with the
capacitor (C) in the shunt
leg will provide positive
reactance to adjust the
capacitance to the re-
quired value. It is not
unusual to economize on
coil costs by eliminating
coils Li and L2 and using
a single tapped coil in their place (see Figure 3). Often,
the center tap of the coil is used as the connection to the
shunt leg, and the input and outputs are tapped back
from the coil ends.

Unless there are special circumstances, a tapped coil in
series with a capacitor is used in the shunt to obtain the
desired negative reactance. A suitable adjustable gas or
vacuum capacitor is sometimes used to obtain the desired
value with slightly improved performance and in high-

power installations.
An inline bridge is used with a receiver generator to set

the network legs to the values specified for the measured
base operating impedance. Once this is done, place a 5011
noninductive resistor across the input terminals of the
ATU with the bridge equipment connected and confirm
that the ATU is properly set. If this test is made, the
conjugate impedance of the output arm will be read. For
example, if the antenna operating impedance is 48 +j61
the bridge will read 48 -j61.

At this point, check the transmission line current at
each end. The transmission line is relatively short
compared with the wavelength. Therefore, the ammeter
at each end should read approximately the same.
Usually, these currents are very close or identical. A
large disparity is cause for investigation.

Usually, connecting
an FM transmitter
to its antenna is

a reasonably
simple job.

The ground system
wound 11 an extremely important part of the

AM installation. The FCC requires that at least 120 radials
spaced 3 degrees apart and the same length as the tower
height be used. If the soil is poor (e.g., sandy or rocky),
an additional set of short radials may be added, spaced
between the longer radials. As an alternative, a square,
expanded, 24- or 48 -foot copper screen may be used
instead. If neither of these additions is made and the
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Truth in Advertising
See the Optimodand
Omnia® ads attacking
each other?

rhe Omnia ad claims
the Optimod is full of
digital grunge.

Oh yeal-, Orban' says the
Omnia trashes the signal
with composite clipping.

(17hey're both right! Digit
processing just isn't there
yet. The only way to go is
Ile Aphex 2020 FM Pro1.1

Thehype for digital audio has been deaf-

ening. While digital offers advantages for storage

and control, it has severe limitations for dynamics

processing. Indeed, Cutting Edge®claims their

Omnia unit sounds almost as good as analog.

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.

Contact Aphex today for a demonstration, and

we'll show you there is truth in advertising.

oPor PPOOOOMI

*No LA On. 
NM PPP

%Am

y.. %A I.

OOP Poo

OPP pow

 ONO

FM Pro 4006 2020

APH Improving the way the world sounds

SYSTEMS 11068 Randall Street, Sun Valley, CA 91352 U.S.A
818-767-2929 Fax: 818-767-2641 http://www.aphexsys.com

Cutting Edge and Omnia are registered trademarks of TLS Corporation. Orban and Optimod are registerec trademarks of Harman International.
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number of radials is less than 120,
or they are short, the FCC may
require a set of measurements made
after construction to prove that the
required antenna efficiency has
been obtained.

A 4 -inch copper
strap should run
from the bottom of
the base insulator
on each face of the
mounting to the 4 -inch strap ring
surrounding the tower to which the
radials are connected. The ground
wires should be buried about 8 inch-
es to 12 inches below ground and
should be composed of 8 -gauge to
10 -gauge copper wire (see Figure 4).

It is poor engineering practice to
rely on the outer conductor of the
transmission line for transmitter con-
nection to the ground system. Anoth-
er 4 -inch copper strap must be run
from the transmitter to the ground strap
at the tower base. All connections
between straps and wires and copper
straps must be silver -soldered or brazed.
If this is not done, the ground system

4" Copper Strap

To Transmitter

Expanded Copper
24'x 24'Screen

HO/ /
Radials
3° Apart

Figure 4. A typical AM ground system.

will rapidly deterioratc
A similar 4 -inch strap must run

between the ATU component -mount-
ing panel, the cabinet, and the ground
system. Don't rely on the physical
mounting of the panel to the metal
cabinet; always connect the strap to
the panel.

DA ground systems are slightly dif-
ferent and will be covered in thT
installment on directional antennas.

Part 5:
Introducing

AM directional
antennas

Tower Base

Base Insulator

This is the fourth in a series of nine
articles on basic broadcast antennas.
Upcoming installments will appear
monthly in BE Radio through 1999.
Once all the installments are pub-
lished. the series will be available for
purchase as a single document. For
information regarding bulk orders of
this series in quantities of 500 or more.
contact Jenny Eisele at 913-967-1966.

E-mail John at: batcom@ bright. net.

FOR MORE INFORMATION
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Pioneers!

970.949,7774 800345M

Back in 1988 when NSN introduced VSAT satellite technology to the

broadcast industry, there were fewer than 1,500 VSAT terminals in the

USA. Today there are over 150,000!

Over the years, we've installed more than 150 uplinks and over 2,800

remote sites worldwide. And we've blazed a few trails including the

first ComStream 1SO/MPEG VSAT digital audio and data networks in

the USA, Venezuela, and the Bahamas; the first "store & forward"

localized satellite audio networks in the USA; and the first VSAT SCPC

paging data distribution network in Hong Kong.

NSN's unmatched integration experience has made us the nation's

preferred choice for VSAT networks. We are the largest authorized

distributor of ComStream digital audio equipment. The recent addition

of Wegener's digital audio product line provides us with an extensive

array of the finest satellite equipment and broadcast communications

products to meet your needs. NSN offers complete. turnkey networks

with spacetime for coast -to -coast stereo audio starting at just
$1,595 per month! Look to us for:

LQ Satellite Data Networks

Satellite Internet Connectivity

 Network Design & Licensing
 Domestic & International Spacetime
 24 -Hour Technical Support

Installation & Training
Lease Financing

Fax 970.949.9620
E-mail: kelly@msn.net

NSN NETWORK
SERVICES
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Nashville
wolt5t, Public

OctItcA Radio04) by Judith Gross

A public station worthy of Music City

Nashville probably boasts
more people in the music
business per capita than any

other place on earth. For such a
demanding, discerning audience, pub-
lic radio has to be at
least a cut above-from
design to performance.

So when WPLN-FM's
board of directors de-
cided the station had
outgrown its space at
the Nashville Public Li-
brary, design excel-
lence and top -to -bot-
tom flexibility became
the key principles be-
hind building the new
facility. A year and a
half later, WPLN-FM's
new home is a show-
case, both acoustically
and ergonomically.

Public Radio serving middle Tennes-
see. Nashville Public Radio broad-
casts National Pubic Radio programs
and classical music, and also produc-
es programming for WPLN-FM in

Control B, built around a Wheatstone e_ntrin looks into intoB. TheRoom %IL ,.1. Studio
Tech Center can be seen in the background (Position 1).

From library to
Nashville Public Radio

\\ PLN-FM came ink) cxuience in
1962 as an offshoot of Nashville's
public library system, broadcasting
first from a small, one -room studio in
a branch library. As it grew, the
station moved to a bigger facility in
the downtown Nashville Public
Library building.

In October of 1996, WPLN-FM be-
came an independent community lic-
ensee, the not -for-profit Nashville

Nashville and WHRS-FM in
Cookeville, TN - 80 miles away,
where the station has a repeater.

Besides feature-length stories for
the local drop -ins to NPR programs
such as Morning Edition and All
Things Considered, Nashville Public
Radio produces a half-hour book
program, a one -hour bluegrass show,
a one -hour program focusing on
acoustic music, Nashville Symphony
broadcasts and a weekly live dassical

performance. As if this weren't ambi-
tious enough, WPLN-FM plans to
further expand its offerings.

Part of this plan calls for more in-
house recording of live music and

perhaps more
elaborate pro-
ductions for
national distri-
bution. One
design goal of
the new facili-
ty was to cre-
ate an envi-
ronment that
could handle
everything
from talk
shows to in-
depth news to
every type of
live music, in-
cluding acous-
tic, pop and
classical. So,

when Nashville Public radio grew up
and out of the library system, the first
order of business was a new home to
accommodate a bright future.

Renovation of the existing space
would not provide the needed acous-
tics, low noise level, sound isolation
and layout. Thus, the decision was
made to build from the ground up.
Over the long run, the overall cost
was also less to start anew. The board
of directors charged the station with
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building a state-of-the-art facility that
would serve its listeners today and in
the future.

Flexibility essential
Every design and equipment choice

made was based on the ability to
handle number of important tasks
simultaneously and allow for future
expansion. Taking into account the
performance of the leading -edge
equipment available, WPLN-FM's new
facility is a perfect hybrid of both

digital and top -of -the -line analog
equipment that can create the kind of
quality sound a digitally conditioned
world has come to demand.

In its list of design objectives, WPLN-
FM emphasized flexibility -a focus
the ultimate equipment choices
reflect. First was the ability to originate
multiple, simultaneous program feeds
for both on -air and online. The staff
also wanted to make sure the station
could become a versatile distribution
point for incoming programs that

would eithereither be broadcast live, on a
delayed basis, or used in post
production. Several elements were
crucial: digital storage and versatile
signal routing; a design that would
accommodate a wide variety of
programming formats; and the ability
to originate live programming from
the station's studios.

WPLN-FM also aimed to create a
pleasant work environment for the
staff, enough space to accommodate
expansion and the capacity to handle
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FACILITY SHOWCASE
the all-important fund-
raising events the sta-
tion relies upon for its
continued growth.

With objectives in
hand, the next step
was to find a location.
Something visible but
practical was hoped
for. Downtown Nash-
ville proved, like many
thriving urban centers,

Nashvill
Public Radio

to be unaffordable, so WPLN-FM
opted for an 11,500 square foot sin-
gle story -building situated in Metro -
center, an office park about two miles
from the city center.

Nashville Public Radio bought an
acre and a half of land to build its
new showcase, and the build got
underway.

Another look at Control Room B
how the furniture reflects the sha
room (Position 2).

Quality dictates
IItrec specific equipment

and design considerations stand out
as part of WPLN-FM's new facility. All
reflect a focus on acoustical excel-
lence and top -of -the -line performance.
These three highlights are Russ Berger
studios, Wheatstone consoles and fur-
niture, and Quested speakers.

The intent was to create a team or
partnership approach between the

showing
pe of the

smaller

station and the contractors
and suppliers. Patten -
Beers was hired as the
general contractor, and
Russ Berger designed and
built the studios.
The project is an open,

spacious and attractive facil-
ity with a natural flow of
traffic and energy. The wide
hallways and studio posi-
tioning reflects the station's
goal of complete flexibility.
There are three main studios
and control rooms and some
extra room for future growth.
WPLN-FM also has three

edit rooms, and the entire
operation is angled around a technical
control center, which includes the
engineering shop and music library.

Equipment choices
"l'lu three main control rooms each

house a Wheatstone A 6000 console.
There are 28 -input models in Control
A and B and a 16 -input model in
Control

S UPET107,Rtoacica i Pwoof
Quality Products at Reasonable Prices

FM Transmitters FM Antennas
High Performance Solid State Exciter
Solid State IPA Amplifier
One Year Limited Warranty
Factory Service
On site check out by factory personal available
1,000 watt $5,990.00
2,500 watt $11.990.00

5,00 watt $18,990.00

10,000 watt $22,990.00
15.000 watt $29,990 00
20,000 watt S32.990.00

20 Watt Solid State Exciter - $995.00
Solid State FM Transmitters with Digital Exciter

120 watt $2,800.00 2,000 watt $12,900.00

300 watt $3,500.00 3.000 watt $19,990.00

1,000 watt $7,990.00 5,000 watt $29,990.00

FM AMPLIFIERS FM STL
100 watt $995.00 Both Transmitter
300 watt $1,790.00 and Receiver
500 watt $2,990.00 $3,500.00

All Power Levels 500 watts
to 20,000 watts per bay

* RF Coaxial Patch Panels
*FM Combiners

FREQUENCY AGILE
FM TRANSLATOR

$2,500.00

Contact Jimmie Joynt 17194 Preston Road, Suite 123-297  Dallas, Texas 75248
Ph: 972/473-2577  800/279-3326  Fax 972/473-2578  800/644-5958

Circle (147) on Free Info Card
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We've got you covered
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 some 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

wwww.crownbroadcast.com NAB booth #L11572

Crown Broadcast... iia A

making a world of difference
111111
11111111111111111111111111111111I1111111111111111111111111111111 I I 11111111111111111111
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FACILITY sitiowcAse

The wide hallways give tt e facility a comfortable
feeling. On the right is the Tech Center, with Studio
B on the left. The Tech Center is open to the hallway
but set away from the traffic area (Position 3).

A primary consideration in console
selection was the need for multiple
program and mix -minus bus outputs.
WPLN-FM needs as many as five
separate mixes for productions from
live studios at one time. Particularly,
this arrangement comes into play
during the station's bi-annual mem-
bership campaigns.

Control and Studio A
are primarily for on -air
and interviews, Con-
trol and Studio B were
designed for produc-
tion and interviews; the
C complex is the larg-
est of the three. With
750 square feet of
space, Studio C was
reated especially for

live music recording
and production, and it

has its own Control Room. Control D
is for future growth.

Studio and Control C are the cor-
nerstones of WPLN-FM's facility. Situ-
ated at the corner of the building,
they are designed to accommodate
live recording sessions with musi-
cians and a live audience. A small
Wheatstone A 6000 is in the control
room. Live multitrack recording can
be done in the studio using a Mackie
SR24 8 mixer.

Two of the three smaller edit rooms
have AudioArts R-16 con-
soles. These rooms are used
for smaller production
projects, primarily provid-
ing sources to the Sadie
digital editing system and
playback to the edit -room
monitors.

rhe front lobby welco nes visitors to the new facility.

ECAST
console's

RADIO
FURNITURE
geared 1(111.iirds

11cx1 ,.:;oneire! ion
qf raclio
eni,iroltinents

SETTING NEW STANDARDS OF EXCELLENCE, ENGINEERING 8. DESIGN

C011 1  8 0 0  7 3 5  3 0 7 0
Or Contact Your Local Forecast Distributor www.forvastionsoles.com

Maximum versatility
Store -and -play and edit-

ing production are handled
with a Broadcast Electron-
ics AudioVault, making
WPLN-FM a cart -free facili-

ty. The Tech Center houses the CPU,
with redundant servers for backup.
The AudioVault automates overnight
programming, which is Minnesota
Public Radio's classical service. It also
handles timeshifting of NPR programs
such as CarTalk and FreshAir.

For production, the station uses Sadie
digital editing systems. An SAS audio
router sends audio between control
rooms, and Wheatstone AudioArts DAs
are used throughout the facility.

The rooms are designed not only for
their individual functions, but also to
be pressed into service as needed for
the various types of programming
Nashville Public Radio may want to
handle down the road. There's an
element of versatility, which means
the rooms are interchangeable as well.

Rounding out the equipment choic-
es are Denon DN961-FA CD players,
Tascam DA -30 MMI DAT machines,
Audio-Technica AT4033 micro-
phones, a Gentner SPH-10 telephone
hybrid and Telos Zephyrs. Cable TV
and other audio and video sources
for internal monitoring are also part
of the setup. The Tech Center at the
hub of the control room and studio

Circle (149) on Free Info Card
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THE RIGHT,BRUSH
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As any artist will attest, the best microphone or instrument
can either be the latest in state-of-the-art technology

or a timeless classic.

AKG provides the best of both worlds, offering a
full pallet of cohrs and textures, enabling an artist to fully

ri express nemselves with a single stroke of the right bush.

LJ
,r-

or over 25 years, ti s

microphone

has been the defacto standard for

lane. diaphragm condensers.

Switchable polar patternsi pats

'and low frequency attenuation

/make the C 414 B/ULS ideal for

virtually any application.

11) _ I D
-Designed to combine the benefits

of solid-state and tube

technologies, the Solid Tube

delivers an exceptionally warm

tube sound while maintaining the

reliability of solid-state gear.

A Harman International Company

AKG Acoustics, U. S.
1449 [)onelson Pike  Nashville, TN 37217 USA

['hone: 615-360-0499  Fax: 615-360-0275
akgusa4harrnan.com

www.ake-acoustii - corn
Circle (150) on Free Into Card
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Specifically designed for vocals,

the C B/TLII features a

transformerless output and the

:egendary C12VR capsule that

enable vocals to soar over the

rhythm sa-tion without disturbing

the microphone's pristine sound.



FACILITY SHOWCASE
section of the facility houses all broad-
cast computer CPUs, satellite receivers,
audio routing and distribution.

An extensive conduit system inter-
connects all studios, control rooms
and edit bays through
the Tech Center. Each
control room and its
respective studio has
self-contained wiring
and only inputs and
outputs to and from
are cross -connected
via router and/or au-
dio DAs in the Tech
Center.

An online 30kW UPS
powers all of the tech-
nical equipment in the
facility, including stu-
dios, control rooms,
edit bays and the Tech
Center. An emergency
generator is on hand to power the
UPS during an extended power fail-
ure, including lighting and HVAC for
Studios and Control Rooms A and B,
the Tech Center and the edit rooms.

Monitors anti furniture
Two other examples of excellence

in WPLN-FM's design are its top-
quality, state-of-the-art monitoring
and its custcan furniture.

Studio C is ideal for live performances. Control Room C can be seen on the
right. The Tech Center is visible through the door on the left (Position 4).

The station's aim in selecting good
speaker/monitors was to eliminate
the variation from room to room,
which can result in mixing errors
and, ultimately, uneven on -air sound

Remote Facilities Controller

Full featured, low cost remote transmitter control
 New Accessory! Model PA -1 Parallel Printer Adapter
 New Accessory! Model MA -1 Modem Adapter
 Watch for the new RAK-1 'Intelligent Rack Adapter'!
 Y2K compliant -- visit our web site for details

Why spend more than you have to?

4 S ne Systems

615  228  3500 (vox)
615  227  2367 (fax)
615  227  2393 (fod)
www.sinesystems.com

quality. Having already paid careful
attention to getting just the right
room acoustics, it was equally impor-
tant to select an audio monitor that
xotild complement the clean, unaf-

fected acoustical char-
acteristics of the
room. Quested 2108
powered studio ref-
erence monitors were
chosen for the job.

Their small size al-
lowed mounting the
monitors on Sound
Anchor speaker
stands and their 210W
bi-amplification pro-
vides enough head-
room to avoid the
need for peak limit-
ing to prevent clip-
ping distortion. For
the remaining rooms

and edit booths, the Quested F -11s
were chosen.

The shape of the rooms was unusu-
al, and thus the furniture had to be as
well. The trapezoid shape of the

The plaza at the rear of new facility has an
arbor, space for events, and a unique,
curved walkway.

rooms was dictated by acoustical con-
cerns. The front ends are narrow and
flare out at angles of 99 degrees. The
Wheatstone furniture mirrors this lay-
out. This not only gives the operator
more n3orn, but also allows for a rear
producer area with equipment rack

Circle (151) on Free Into Card
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TWO CABINET SIZES
Model PM218 Model PM228

Up to 18 Modules Up to 28 Modules

SHOWCASING THE FOLLOWING
 New Modern Styling and Color with Wood End Bells
 EXCLUSIVE BI -MODULAR CONCEPT
 All DC control - easy replacement of front panel ,modules with no clicks or pops
 Same AIMOGICAM dependable screw -type plug-in connectors
 Easy installation with convenient changes post -installation
 INCREDIBLE NUMBER OF INPUTS ! ! !

PM228 - up to 56 stereo inputs, PM 218 up to 40 stereo inputs
 Start with as few modules as needed - expand later'
 Uses similar switches and the same Penny & Giles pots as original Pacemaker
 No incandescent lamps on switches - ALL LED ILLUMINATION!
 New State Of The Art external power supply!
 Self -resetting "Poly -Fuses" protect individual circuit boards
 AUITOGIM Autoclock standard in all units!
 Lighted meters ! ! 6 on PM228, 4 on PM218!
 Built-in Cue Speaker

BUILT WITHIN THE AIMIGRAM TRADITION OF VALUE & QUALITY

3 97'2-424-8585
ka FAX 972-423-6334

800-327-6901 CORPORATION
1500 Capital Ave.

Plano, Texas
75074

WI MU kW IIEW nEuu kW

Par%

a

a

4.
11.110101a

email: infoautogramcorp.com www.autogramcorp.com
Circle (138) on Free Info Card



FACILITY SHOWCASE

Control Room C has two consoles to provide greater versatility and
allows for mutitrack or basic stereo production (Position 5).

space below for DATs, router con-
trols, phone hybrids and other
equipment.

Ready for the future
The entire project - planning, build-

ing, installing and going on -air -
was accomplished in only 18 months.
To evaluate the results, it's important

ANEVIptiiNG
SENS UN

Now Available with 8X Drives

DVD Compatible

Audio Importation

Simple ONE -BUTTON Operation

Upgradable to Future CD -R Technology

Practical Audio Features

Expandable Standalone Device

 III

11%

CD -5900 is a trademarks of MediaFORM. Inc
All Other trademarks remain the property of
their respective companies

to consider the station's
future. What will public
radio be like in 10 years?
No one can answer that
question, but the staff of
WPLN-FM believes it has
a facility that is flexible
enough to accommodate
different kinds of pro-
gramming, whatever
they may be. The station
that started in a single
room in a public library
has become a radio
showcase in the music
capital of the world. If

Judith Gross is a freelance writer with more
than two decades of experience in the radio
industry. She runs JG Communications in
Binghamton. NY.

Thanks to Carl Pedersen, director of op-
erations and administration, WPLN and
Russ Berger Design Group for their assis-
tance in preparing this article. Photos by
James S. Wilson and courtesy of Russ
Berger Design Group.

IMore facilities
are now
online at

'JYWW,befildiu.00111

Go to the
Studio Spotlight
and see some of

the nation's
newest facilities.

Also, be sure to
take part in the

Online Survey on
audio codecs.

FOR MORE INFORMATION

Circle (206) on Free Info Card

CD 5900
CD2CD Pro CD -R Duplicator

WORLD'S MOST ADVANCED
CD DUPLICATORS
MediaFORM's award winning family of CD -R duplicating
products continues to provide a wide range of features
and capabilities. Contact us today for more information
on these products. MediaFORM products are sold
though a world wide network of quality distributors.

If

:-IVI
1111.1111ii

MediaFORM
400 Eagleview Boulevard  Exton, PA 19341
Phone: 610-458-9200  Fax: 610.458.9554

Toll Free In the USA 800-220-1215
email: infoOmediatorm.com

web: http://www.medlaform.com
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At Shure, we put the "audio" into audio/video.
Contact your local Shure dealer for a cazalog full of

microphones, circuitry products and problem solvers
for all your broadcast and production needs.

SHURE
The Sc,ii lid of Professionals... Worldwide'

wwvv.shure.com
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Portable solid-state recorder
Maycom/Booth 1.1085 -

The Easycorder is the
second -generation, portable
solid-state recorder with
onboard graphic editing us-
ing both internal memory
and removable PC cards. The
unit is standard equipped
with an internal memory fa-
cility that enables direct us-
ability of the recorder. The
battery pack lasts more than
six hours in operating mode

and is equipped with a module that provides a precise indication of the
remaining capacity. The machine also operates using standard alkaline C
batteries. Time -shift recording, which enables the machine to start recording
before the record button is actually pressed, is available. Also available is
communication software that enables the user to transfer audio files back to
the studio using standard ISDN lines.

+31 481 377740; fax +31 481 3777380; mirandaemaycom.n1; www.maycomni
Circle (211) on Free Info Card

Field probe enhancements
Holaday/Booth L13980
The HI -4413P RS -232 computer interface and ProbeView EMF analysis
software allow quick data gathering from Holaday electromagnetic field
probes. The software provides real-time display, logging and analysis
functions of EMF data and displays a variety of test information numerically
and graphically. Complete data information can be exported into MS -Excel
and is available for custom software applications.

612-934-4920; fax 612-934-3604; holadaylitholadayinc.com; www.holadayinc.com
Circle (212) on Free Info Card

Rack -Systems
Equi.Tech/Booth L11597

10. The ET1.5R (15 amps) and
ET2R (20 amps) rack -system
products, formerly 3RU-high
chassis, are now offered in 2RU-
high versions. The smaller chas-
sis weigh 15 pounds less than
their predecessors. The war-
ranty has been extended to
three years on parts and labor for all the rack systems, and there is a lifetime
replacement warranty on the power transformer.

541-597-4448; fax 541-597-4099; www.equitech.com
Circle (214) on Free Info Card

10kW FM transmitter
Continental Electronics Corp./Booth L18830
The 10kW FM transmitter eliminates the need for a standby transmitter and
is available in single- or three-phase power formats. It offers a flexible air -
handling system that allows for a variety of installation options. The
transmitters can be tailored with internal or external blowers and multidirec-
tional airflow.

214-381-7161: fax 214-381-3520; dburkey@contelec.com; www.contelec.com
Circle (215) on Free Info Card

Analog audio generator
Neutrik USA/Booth L16552

The Minirator MR1 provides a
comprehensive set of audio test sig-
nals as required in broadcast audio
environments. The instrument pro-
vides sinusoidal signals over the en-
tire audio band, from 20Hz to 20kHz

at levels as low as -76dBu up to
+6dBu, including sweep capabilities
at various speeds. Alternative level
units are dBV and volts. A dedicated
polarity test signal enables the user to
unveil devices with inverse polarity.
The white and pink noise signals
with low crest factors and high -repe-
tition rates act as an ideal source for
room acoustic measurements, fre-
quency response equalizations and
signal evaluation.

732-901-9488; fax 732.901-9608
neutrikusa@aol.com; www.neutrikusa.com

Circle (213) on

Redbox range of products
Sonifex/Booth L10687
The additions to the digital Redbox
line will include a digital distribution
amplifier with S/PDIF or AES3 out-
puts, an A/D converter and a sample
rate converter. The units are able to
handle 96kHz audio and are based
on the same styling as the analog
product range, with red anodised
cases that can be screw -mounted or
rack mou nted.

+44 1933 650700; fax +44 1933 650726
salesesonifex.co.uk; www.sondex.co.uk

Circle (216) on Free Info Card
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SMARM°
RK5-411 POTS Codec

With Spring remote season
just around the corner, the
most trusted name in remote
equipment is on deck. MAR77®

remote products incorporate
the reliable, high performance

features you've come to

Cellcast
RBS-400 Cellular remote

broadcast studio

expect, at a price that is
quite affordable.

And MART/ has a remote

package for every station's
needs - RPUs, Cellular, POTS,

VHF/UHF Frequency Agile,

and more.

SRPT- 40
Frequency agile remote

transmitter (Now Available in
VHF frequencies)

RPS- 402
Remote mixer

Contact MAR77 or your favorite MAR77 distributor

today and get in on the savings in time for Spring
sports remotes. Check out our web site at
www.marti.bdcast.com for a complete listing of
products and MARTI distributors, or call MART/
today at 817-645-9163.

A

F 'VsARTIELECTRONICS
Performance Value Leader

421 Marti Drive, Cleburne, TX 76031  Phone: (817) 645-9163  Fax: (817) 641-3869  email address: marti@flash.net  web address: www.marti.bdcast.com
BERM ©1991 Marti Electronics Circle (152) on Free Info Card



New Products  Appearing at NAB99
Broadcast Network Transceiver
Audio Proces;ing Technology/Booth L12470

-r-
44 The NXL384 range is available
in analog or digital versions. De-
signed as a cost-effective solution

to audio communications across permanent digital networks, the unit provides the benefits of apt -X to STLs and studio
to studio networking. apt -X technology guarantees uncompromised audio quality and lowest available coding delay
to the broadcaster. The NXL384 offers features such as auxiliary data, alarm functions and integral backup circuitry
to ensure program continuity.

+44 1232 371110; fax +44 1232 371137; salesukeaptx.com; www.aptx.com
Circle (217) on Free Info Card

Networked storage access
Transoft Networks/Booth S9152
FibreNet DS provides networked storage access without the restrictions
caused by traditional network speed, bottlenecks or storage limitations.
FibreNet DS presents the concept of "shared data" and allows heterogeneous
or homogeneous hosts to concurrently access file systems. Individuals sharing
data can now easily optimize their cross -platform environments. The data
sharing features of FibreNet DS deliver unprecedented performance for
distributed file systems, allowing a group of heterogeneous nodes to read and
write to the same file system and even the same file using byte range locking.
FibreNet DS provides a solution for high-speed digital data transfer where Mac,
UNIX and NT systems access shared data in audio, video, animation, imaging,
data warehousing and other storage -intensive production environments.

805-884-9114; fax 805-897-3355; enarmore@transoft.net; www.transoftnetworks.com
Circle (218) on Free Info Card

v
SCA DATA SYSTEMS,INr
The Leading Manufacturer of SCA Products

Introducing:
 Micro -miniature Receivers!
 Coded modulation series -

fade resistant Subcarriers
 SCPC Satellite Receivers

Standard Products:
 NT series of high-speed high-performance

Data Systems
 PG 57-4 phase -locked Paging Generator
 RD -57 RDS Generator
 9600 bps Subcarrier Data System

SCA questions....We are the solution!

See us at NAB -Booth #L12371 A

2912 Colorado Avenue, Suite 200
Santa Monica, CA 90404

TEL. 310/315-9930  FAX. 310/315-9530
www.scadata.com  e-mail: info@scadata.com
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Visual Traffic corporate module
Computer Concepts/L13666

So. ism. ta.S41

Delo 1--P4

Frac* Chap trooseftr,

FewoOmpkevant

looloa %Om
A..111 Su..
.A14 i Stow Gms. I

[1rrrn-

Sol*

1.0.01,0 011104PANO SIRE,

SW4.0.4.84. F.9
14ear,

Mire Sperindl 666. I

Wm.., %a* Plonain

U10.4011.seet 3V1,11

*sea ComiNdemeg WrP11111

Sad... amrem4y. 124MITI1

51Cwelheaeg woos
OodoClosed Om* UnMIZIF

j Visual Traffic is a 32 -hit, Windows
MT -based traffic and billing system
with import/export flexibility, pre-
defined and user -definable manage-
ment reports, and the ability to calcu-
late commission rates, splits and sales
goals. The new Corporate Module
uses a central database that allows
users to enter an order once for many
V.T. sites. Once entered, the order will
be distributed to all V.T. sites targeted.
Users may also view the actual and
projected billing for the order for any
or all of the targeted V.T. sites.

800-255-6350; fax 913-541-0169
infoeccc-dcs.com; www.ccc-dcs.com
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Analog radio console
Wheatstone Corp./Booth L12171
The A-5000 uses the same main-
frame as the Wheatstone D-500 series
digital console, which allows future
conversion to full digital operation.
Standard features include four stereo
buses, two internal mix -minus
assigns, full machine logic, electronic
switching, LED -illuminated switches
and fully hot-swappable modules.

252-638-7000; fax 252-637-1285
emaildwheatstone.com
www.wheatstone.com

Circle (220) on Free Info Card
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Confiabi
1EDUCATIONAL CIRCULAR SERIES

Time Warranty

Model Bays Power Gain Price
MP -1 1 600W -3.3 $250
M P-2 2 800W 0 $680
M P-3 3 800W 1.4 $980
M P-4 4 800W 3.3 $1,280
MP -2-4 4 2,000W 3.3 $1,820
M P-3-5 5 3,000W 4.1 $2,270

P-3-6 6 3,000W 5.2 $2,740/ w
LOW POWER CIRCULAR SERIES

Model Bays Power Gain Price
GP -1 1 2,000W -3.1 $350
GP -2 2 4,000W 0 $1,350
GP -3 3 6,000W 1.5 $1,900
GP -4 4 6,000W 3.4 $2,600
GP -5 5 6,000W 4.3 $3,150
GP -6 6 6,000W 5.5 $3,700

MEDIUM POWER CIRCULAR SERIES

Model
SGP-1
SGP-2
SGP-3
SGP-4
SGP-5

LSGP-6

Bays Power Gain Price
1 4,000W -3.3 $690
2 8,000W 0 $2,690
3 10,000W 1,.4 $3,595
4 10,000W 3,.3 $4,500
5 10,000W 4..1 $5,300
6 10,000W 5..2 $6,100

OMB Manufaftures:
FM transmitters
TV transmitters
FM and TV Links
TV antennas

edium power FM

Conn iors
Circle (156) Info

OMB America
3100 NW 72 Ave #112
Miami, Florida 33122
Phone: 305-477 0974
Fax: 305-4770611
Toll free: 888-OMB4USA



New Products  Appearing at NAB99

from Omin to 4min

Time -compression tool
Prime Image/Booth 123485

Cash allows stations to
create an additional 60sec
for every 10min of program-
ming. The system does so
undetectably, without alter-
ing pitch or creating digital
artifacts. It works live, in real
time, on the air. The amount
of time Cash creates varies

and can be adcIcL to any period of time within the range
of Inin and 2 hours. The station can select and change the amount and the
rate at any fink..

408-867-6519; fax 408-926-7294; primimageinceearthlinIcnet; www.primlmageinc.com
Circle (221) on Free Info Card

Microphone preamplifier
Neumann USA/Booth 114825
The True Audio Precision 8 provides eight channels of transformerless mic
pre -amps, two of which can be used as direct instrument inputs. Each channel
also offers five -segment level indicators with a selectable peak -hold feature.
A button on channels one and two allows them to be used as an MS pair for
added flexibility. Designed for use with today's modular digital multitrack
units and hard -disk recording systems, the system can be connected to
Tascam or Mackie digital products via a Dli 25 multi -pin connector.

880-434-6220; fax 860-434-3148; kwinkler@neumannusa.com; www.neumannusacom
Circle (222) on Free Info Card

The FM Series
SWR's FM antennas, ranging from
educational series to multi -station
antenna arrays, are highly customized
to meet broadcasters' needs.

Options
 Circular, horizontal,

or vertical polarization

 Beam tilt
 Null fill
 Customized

directional patterns

Our Priority is
Your Satisfaction

Antennas end Trersernessaon {-NIG Systems

Systems With Reliability, Inc.
P.O. Boa 856, Ebensburg. PA 15931
1-814-472-5436 FAX 1-814472-5552
E-mail swentlerd-wave.com
wwwswr-rf.com

The FM10 Series

it

Speaker system series
Hatler/Booth 58729
V The TRM6, the latest addition to
the Active Monitor Speaker System, is
a two-way, bi-amplified active speaker
system that is magnetically shielded.
Offers a free field frequency response

of 55Hz to 21kliz ± 2dB. The peak
acoustic output per speaker pair us-
ing music as a sound source at lm is
120dB or greater. Total harmonic
distortion is 100Hz to 21kHz (90dB at
1m on axis).

888-HAFLER1; fax 602-894-1528
www.hafler.com
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Digital Universe expansion
Custom Business Systems Inc.
Booth L12553
The NetCapture facility permits flex-
ible recording of incoming satellite
programming, and live audio routing
allows such feeds to be played direct-
ly to air in real time. With access from
any Digital Universe workstation,
these new functions vastly increase
broadcasters' ability to route audio
material intelligently through a facil-
ity. The NetCapture capability allows
Digital Universe users to set up a
schedule for pre -recording of satel-
lite inputs. Schedules can be entered
by exact time, or by other parame-
ters: for instance, to begin recording
upon receipt of a specific tone. As
many as eight different sources can
be recorded simultaneously from a
single machine.

800-547-3930; fax 541-271-5721
Info@cbsi.org; www.cbsi.org

Circle (224) on Free Info CardDavicom
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New Products  Appearing at NAB99
AES/EBU snake cable
Gepco/Booth L16461

Po The 552608GCF -a flexi-
ble, thin -profile, eight -pair dig-
ital cable - is designed for
cable assemblies with multi -
pin connectors, studio and rack
interconnect, or medium -length
permanent installation runs.
Well -suited for terminating to
the higt.-density multi -pin connectors found on many of the latest digital
audio consoles, multirack recorders and routers. The color -coded pair jackets
follow the base -10 resistor color code. The master jacket is UL -listed, NEC -
type CM. The 1001/ cable features two 26 -gauge tinned copper conductors,
a foam PE dielectric and a foil shield with 26 -gauge TC drain wire.

312-733-9555; fax 312-733-6418
gepco@gepco.com; www.gepco.com
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Music recording and mastering
Digital Audio Research Ltd. (DAR)
Booth L18107
ImRs OMR8 lineup includes the high -
resolution music recording and mas-
tering OMR-8MR and the OMREI-P
for audio production/post-produc-
tion edLing. A high level of audio
networking is integral to DARs de-
sign approach, with the inherent flex-
ibility of the ()MRS based on DARs
Genesis software platform. Address-
ing the fundamental issues of file
format and data handling, Genesis
has adopted Microsoft .way files as its
native format, enabling easy compat-
ibility with other products.

444 1372 742848; fax 444 1372 743532
www.dar.uk.com
malledar.uk.com

Circle (227) on Free Info Card

Audio cart -replacement system
Virttal Sound and Video
V -CART is a full -featured digital au-
dio cart -replacement system for the
Mac. Offers unsurpassed flexibility
and the most cost-effective solution
to record, play and edit audio in the
live environment. Features include
120 On Demand keys allowing in-
stantaneous playback, a 10,000 entry
playlist with single play, loop, segue,
auto -cue, Jog, and playlist EDL. Oth-
er features include manual and au-
tomatic recording modes, logging to
text file or database. (templates in -
chided), and drag -and -drop file entry
and playlist assembly. A Windows
version will soon be available.

732-274-9451; www.v-cart.com
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Professional digital
audio media
Maxell
Booth L24512

The new family of
media for professional
audio applications in-
cludes the MD -PRO,
DAT, DTRS and A-DAT.
The MD-PRO74's sensi-
tive magnetic layer de-
livers a carrier -to -noise

ratio of 47dB, very low bit -rate errors and a wide magnetic power margin. A
microscopic layer of protective lubricant covers the disc surface, which
ensures longevity. The DAT cassettes use ceramic armor metal particles that
deliver more than 2600 Gauss of magnetic energy. Also featured are a highly
uniform dispersion and precision surface polishing, which result in higher RF
output and lower modulation noise.

800-634-9366; fax 201-796-8790
pbyme@maxell.com; www maxell.com
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Plug -on transmitter
Telex/Booth L24228

The ProStar Uhf UT -12 universal
plug -on transmitter allows the use of
any XLR compatible dynamic and elec-
tret-type microphone with Telex's
ProStartIFIF wireless microphone sys-
tem. The system operates on the UHF
hand in the 690 to 725 RF caner
frequency range while offering a fre-
quency response of 50Hz to 15kHz.
Frequency stability measures .005 per-
cent with an unweighted signal-to-
noise ratio of 91dB with less than 0.5
pc i-nt third harmonic distortion.

512-884-4051; fax 612-884-0043
prosound@7.elex.com; www.telex.com
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FM power monitor
Davicom Tedmologies/Booth L13057
The FMPM-01 monitors the RF pow-
er level at the transmitter output and
includes a demodulator to provide a
sample c,f the audio signal.

609-653-1065; fax: 609-653-1075
infodavicom@davicom,com

www.davicom.corr
Circle (229) on Free Infc Card

On -air control is just
part of o r pictur

Pristine RapidFire:
the all -in -one digital broadca

system.

www.pristinesys.com (310) 670-7500

Circle (158) on Free Info Card
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New Products  Appearing at NAB99
Digital Telephone Hybrid
Gentner Communications/Booth L10671
llo The DH30,
with new cus-
tomer -driven
features, replac-
es the DH3 tele-
phone hybrid.
Ideal for an open studio or talk -show format, since its acoustic echo
cancellation and digital signal processing (DSP) technologies eliminate
unwanted noise and enhance the overall quality of incoming and outgoing
audio signals. Additional processing features automatically compensate for
abrupt increases or decreases in audio level \.

800-945-7730; fax 801-977-0087; infoagentner.com; www.gentner.com
Circle (231) on Free Info Card

Integrated software suite
Dalet/Booth L13394
The Dalet 5 addresses the complete
range of tasks performed in radio: live
or automated broadcasting, program
scheduling, production, news and traf-
fic management. Dalet's new Inter -
Web for group connectivity. Team -
News for all newsroom requirements,
and TeamRadio for group -wide traffic
management will be showcased.

212-825-3322: fax 212-825-0182
www.dalet.com

Circle (233) on Free Into Card

for state of the art
Expandable Transmitter
Control Systems.
as many as 8 transmitter sites
can be controlled in Real -Time

NEwl
DATA L I N-

with modem and voice support

TM

See us at NAB Booth #L20717

ELECTRONIC
ASSOCIATES

INC.

(915)595-3103
web: www.elecassoc.corn

Solid-state FM transmitter
Broadcast Electronics
Booth L13677
The FM -10S 10kW transmitter fea-
tures an extensive redundancy and
protection .systent that will keep the
signal on the air even in the most
extreme conditions. An available
standby exciter, IPA, and power sup-
ply can give you full power standby
capability without the cost of an
additional standby transmitter. Large,
removable front and rear panels pro-
vide access to every major assembly
for fast and easy repair.

217-224-9600: fax 217-224-9625
kwinking bdcast.com; www.bdcast.com

Circle (232) on Free Info Card

1x5 AES/EBU Digital amplifier
Harris/Booth L16710
The HDDA is available in two configurations. The I IDDA 12/110 is a
transformer balanced 1101/ device with inputs and outputs on screw
terminals. The HDDA 12/75 is a 7511 device with termination BNC connectors.
Both feature cable equalization, data relocking and signal error detection.
Detected errors can be used to trigger an external alarm. A seventh digital
output is provided on a 1/4 -inch jack located on the front panel. Both models
are suited for monitoring with an optional Harris ABB-1 Audio Bit Buddy, or
they can be patched to route the signal to another destination.

800-622-0022; fax 513-459-3890; broadcast@harris.com
www.broadcast.harris.com/communications
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Modular interfacing system
Leitch/Booth L22257

PO. The Genesis 6000 Euro-
card system can mix optical,
analog/digital audio/video
signals within the same rack-
ing system. With more than
30 different card -based products, Genesis offers solutions to simple or
complex system -integration problems.

800-231-9673; fax 757-548-4088; www.leitch.com
Circle (235) on Free Info Card

ENGINEER'S BEST FRIEND!
 Eliminate flanging (hollow room) effect
 Eliminate bad room acoustics
 Hold absolute levels
 Correct voice symmetry
 Front panel input level select

+4 to -50 dB
 Three section variable boost

and cut equalization
 Compander/Expander cross

coupled for maximum punch
 Built-in earphone jack

AlRcorp 500PH
Microphone Processor

DE-ESSER designed to protect
pre -emphasis curves

 Simultaneous mic level and line level ouptuts
 Internal 48 Vdc Phantom Supply

AIR core Call your dealer...
or call 972-304-0455 FAX: 972-304-0550

Circle (159) on Free Info Card
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New Products  Appearing at NAB99
Sound isolation endosures
WhisperRoom/Booth 54514
V The SE Series of portable isola-
tion enclosures offers a unique mod-
ular design with manageable com-
ponent weights. Easily assembles
and disassembles. Walls are 3 inches
thick, arid floor and ceiling panels

are an inch thick. Provides access for
communications (e.g., microphone,
headphones, speakers). Features
acoustically engineered, detachable
ventilation systems. A door window
is standard, and a wall window is
optional.

423-585-5827; fax 423-585-5831
whisperritIcs.net; www.whisperroom.com

Circle (236) on Free Info Card

Compact monitor
FHB/Booth L13994

The Circle 3 monitor combines a
custom -designed, linear response
5.5 -inch mid/bass driver with a fer-
rofluid-cooled, soft -domed tweeter.
Features a controlled order cross-
over and a consistent sonic signa-
ture across the range. The input i-
balanced XLR or unbalanced RCA
phono (switchabla and the amp
pack uses low -noise semiconduc-
tors, 1 -percent precision resistors
and heavy-duty power supplies with
long -life capacitors to deliver 60W
to the mid/bass driver and 60W to
the HF init.

310-319-1111; fax 310-319-1311
sales@hhbusa.com

www.hhb.co.uk
Circle (237) on Free Info Card

CD player
Tascam

Booth L22383
1110. Tae CD -450
features Auto Cue
and Auto Ready
functions, Call
and End of Mes-
sage functions, Fader and Event Start capability, incremental play, numeric
keys. and all the connectors needed to interface with other equipment.

3234213-0303; fax 323-727-7635; www.tascam.com
Circle (238) on Free Info Card
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Pristine RapidFire:
the all -in -one digital broadcast

system.
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Digital console card
TC Electronic/Booth L10694
UnitY Yamaha 02R enhancements
include the Finalizer studio master-
ing technology as an optional type
of processing in lieu of M2000 -style
effects. A 24 -bit ADAT/TDIF I/O
card is also available. UnitY cards
now ship with M2000 and Finalizer
software and are active for a 100 -
hour trial period. At the end of this
period, the user will be prompted to
select which configuration to con-
tinue running. Accessing both types
of signal processing is possible by
purchasing an additional software
license from TC Electronic. The op-
tional ADAT/TD1F I/O card gives the
user access to the inputs and outputs
within the card slot occupied by the
UnitY.

905-373-1828: fax 805-379-2648
tcus(rrtcelectronic.com
www.tcelectonic.com

Circle (240) on Free Into Card

AES3 audio
distribution amplifiers

Audio Technologies
Inc./Booth L16126

IP. Several models of
AES3 distribution amps
are available in single and
dual input configurations. Optimized

Diversity wireless
mic system
EVI Audio/Booth L24228

The R200's proprietary
Secure -Phase diversity uses
the signal from both anten-
nas at all times to eliminate
phase or polarity shifts and
maximize signal strength.
Operates in the range be-
tween 710.100MHz and

721.350MHz on single frequencies. The system's RCU receiver is designed to
work with microphone signals and offers a three -pin, XLR-type balanced mic
level and Vs -inch unbalanced line -level output connectors and specially
tuned antennas.

616-695-6831; fax 616-695-1304; tbriggs@eviaudlo.com
Circle (239) on Free Info Card

Joemeek stereo compressor
1)N11 Audio Group/L10883
The C2 is a 1RU stereo compressor. The unit offers a range of compression
effects based on a new design that makes the compression ratio vary with the
input control. Incorporates the newly developed Joemeek Sum and Differ-
ence compression system, thus improving the unit's stereo image stability and
the accuracy of the left and right gains. Features auto -variable slope optical
compression/limiting.

310-373-9129; fax 310-373-4714; sales Memeek.com
Circle (241) on Free Into Card

for balanced
1100, XLR or 75S/ BNC coax outputs. The units detect sample rates fr(nn
27kHz to 96kHz, display standard rates, and generate low jitter outputs to
drive up to 12 XLR or 24 BNC lines. They also feature adjustable input cable
equalization with status and error readouts.

215443-0330; fax 215-443-0394; www.atiguys.com
Circle (242) on Free Info Card

Wireless mic receivers
Azden/Booth L13157

The 411DRH UHF
receiver is manufactured
in a metal half -rack case
and is designed to stand
alone or mount, with
optional rack adapters,
in a standard full 19i

inch rack. Features in-
clude a front panel on/
off switch, volume ad-

just and RF and audio level display. Also on the front panel are the group and
channel adjustment switches for choosing one of the 63 user -selectable UHF
channels. The rear panel features twin removable antennas, both a balanced
XLR and an unbalanced 1/4 -inch output connector, the 12V DC power
connector and a newly added Squelch adjustment.

516-328-7500: fax 516-328-7506; axclenus0aol.com; www.azdencorp.com
I le (243) on Free Info Card

eQEI
Pre -built Transmitter Sites

Solid -State Transmitters

Single -Tube Transmitters

Low Power Transmitters

RF Amplifiers

FM Exciters

Digital T1 STL Systems

Digital Spread Spectrum

Digital Stereo Generators

Modulation Monitors
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New Products  Appearing at NAB99
Instant shelter
L -L UP

-OW Booth L13691
The Eclipse model fea-

tures a white, powder -
coated rustproof steel
frame, a fabric top and
glider inserts that provide
smooth opening and c1(
ing action. Available in siz-
es ranging from 8'x8' to
10'x20'. Tops are available

in 23 colors. The shelters can he customized with logos and call letters. Each
unit comes with stakes.

800 -45 -SHADE; fax 909-781-0586; www.ezup.com
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Modular ISDN multiplexer
Harris/Booth 1,12853
The Intraplex IntraLink ISDN monitor can control up to six basic -rate
ISDN lines in a single 3RU shelf. Handles any combination of program
audio, voice and data using standard Intraplex channel modules. It can link
five shelves for 30 BRI and is compatible with most industry codecs. Delivers
MPEG program audio up to 128kb/s and delivers LAN data at 128kb/s. Telex
and Clearcom voice and data compatible for remote intercom use and is
field -configurable via a new Windows -based user interface.

800-622-0022; fax 513-459-3890; broadcast@harris.com
www.harris.com/communications
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Autoloading CD -R duplicator
MediaFORM/Booth S8664
V The CD -3704 is a four -drive,
standalone system that delivers one -
button operation and unattended
duplication of up to 100 CD -Rs.

111
./a/INIO

I I

Features include separate accept and
reject bins; prescan, which scans the
master for errors prior to burning;
and a Smart Controller, which auto-
matically identifies complex formats
like ISO, Hybrid, Mix Mode, HFS and
Red Book CD -Audio.

610-458-9200; fax 610-458-9554
info@mediaform.con
WWW m ed aiform.com

Circle (:46) on Free Info Card

Modulation Monitors

Digital STL I TSL Systems

I MI!!!!Willil
Low Power Transmitters

Meeting The Broadcaster's
Present And Future Needs

Transportable Pre -Built Transmitter Sites

QEI Corporation
One Airport Drive, P.O. Box 805
Williamstown, NJ 08094
e-mail. qeisales@qei-broadcast.com

For More Information Call Us

eQE

1'

Solid -State and Single Tube
High Power Transmitters

Toll -free Sales (800) 334-9154
Fax (609) 629-1751

Ermergency Service (609) 728-2020
Web Site: http://www.gei-broadcast.com

Toll -Free At (800) 334-9154
Circle (161) on Free Info Card
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New Products
NEW MULTIFUNCTION LCD

AVCOM's PSA-65C
Portable Spectrum Analyzer

Microprocessor Controlled, 1-1250MHz In One Sweep!
AVCOM's newest Portable Microwave Spectrum Analyzer, model

PSA-65C, incorporates a microprocessor and attractive multifunction,
backlit LCD, with an expanded frequency range from less than 1MHz to
over 1250MHz, for the amazing price of $ 2930.

AVCOM's new PSA-65C is a low cost general purpose spectrum
analyzer that's loaded with standard features including FM audio
demodulator, AM detector and digital frequency lock. The PSA-65C
covers frequencies thru 1250 MHz in one sweep with a sensitivity
greater than -95 dBm at narrow spans. ThePSA-65C is ideally suited
for2-way radio. cellular, cable, satellite, LAN. surveillance, educational,
production and R&D work. Options include new 1250 MHz frequency
extenders, BNG-1000A tracking (noise) generator, log periodic anten-
nas, carrying case (AVSAC), and more.

li

itioamii

 iies.e
i 0100 0209

  

AVCOM

11Y.

-
,LC.) iii...--

. ..

500 SOUTHLAKE SOL), LVARD
RICHMOND, VA 23236 USA

804-794-2500 FAX 804-794-8284

Phone, fax or write for more information or to order.
Visit our website at www.AVCOMofVA.com.
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Coaxial Dynamics'
NEW Line of

Liquid/Air
Terminations

are quickly becoming
the choice of

"Chief Engineers"
for testing, adjusting

and alignment of
R.F. Transmitters.

The NEW design
of the Coaxial

Liquid/Air Cooled Loads
gives you the capability
to handle requirements
from 1 Kw to 10 KW.

COAXIAL DYNAMICS
SPECIALISTS IN RF TEST EQUIPMENT & COMPOMNTS

15210 Industrial Parkway, Cleveland, OH 44135
216-267-2233 800 -COAXIAL FAX: 216-267-3142
E -Mail: coaxial@apk.net
Web Site: http://www.coaxial.com 1:21 VISA

Appearing at NAB99
CPU switcher
Gefen Systems/Boodi L17860
V The ex -tend -it PC/Mac2000 allows for switching

between any
combination
of up to six
PCs and/or
Macintosh
computers
using only
one monitor,
keyboard and

PC/Mac2000 replaces :lie PC/Mac24 1.

818-884-6294; fax 818-884-3108; gsinfo@gefen.com
www.gefen.com
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MOUSe. The

Miniature transmitter
Sennheiser/Booth L24825

10, The SK3063 is a miniature, tunable body pack
transmitter that provides 50mW of output power.
Sixteen selectable frequencies in a
24MHz micro range operate within
the UHF macro range of 450M1 lz to
960MHz. The micro range can be
retuned within the hounds of the
macro range to ensure continuous
operation regardless of DTV fre-
quency allocations. A HiDyn plus
noise -reduction system exhibits a
signal-to-noise ratio of 108dB(A).
Phase -lock loop technology en-
sures frequency stability.

860-434-9190; fax 860-434-1759
www.sennheiserusa.com
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Multidrive duplicators
Discmatic

The M1DX7000 and MDX3000 tower modules, featur-
ing seven and three CD -R drives respectively, can produce
up to 21 full CDs per hour. For quicker duplication, the

newly designed SCSI
bus allows a faster data
transfer rate and copy-
ing of up to seven discs
simultaneously. Both
units can copy directly
from CD to CD rather
than working through
the hard drive. They
can also save the infor-

mation to the hard drive during copying. combining two
steps into one. The core logic for both units is stored on
an advanced flash ROM and the internal firmware can be
upgraded via a firmware CD or by downloading the
firmware file from the I)iscmatic website.

800-422-6707; fax 516-894-9700; info@discmatic.com
www.discmatic.com

Circle (249) on Free Info Card
Circle (163) on Free Info Card
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New Products
Appearing at NAB99
Transient voltage surge suppressors
Lightning Eliminators &
Consultants/Booth L18109

A The Sandwich Block has been
designed to withstand up to
1,280,000 amps per phase without
destruction or potentially compro-
mising the protected system. Meets
UL 1449 Second Edition standards
on its own. Its redundant safety
mechanism ensures total protection
from surges and overvoltages, and
it has energy -handling capabilities
of up to 50k Joules.

800-521-6101; fax 303-447-8122
www.lIghtningeliminators.com
Circle (250) on Free Info Card

PC -based digital audio system
Mediatron/Booth L10283
The 1999 version of the AirControl
NT hard -disk PC -based digital audio
system for radio, includes new plug-
in tools to make it more effective in
connecting with technologies like
the Internet, intranet, and DAB. With
the new system, it is possible to enter
into the broadcast schedule of a Me-
diatron system anywhere and to
record directly into the schedule. The
recorded voice elements can be di-
rectly transmitted. Available in stan-
dard and professional versions. The
standard version can be built up step-
by-step to the professional version.

+49 8131 8305 0; fax +49 8131 8305 25
info@mediatron.com
www.mediatron.com

Circle 1251) on Free Info Card

BROADCAST TECHNOLOGY
COMPANY

ULTR., ........ ....
. . .

The UM -2000 is a self contained split band stereo
FM processor, with AGC and

an -ultra transparent- digital stereo generator.
Designed to give you concert quality,

at a price you will like.
Contact us for details and dealer information.

Just s1.895.00

affordable
audio
processing

BROADCAST TECHNOLOGY
COMPANY

PO Box 751  Lamar, CO 81052
(7 1 9) 3 3 6-3 9 0 2

htt p ss tcom

Circle (155) on Free Info Card

Telephone Line
"Eliminator"

a
INOVONICS

Telephone Svviteh

PC4.14,4 MOM 4
Coo.t.,

fa

MODEL 'PBX 

7 DIAL -UP DEVICES CAN SHARE ONE CENTRAL -OFFICE LINE
Inovonizs' PBX is a cost -saving alter-
native to the multiple telepione lines
otherwise needed for modems,
alarms and other dial -up apparatus
installed at remote equipment sites.
The PBX allows as many as seven
devices 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
 M crowave Relays
 Geophysical Monitors
 Pumping Stations
 Security Systems

PBX
$420

Inovonics, Inc.
1305 Fair Ave., Santa Cruz, CA 95060 USA
TEL: (408) 458-0552 FAX: (408) 456-055L

www.inovon.com

Zircle (154) on Free Info Card
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New Products  Appearing at NAB99
Multichannel audio converters
Euphonix/Booth L12483

. P P I I !

.4 This family of con-
verters comprises 44.1/
48/96KHz, 24 -hit sig-

I, II I nal paths and features
28 -channel modularity.
Configurations include
analog-to-AES3, AES3-
to-analog, AES3-to-

MADI, MADI-to-AFS3, MADI-to-analog, analog-to-MADI, analog -to -analog
via MADI (snake), and AES3-to-AES3 via MADI (snake). Features include on-

demand sample -rate conversion and bit reduction per AES3 stream, and auto-

detection of external sync.
818-766-1666; 818-766-3401; www.auphonix.com

Circle (252) on Free Info Card
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Surge protector
Tripp Lite
.4 The Super 10 features 10
outlets with built-in safety cov-
ers. Two of the 10 outlets are designed to remain on even when the
master power switch is off. All Super 10 models include a 10 -foot cord
to reach distant outlets and a space -saving right-angle plug. Colored cord
stickers identify each connected device's cord. A unique design allows

transformers to be plugged in without covering adjacent outlets. The deluxe model includes a fourth LED to alert
users to dangerous low -voltage conditions that could damage connected equipment and corrupt data.

773-869-1111; fax 773-869-1FAX; infoetripplite.com; www.tripplite.com
Circle (254) on Free Info Carc

Streaming audio player
Digigram/Booth L10653, S9524
Connected to a server via Ethernet
(10/10013T), the NCX200 decodes
and plays a stereo audio stream. A
bidirectional serial connection per-
mits source selection, status and oth-
er communication with the server.
This terminal is designed for a vari-
ety of networked audio applications,
including audio -on -demand, perma-
nent playback and public address in
places. Programmed using the Digi-
gram SDK, the NCX200 is the first in
a new range of Digigram audio
appliances.

703 875 9100; fax 703-875-9161
glassman@digigram.com

www.digigram.com
Circle (253) on Free Info Card

Lightning Fast Information
For you, the Internet is a tool, not a toy. You don't
have time to fill out cards, send it out via snail
mail and then wait and wait and wait. But what
else can you do?

Now get your inquiries answered faster with
BE Radio's NEW online reader service "cards."
Your request is automatically e -mailed to the
companies who have the product, or you can link
directly to Web sites for the service information
you need.

Quick, easy and lightning fast. Check it out on:

WWW. beradio.com
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State-of-the-art products in the field
of audio connector technology.

ENTER

www.neutrikusa.com
NEUTRIK USA, Inc.: The NEUTRIK USA, Inc. website features
direct links to various sites including Authorized Distributors,
Sales Representatives, NEUTRIK USA, Inc. offices and our
parent company's website for on-line access to spec drawings
through WHIP files. Viewing includes a What's New section for
new product introductions and a Trade Show section so that you
can come see our products in person!

About Us

Products

Profiles

Nom

PASS

TeCit II per

LIMOS

Deere

Closaa*Ce

Contxts

OSISAMS
cera See
.110111b

Woo

PS Wow

Media Touch Homepage

Raiii

New NOW!

Stedoltonch provsks Radio Stations aol, sate of the at &DIA audio ssuniii

ho hie assist of nil annotation ire Sledial ouch Is -the Waters Dotal

www.omt.net
OMT Technologies: MediaTouch by OMT Technologies pro-
vides radio stations with state of the art digital audio systems for
live assist or full automation use. With over 14 years of broadcast
experience, MediaTouch has innovative software solutions start-
ing as low as $995. Surf to MediaTouch, see our exciting new
products, and find out how our clients sound better and save
money with our unsurpassed quality, reliability, and support.

RECENT DEVELOPMENI 

k'remora Fre. ,rOrrP
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www.prophetsys.com
Prophet Systems: Dis«Aer true digital audio with the Audio
Wizard CFS32 from Prophet Systems Innovations.

-"..-7 -'\-:\\ -
7` \:\ aiithormentANI

" r";"":3461.*4404.t1Q17,114}._,

igietiortent ,Prie/SASApilMeaftelosit-i-e sit -dtreiehitteMiltitot
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'About Cerntorrented %ear,. STe 41.1 Service iirMed

*AM Trensimitters 'SPA Transmute., IOW Transrretterr.

111PsalliSeve liroade.sat lissomly Division
_ .

www.contelec.com
Continental Electronics: Things to find on the www.contelec.com
Web site are: District Sales Manager's contactdata; Factory Marketing
& Sales personnel contact data; E -Slide - FREE engineering software;
Product Line Descriptions and Specifications; Links from Broadcast
Supply Division to vendor Web sites.

datawople®
The Globe,/ in,ortnatior Sour,'"

Scab Wed 19r1

A hay., leg Kee inia. agw,y Sc'"

Free FCC Mcnitoring
'FLAG) Service

Dataworld is offering for a haired
Enie. a FREE 30 day ilia! of our
FLAG Service to cusomers wt. are
tot currently subscrib ng to this
service.

www.dataworld.com
Dataworld: Dataword is an industry -leading information
services company founded in 1971. Twenty-eight years of
software development and data processing experience al-
lows Dataworld to set trends in information services and
solutions. Click on Dataworld's home page for exciting
information on our Flag Service, the production of DataXpert
and our new line of digital television services.

Woleents PRISOninet

NHaWfI II41141II

 FelLenAllficasinteslifteelSe
POP

 rEAL)21combilore
 Owl Your ANN sate Rerromosbe
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21933
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www.pre.com
Pacific Research & Engineering: Since 1969, Pacific Re-
search & Engineering has been the most respected manufac-
turer of on -air and production consoles, studio cabinetry and
peripheral equipment for the radio broadcasting industry.
Installations cover more than 2,000 studios including seven of
the top ten radio stations in the U.S., as well as networks like
ABC, CBS and ESPN Radio, and showcase facilities including
Disney World and Universal Studios.
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Radio Engineering Achievement Award
10.(aeoltrey N. Menden-

hall has been honored
with the 1999 NAB Radio
Engineering Achievement
Award. The awards were
established in 1959. They
are given to industry lead-
ers who've made contri-
bution to the state of the
art of broadcast engineer-
ing. Mendenhall is vice
president for advanced
product development of
Harris Broadcast Systems
Division. He has worked
in the broadcast industry
transmission expert.

Mendenhall

for 35 years and is an FM

GE -3 loses lock
Just atter -i:uU in the morning on March 12, 1999, some

radio stations in the U.S. experienced disruption in their
services. The problems were caused by an anomaly with
GE Americom's GE -3 communications satellite. The satel-
lite experienced a sudden malfunction in the unit's
inertial measurement unit. The IMU contains the gyro-
scopes that allow the satellite to remain properly posi-
tioned. Thus, the craft lost earth lock and began to turn
slowly. The satellite was placed in "safe" mode and
restoral plans were executed.

Some of the affected radio stations were able to use
restoral services to maintain transmissions until the
GE -3 anomaly was corrected. ABC Radio Inc., for exam-
ple, relied on SatCom C-5 to provide a copy of the feed
the GE -3 usually generates.

GE Americom provided constant progress reports to
those receiving the GE -3 feed, which allowed owners to
relay proper information to their stations. By 8:00 a.m.,
the satellite was properly stabilized. The C -band function
was restored by 8:55 a.m., and the Ku -band was restored
by 9:49 a.m.

Lucent begins IBOC testing
Lucent Digital Radio, a wholly owned subsidiary of

Lucent Technologies, has announced that it is testing its In -
Band On -Channel (IBOC) Digital Audio Broadcast (DAB)
system with National Public Radio member station WBJB-
FM. The field tests, which will begin immediately, will
evaluate a range of technical issues associated with digital
FM radio. WBJB-FM, licensed to Brookdale Community
College in Lincroft, NJ, is the first NPR member station to

test the current generation of IBOC DAB systems.
Lucent has also announced that it will begin commercial

radio tests through an agreement with Nassau Broadcast-
ing Partners, based in Princeton, NJ, a statewide radio
network that owns 19 stations. According to Lucent, these
tests will be the most extensive, advanced tests of digital
radio to date in the U.S. Lucent will supply the hardware
and software for the field-testing. Nassau Broadcasting
Partners will provide the radio sites and will support the
test evaluation.

In January, Lucent unveiled its Multi -Streaming technol-
ogy, which solves the problem of providing high -quality
digital audio reception over a coverage area equal to that
of current analog FM stations.

The tests with Nassau Broadcasting Partners will evalu-
ate several technical issues associated with digital radio,
including interference, range of signal and audio quality.
Lucent's IBOC system draws on a number of patented
Lucent digital audio and channel coding techniques,
including the Perceptual Audio Coder (PAC) algorithm;
Unequal Error Protection, which prioritizes information
based on its impact on audio quality; and Multi -Stream-
ing, a combination of techniques that extends the cover-
age of digital signals by allowing for graceful degradation
of audio quality.

Lucent will test its AM IBOC system in mid -1999 and will
conclude all field tests on its system by the end of year.
The company expects to have product -ready systems
available in 2000.

FCC auctions coming slowly
By early April, the FCC is expected to release its order

affirming its August 18, 1998, First Report and Order,
which substituted auctions for comparative hearings as
the method to resolve mutual exclusivity among compet-
ing applicants for commercial broadcast spectrum.

There still is no word as to when the freezes on
processing AM major changes and AM and FM new
applications will be lifted. Nor is there much hope that
auctions will be held before September. Under the
auction rules adopted in August, which are likely to be
affirmed in most respects, each group of auctionable
applications will be the subject of a public notice by the
Wireless Bureau (the FCC's auction manager), which
public notice will propose minimum bids and other
specific auction methodology. These public notices will
seek comment from the eligible participants. The public
notice/comment procedure is not likely to begin until
the reconsideration order becomes "final" probably in
mid -May, and processing the many groupings of MX'd
applicants will be time-consuming.
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Business/ People
Business

IP. Recently, the French com-
munications equipment manu-
facturer AETA Audio opened
its U.S. subsidiary in Rockaway,
NJ. Sales, marketing, shipping
and technical support will be
functions of the U.S. division.
Mark Kaltman will serve as
president of the operation. Most
recently, Kaltman has held the
positions of sales manager for
Denon Electronics and for
Wheatstone.

EMTEC Pro Media reports that no interruptions will
occur in its worldwide operations when the year 2000
begins. Its Y2K compliance efforts have included outreach
to its suppliers and haulage contractors as well as detailed
testing of computer systems at all its manufacturing and
business sites.

Blaupunkt has developed a technology that converts
incoming radio signals into digital data, resulting in
significant improvements in reception capability, sound

quality and con-
venience com-
pared with con-
ventional radi-
os. DigiCeiver

technology will first be used in a new line of Blaupunkt car
stereos that will be introduced later this year.

By converting the analog signal to digital, the unit
performs the demodulation in DSP and produces high -
quality stereo sound, reduces interference and distortion,
extracts Radio Data System and other data subcarriers, and
provides a high level of digital control over the functioning
of the analog front-end circuitry.

CD Radio Inc. has announced the opening of a new
office in Detroit. The office will give CD Radio a local base
for furthering relationships with major automotive compa-
nies. CD Radio's Detroit office can be reached at 248-449-
2970 and its fax number is 248-449-2971.

Bayerlscher Rundfunk has signed an agreement ti)
purchase 14 of Continental Electronics' new 10kW
solid-state FM transmitters. The new transmitting system
will be installed at transmitting sites in Ochsenkopf and
Kreusberg, Germany.

In March, Wheatstone purchased Auditronics. Wheat-
stone recently moved into new facilities located at 600
Industrial Dr., New Bern NC 28562. Auditronics is currently
based in Memphis, TN.

NETIA has two new websites. Check the sites out at
www.netia.net or www.netia-broadcast.com..

SOLID STATE, FM BROADCAST

POWER AMPLIFIERS
. ,J 0umm II II

40,

FM AMPLIFIERS FROM 150W TO 3KW,

MODULES FROM 10W TO 700W

NAB99 BOOTH L13170

Silicon ValleyPOWER
AMPLIFIERS

The RF People

Call 408-986-9700 Fax 408-986-1438
Circle (165) on Free Info Card

Simply Grab that Caller
and put 'em On -the Air

Guest Module 1
Remote Keypad

innkeeper lr D gital Hybrid
The perfect hybrid for anala) telephone I r les. True
separatior of send anc receive audio. DS F automati-
cally adapts to line conditions. Auto-AnEwer/discon-
nect. 19" rack mount or 11" desktop versior . Optional
remote control.
Available June 99.

NAB99 Booth L11256
in the LVCC

New
in 99

4116Audio RBeromaccitceast Gear

800-552-8346 Fax: 815-786-8502
815-786-2929 www.jkaudio.com

Circle (164) on F-ee Info Card
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Business/ People

A.R.M.A

Sonifex, in collaboration with its Danish distributor,
Interstage, has completed a project for Danish Radio to
produce 95 desktop units to connect to their existing
journalists' Dalet workstations.

Each desktop unit, culled PCXtender, comprises a steel box
on which a PC monitor can sit. The box links to another unit
that can be screw -mounted to the underside of a desk nearer
the recording sources. The units provide dual stereo analog
and stereo digital inputs to, and stereo analog outputs from,
the PCX audio cards of the Dalet workstation.

An input switch has an input level control. An input
balance control together with an image control set the
stereo position, which can pan the stereo image to
mono or to a reverse image. A monitor section allows
the user to monitor the signal being sent to the Dalet
workstation (recording) or the signal coming from it
(playback). There is a separate headphone level control
for the two headphone outputs as well as a separate
stereo monitor output.

The Mid -Atlantic States Expo conference is scheduled
for June 7-8, 1999, in Atlantic City. Guest speakers will
include author Robert Spector, author and columnist Roy
Williams, and Al Ries, chairman of Ries and Ries, an Atlanta -

based marketing firm. To register for the
conference, contact the New Jersey

Broadcasters Association, Broadcast
House, 348 Applegarth Rd.,

Cranbury NJ 08512.
ARMA will provide the

Engineering Track tech-
nical sessions for the con-

ference. ARMA is currently accepting applications for
exhibitors at the convention as well as for technical
session presenters. For more information, contact
ARMA at 609-653-6130; fax 609-653-1075; e-mail
mail Oa rmagroup.org.

Also, ARMA is conducting a membership drive and
invites interested parties to contact the organization for
information.

10. The Spectrum Integrity
Task Force, formed by the NAB
in January, held its first meeting
on March 9 at NAB headquar-
ters. Bruce Reese, Bonneville
International president/CEO,
heads the group, which will
work with the FCC to make sure
new services will not harm ra-
dio -service quality. See Table 1
for a list of the other task force
members.

Broadcast Supply Worldwide
has become a distributor for Day-
icom products. BSW will sell the
company's remote control and Table 1. Spectrum Integrity Task Force members.

signal monitoring lines, along
with selected RF products. BSW
can be reached at 253-565-2301.

People
Po Michael Dosch has been

named managing director of
Telos Systems/Cutting Edge.
Formerly, Dosch was with Pa-
cific Research & Engineering,
where the positions he held

included vice president and CEO.

David T. Antoine recently was
appointed to the position of
national sales engineer and tech-
nical support for AETA Audio.
Previously, Antoine worked as
sales and project manager for
DSI RF Systems.

Joining Digigram as busi-
ness development managers,
Paul McClellan and Joel Ras-

mussen will focus on seeking
out and establishing new U.S.
partnerships. 1110.

Digigram has shifted its corpo-
rate management structure.
Founders Philippe Girard-But-
toz and Marian Marinescu will
hand over day-to-day company
management to G6rard Sant-
raille and Neil Glassman. With
the consent of shareholders, Di-
gigram's single board of direc-
tors will be split between a
supervisory board and an executive board.

Rasmussen

Name Title omsan
Raymond Benedict Director, Spectrum Engineering &

Regulatory ..-Tompliant e
CBS

Michael Carter President/General Manager Carter Broadcast Group Inc .

Ed Christian President/CEO Saga Communications

Diana Coon Vice President/General Manager WMAN/VVYHT/VVSWR

Richard Ferguson Vice Presiient/COO Cox Radio Inc.
Joe Field Chairman/CEO Entercom Broadcast Group

Bert Goldman V.P. Engineering, Radio Division ABC Inc.

William L. McElveen Executive Vice President Bloomington Broadcasting Corp.
Randy Michaels Chief Exect tive Officer Iacor Communications Inc.

Randy Odeneal General Partner Sconnix Broadcasting Company

I. William Poole General Manager WFLS-FMNVYSK-AM/FM

McHenry Tichenor President/CEO Heftel Broadcasting

Bayard Walters President The Cromwell Group
Richard Weening Executive Chairman Cumulus Media Inc.
Lawrence Wilson President( I ( ) Citadel Communications
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"Remember that time is money."
- Benjamin Franklin

When you
st, must
have

precision
timing

MU

When 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

Shively Labs
See us at NAB Booth #12877!

Reach for Ratings!
Shively Antennas Deliver

Coverage!
 Superior Engineering
 Multistation Solutions
 Filters & Combiners
 Translators
- Reliable Pattern Studies

FM 8. TV Antennas
and Related RF Equipment

because ... it pays to be heard!
P.O.Box 389, Bridgton, ME 04009 USA

Tel.: (207) 647-3327 FAX: (207) 647-8273
1-888-SHIVELY e-mail: sales@shively.com

Web: www.shively.com
- An Employee -Owned Company -

Circle (166) on Free Info Card

Bi
Features

Packaged

ma

A new
2.7 GHz
spectrum
analyzer
that proves
big features
do come
in small
packages.

Big Features
 Digitally synthesized

frequency coverage

from 9 kHz to 2.7 GHz

 AM/FM Demodulation

 Internal trace and
setup memory

 AC/DC/Battery
operat-on

 Full markers and
limits capabilities

Packaged Small
 18 lb. - $6,495.00 as
lel 800-8352352 / 316-522-4981 Fox 316-529-5575 Email soles@ifrsys corn
Visa our web site to see the entire line of IFR products: yowsv.ifrinternational corn

Circle (167) on Free Info Card
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FM BROADCAST ANTENNA
FMR Series

Circular polarization

Series fed element

Internal feed

Brass/Copper

construction

Excellent bandwidth

PROPAGATION SYSTEMS, INC.
719 Pensacola Road

Ebensburg, PA 15931 USA
814-472-5540 FAX 814-472-5676

E-mail: psiba@surfshop.net

See us at NAB Booth L10343
Circle (170) on Free Info Card

Totally New! The Bert just got Setter!
"True Triple Overlap Crosefade, aud Voice Traok"

"AutoMox 3000 VT"
0,01oMea 3000 VI II, OtSG 14.40*t..0

EY lools Baud U. NO* If

12.02.1:

41111111111111111.

pause I 0 eestart  stop' Eau
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'221iIME g' '1111111.111111issams====
EMI 00 0", 921:09 CE111111111123 "tP
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Introductory
Price:

$995

Complete Walk -Away Automation for your station
at affordable prices. The "Ultimate" Music On

Hard Dnve Automation on your Windows 95/98
Computer. Does True Triple Overlap, Crossfade,

& Voice Track He Keys, Auto & Live Assist
Modes, much more. Recorder, Editor, & Log Utility

included at no additional charge

Sreackatt Technical Services &ea,
WebSite: www.btsg.com

P%. 281-812-2381

The CircuitWerkes AC -12
Telephone Autocoupler Bay

777,77:47Prrzarni.

Getupto 12 couplers in a neat, compactchasis
Auto answer & disconnect.

'A- 2 audio busses for mass feeds.

 Individually card selectable
buss or 3uxilliary audio I/O.

 The aux. audio jack is ideal
for multiple IFB feeds, etc.
Ring counter answers on
user se: ring number.

%- Momentary or latching dry
contact Dutputs at pickup.

 Remove & install cards
without affecting the rest.

%- LED inc icators for ring.
clipping power & online.

 Check out our Internet web
site for more info and
technical manuals.
nnnnnnn

Cw
U u U LI LI

The AC -12 rack -mounted
coupler bay is the best way to
eliminate a wall or cabinet
full of yesterday's couplers.
Our unique dual audio
busses eliminate the tedious
and messy wiring associated
with mass feeds. Each card
can also individually either
send or recieve telco audio,
making it perfect for IFBs, etc.
Best of all, a loaded AC -12
lists for about $200 per coupler.

CircuitWerkes
3716 SW 31d Place

Gainesville. Florida 32607
(352) 335-6555 / fax 380-0230
http://www.circuitwerkes.com

Circle (171) on Free Info Card

TRANSCOM CORP.
Sevin  the Broadcast Indust Since 1978

FOR INFORMATION & THE LATEST PRICES.
VISIT OUR WEBSITE-www.trcorp.com

SEND YOUR E-MAIL REQUESTS TO: transcom@trcorp.com

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 FM 100K
100 W FM 1985 Harris FM 100K
2.5 KW FM 1974 Harris FM 2.5H3
2.5 KW FM 1984 Continental 814RI
3 KW FM 1985 CSI T3 -F
3 KW FM 1975 CSI FM300E
5 KW FM 1988 Harris FM 5K1
5 KW FM 1983 Harris FM 5K
5 KW FM 1967 Collins 830E
5 KW FM 1967 Collins 830E
10 KW FM 1962 RCA BTF IOD
20 KW FM 1970 Harris FM20H3
25 KW FM 1981 Harris FM 25K
25 KW FM 1981 Harris FM 25K

I KW AM 1979 Harris MWIA
I KW AM 1978 Collins 820D1
5 KW AM 1980 CSI T -5-A
5 KW AM 1978 Collins 828E1
50 KW AM 1978 Continental 317C-1
50 KW AM 1982 Harris MW -50B
50 KW AM 1981 Harris MW -SOB

P.O. Box 26744, Elkins Park, PA 19027
800-44 I -8454.215-938-7304  FAX No. 215-938-7361

Circle (169) on Free Info Card
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ERI, 51-frX series FM Antenna
and A. Mounting System

C-/t' your single source for:

FM Antennas and Filters
X Mounting System
Towers & Poles
Structural Analysis
Lightning Protection
Grounding Systems
Installation & Service

Call for special package price

UNIN IrkeTRONICS RESEARCH, INC.

812-925-6000

Circle (173) on Free Info Card

iT11 toois
Desigied 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 flaxible 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 steTo
inputs. 2 stereo plus 2 mono outputs.

8x1 DAS
Routes any one of eight AES/EBU dioital
inputs to split outputs.

8X2D
Active crosspoint switcher with 8 stereo inputs.

2 stereo and 2 mono outputs

01111.11111

6X1G
Passive switching/routing with 6 stereo inputs

and one stereo output, or vice -versa

3X2B
Active crosspoint switcher with 3 stereo inputs

and 2 stereo outputs.

Check out our web site for

product information, list pricing

and a list of distributors!

SS 3.1
Passive switching/routing with 3 stereo inputs
and one stereo output or vice -versa.

SS 2.1 /BNC

Passive switching/routing with 2 composite
audio, vice°, or AES/EBU inputs to 2 com-
posite audio, video, or AES/EBU outputs. or
vice -versa.

SS 2.1/TERM
Passive switching/routing with two stereo
inputs to one stereo output or vice -versa.

Internet: www.broadcasttools.com E-mail: bti,g broadcasttools com
Voice: 360 . 428 . 6099

Fax: 360 . 428 . 6719

BROADCASTtools
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The finest in
Modular Studio Furniture

1.1111.ftw

endless combinations ...
precision quality ...
attractive design ...

L00040001

starting at... $1098!

Advanced
Furniture
Systems

1545 N. Washington Ave. Loveland CO 80538
Phone: 970-663-4123 Fax: 970-663-6338

Email: atsitmail.omn.com Website: www.omn.com/afs

Circle (175) on Free Info Card

THE PRICE IS RIG
WHAT MORE COULD

YOU ASK FOR?

3m Antenna
w/48" Ring Mount

.

Quick Delivery!
Easy Assembly!

Delivered Altht To The Job Sigel
Call Now!
Satellite)

600 North Marquette Rd
Prairie du Chien, W 53821

1-800-627-9443
Fax: 608-326-4233

Internet designhomes.comldhsat.html corn

ComStudy V1.50

RadioSoft ComStudy VI.50, shows a
Most Likely Server map of 8 FM's. It is
the hottest, most advanced software ever
created for Broadcast and Land Mobile
applications.

PRICED RIGHT! "UPGRADES" FOR
ANY SOFTWARE USERS!

Call now for demo or information
RadioSoft. 888 -RADIO -95.

109 W. Knapp Ave Edgewater. Florida 32132

Seeing is Believing!
Email: pmoncurmaamerica.com

Circle (180) on Free Info Card

Digital Cart
Replacement
As low as

$1,000 for 3 Players, 1 Re«)rder

8.13.24 ""'" 1023

i:47 11:&[19.1:1

1025.1 »fir - mo
1034 !Itty.-.."--"_zoo
1035 V:','Z'e"1.1-

A.wie O.*

1036"4.711.11:7"Z 9".

1038 `..V=i1.-"" 2°_*J_
1039
1040=`16"-
1041

1043=-41-
1 2 3 4 5 6 7 8 9

Nobody in their right mind will
buy cart tapes or heads again!
Co digital! Get Spot Box from

Scan .Studios
13375 Stemmons Freeway, Suite 400
Dallas, Texas 75234
Internet: www.scottstudios.com
Phone:972-620-2211 FAX:972-620-8811

(800) SCOTT -77

MediaTouch
A DVISION OF OMT TECHNOLOGIES INC.

 Digital audio
storage

 Radio Live Assist
& Automation

 OEM software
development

See what's new at NAB
Booth L11558.

WWW.OMT.NET

1 888 665 0501
Circle (178) on Free Info Card
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TOWER

ea-Dlels

 Fabrication

 Design

 Engineering

Installation

 Service

 Maintenance
Swager is your

worldwide turnkey
tower company.

Phone
1-800-968-5601

or Fax
I -800-882-3414

SWAGER
 Communications, Inc.

P.O. Box 656
3560 East Swager Drive

Fremont. IN 46737 USA
Phone 1-800-968-5601  219-495-2515

Fax I -800-882-34 14  219-495-4205
E-mail: sales@swager.com
Internet: www.swager.com

Circle (181) on Free Info Card

PUT YOUR STATION ON THE MAP WITH A KD KANOPY

Arline'

City

rra

6

los)
nk

mst Site
Kosnere indoor)
Museum .1 Kiva

Ina

C101

IT onnerville

iitik
aft.

15 12 Towner 4

4qn Lake 3

KD Kanopy.

1-800-4324435
http://www.kdkanopy.com

II lightweight ALUMINUM Frame
 Sets Up in 30 Seconds

le II No Loose Parts or Ropes
8  Custom Silk Screened Graphics
ft,' Variety of Colors & Accessories
..- NI Water Resistant & Fire

Retardant Fabric

 FREF Heavy Duty Carry Bags
& Stakes

NI 8' x 8', 10' x 10' & 10' x ?O'

Circle (182) on Free Info Card

Check out our website at
www.beradio.com

Buy simplicity,
reliability and service.

EAS
Price $1750.00

Equipment in -stock
for immediate delivery.

('hone 740-593-3150 GORMAN-REDLICH MFG. CO.
257 W. Union St. Athens, Ohio 45701

FAX 740-592-3898

Now available
with

optional DTMF
control

via a phone line.

 5 two-way RS -232 inputs/outputs for computer, remote

signboard & character generator

 6 audio inputs on standard models. All audio inputs & outputs are

transformer isolated from encoder -decoder board

 Automatic interruption of program audio for unattended operation
 4 line 40 character LCD display with LED backlighting
 20 key keypad to program unit, set modulation level, set input levels

 Will handshake with automation equipment

 2 year warranty
 2 minutes of digital audio storage
 25 pin parallel printer port for external printer
 52 terminals on the rear to interface with other

equipment by removable plugs

 BNC fitting with 600 OHM balanced audio out
for second transmitter

Web Site: www.gorman-redlich.com E-mail: jimg(alorman-redlich.com

*Also available: weather radios, antennas for weather radios, crystal controlled synthesized
FM digitally tuned radios, remote signboards, cables for interconnection, Character generators.
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c.riqui;icik..tittio,a111
EXEgesis Technologies
Total Technology Management
Pro.ohng coo effector rolution, for nowurlon, ,our facility of your

Radio  ES  1117015 . Digttal Satellite
LAN WAN  ISDN Frame RebyT1411-3Mirnawave

Kevin McNamara
President

Male 101 1161 1011

loll Era In 101 4174
En 101 MS 4422

2-maal oicivou0aniclial um

RUSS

BERGER

DESIGN

GROUP

INC

INDEPENDENT CONSULTANTS

SPECIALIZING IN:

RECORDING & BROADCAST FACILITY

DESIGN & PLANNING.

ARCHITECTURAL ACOUSTICS.

NOISE & VIBRATION CONTROL,

& TECHNICAL SYSTEMS DESIGN

4006

11ELT1iNE

SUITE 160

DALLAS

TEXAS

15001

972/6618222

163

912/9343935

D.L. MARKLEY
& Associates. Inc.

CONSULTING ENGINEERS
2104 West Moss Ave.
Peoria, Illinois 61604

(309) 673-7511
FAX (309) 673-8128

Member AFCCE

Your Best Source for
FCC Rules!

Rules
covered:

1, 11,
Pike & Fischer, Inc. 17, 25,
Available in loose-leaf print,
disk, and CD-ROM.

26,
73,

27,
74,

Call 800-255-8131. 79, 101

HELP WANTED

D IGITAL Is Digital Audio your
favorite topic? Do

you understand live
assist, digital audiollJ compression and PC
networking? CBSI.

the leader in radio broadcast computer
systems, needs you on the team for Digital
Universe, our new state-of-the-art digital
audio system. Immediate openings for:

 Operations Manager-Reedsport,OR
 Installation Support Technician-

Reedsport, OR

(extensive US and International Travel)

U NIVERSE

HR Mgr. PO Box 67

Reedsport, OR 97467

e-mail HR©cbsi.org

FAX 541-271-1401

www.cbsi.org

Custom BOUM= snow

170,11,pir openings E01

Are vela

Connected in Radio?
Interested in

Uncapped Income?
Rapid Growth?
Positive Work Environment?

If you have incredible sales talent and drive,
we have a unique opportunity. As National Ac-
counts Manager, you will be responsible for
selling Broadcast Electronics Inc.'s market lead-
ing products directly to the top groups in radio.
You will be a high profile member of our
overacheiving sales team. Your compensation
will be among the highest in the industry, and
your effort and results will earn you the oppor-
tunity to quickly advance as we grow.

Fax Res & Cover to VPSM
217-224-5629

Maims for
Flinarrors Radio

Somethi
good fo
your
career.

Prophet Systems, the leader in digital audio
broadcast systems, might be the place for you.
We have opportunities for tech support,

programmers, engineers and sales. Great salary
and benefits.

III Listings are on our web

sIte: www.prophetsys.com '
or call us at (308)284-3007.

JOHN H. BATHSON P.E.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD

Loudonville, OH 44842
119-994-3849 FAX 419-994-5419

EQUIPMENT FOR SALE

Picture This:
Your 1999

Complete Equipment Dealer

*Experienced Professionals
*RF and Studio Packages

* Personal Service *
New Stations and Rebuilds

Your Project is Important to Us

Atlantic
Media Broadcast
*Toll Free* 888-744-6635
email - rick@cstone.net
?Vegas? Let's get together!

Call - Rick Johnson

Post a job opening and promote your

company! Advertise in the

Help Wanted section of BE Radio.

Call Brian Huber at 1-800-896-9939

to reserve your advertising

space today!

Chief Radio Broadcast Engineer
Entercom Communications Corp. Kansas City: Qualified applicants should
have five years minimum experience in radio broadcast engineering and three
years in a supervisory role. Capable of taking immediate responsibility for a

multi -station, major market facility, be able to repair, troubleshoot and main-
tain a wide variety of broadcast equipment including: FM transmitters, ana-
log/digital studio and other standard broadcast equipment a must. A working
knowledge of computer networks, workstations, T I , and ISDN are a plus. FCC
General Radiotelephone Operator License or SBE certification preferred.
Please send resume to, 4935 Belinder, Westwood, KS 66205. EOE
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Advertiser Index
Page

Number

Reader
Service
Numlwr

Advertiser
Bodine

Page
Number

Reader
Service 5E1st-1-User

Numlwr Bodine

Advanced Furniture Systems.. 96 175 970-663-4123 Intertec Publishing 84 800-288-8606

AETA Audio Corporation 25 120 973-659-0555 International E - Z Up 39 126 909-781-0843

AirCorp 78 177 972-304-0455 J K Audio 91 164 800-JKA-UDIO

AKG Acoustics Inc. 67 150 615-360-0499 K D Kanopy 97 182 800-432-4435

Altronic Research Inc. 46 142 870-449-4093 Kintronic Labs Inc. 24 111 423-878-3141

Antenna Concepts 28 122 530-621-2015 Logitek 29 123 800-231-5870

Antex Electronics 48 144 800-338-4231 Mager Systems 40 128 602-780-0045

Aphex Systems 93 136 818-767 Maycom Automation Systems 61 146 +31-481-377740

Audio Broadcast Group 54 133 800-999-9281 MediaFORM 70 133 800-220-1215

Auditronics 2 101 901-362-1350 Mediatouch 53 132 204-786-3994

Autogram Corporation 03 138 800-327-6901 Mediatouch 96 179 204-786-3994

Avcom of Virginia 82 1E2 804-794-2500 Murphy Studio Furniture 52 131 800-307-1060

A -Ware Software ................ 17 108 414-717-2220 Musicam 47 143 732739-56(8)

Broadcast Electronics 15 106 217-224-9600 Neumann 11 117 860-434-5220

Broadcast Electronics 73 152 217-224-9600 Neutrik USA 33 113 732-901-9488

Broadcast Software Intl 10 116 888-BSI-USA1 NSN Network Services OD 137 800-345-VSAT

Broadcast Technical Servo 94 169 281-812-2384 OMB America 75 156 305-477-0974

Broadcast Technology 83 155 719-336-3902 Pacific Research 9 115 760-435-3911

Broadcast Tools 95 174 360-428-6099 Prime Image Inc 37 - 38 408-867-6519

Circuitwerkes 94 171 352-335-6555 Pristine Systems 77 158 310-670-7500

Coaxial Dynamics. Inc. 82 163 800 -COAXIAL Pristine Systems 79 160 310-670-7500

Comrex Corp. 7 114 800-237-1776 Propagation Systems 94 170 814-472-5540

Comrex Corp. 41 129 800-237-1776 Prophet Systems Inc. 23 110 800658-4403

Continental Electronics 31 125 214-381-7161 0E1 Corporation 80 - 81 161 800334-9154

Crown Broadcast 65 148 800-294-8050 Radio Soft 96 180 888-RADI095

Custom Business Sys. Inc. 101 102 800-547-3930 SCA Data Systems 74 153 310-315-9930

Cutting Edge 5 105 216-241-7225 Scott Studios 49 145 800-726-8877

D H Satellite 96 178 608-326-8406 Scott Studios 96 176 800-726-8877

Dielectric 27 121 207-655-4555 Shively Labs 93 166 207647-3327

Digital Audio Labs 16 107 612-559-9098 Shure Brothers Inc. 71 140 .... 800-25S-HURE

DPA Mics/TGI N.A. 59 135 519-745-1158 Sierra Automated Systems 45 141 818-840-6749

Electronic Associates 78 159 915-595-3103 Silicon Valley Pwr Amplifier 91 1E6 408986-9700

Enco Systems Inc. 3 104 800-362-6797 Sine Systems 03 151 615-228-3500

E R I -Electronic Research 96 173 812-925-6000 Soundsc,ape Digital Tech. 30 124 805-658-7375

ESE 93 1E8 310-322-2136 Superior Broadcast Prod. 64 147 972-473-2577

Forecast Consoles E6 149 516-253-9000 Swager Communications 97 181 800-968-5601

Gepco 24 112 847-795-9555 S.W.R. Inc. 76 157 800-279-3326

Gorman Redlich Mfg. Co. 97 1E13 740-593-3150 T C Electronic USA 55 - 57 134 805-373-1828

Hams Corp. 18-21 103 800-622-0022 Transcom Corp. 94 172 800-441-8454

Harris Corp. 51 130 800-622-0n22 Ward -Beck Systems 14 119 416-438-6550

Henry Engineering 33 127 626-355-3656 Wheatstone Corporation 102 103 252-635-7000

I F R Systems 93 167 316-522-4981 Windows to the Web 913-967-1848

Inovonics 83 154 800-733-0552 360 Systems 13 118 818-991-0360

Sales Offices
NATIONAL & INTERNATIONAL
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Fax (913) 967-1735
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Telephone. (323) 933-9485
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Fax, (513) 967-1897

13Fiza,A,
EDITORIAL

t!NHE, Editor
Skip Pizzi, I:emotive Editor
John It. Batesim, P E., Technical Editor, RE
Dana Guthrie -Martin. Associate Editor

ART
Slicluel I kitist, An Director

BUSINESS
I )ennis Triola, Group Publisher
Kathy Lewis, Athertising Coordinator
1,irs Mitchell. Classified Adiertising Orordinator
Barbara Kunmrr, Circulation Director
H Circulation Manager

,rice: 913-967-1711 or 860-441-0294

TECHNICAL CONSULTANTS

\.11.1i.l. I 11,

Russ Berger Broadcast Acoustics
I kinald L. Markley. ILE.. Transmission Facilities
Jerry SX'hitalwr. CPILE. Ci»anhutiug Editor
Yasmin International Correspondent
Stella Plumbridge. European Correspondent

MEMBER ORGANIZATIONS
sustaining ':cxils-rst rl lhr toll
 Acoustica. Society of America
 ARMA
 Audio Engineering Society
 Society of Broadcast Engineers
Member. American Business Press V !TA..Member. BPA International

Intertec Publishing Corporation
Rayini ind ;

Cameron Bishop. President
Ron Wall, Chief Operating 011,
John Torrey. lice l'resident. l,nrrluuruneu, U 1,1011
Tom C, kik. Director of Editorial Deielopment
Stephanie ILinaway. Die Dir. ortfarketing
Doug Crimp kl, Corporate Creative Ibrector

PRIMEDIA Information Group

PRIMEDA Inc.
551,AI, II t turtirtn, toil CEO
Charles McCurdy. President
lies erh C. Chell. rice Chairman

BE RADIO (ISSN 1081-33571 is published monthly
(except bimonthly in May lune and November' Decem-

; and ma led free I( i qualified recipients by INTERTEC.
91to Metcalf. Overland Park, KS 66212-2215. Non -
q ual lied pery ,11s may subscribe at thendkawing rates: LISA
and Canada. one year. 530 (IQ all ( itheriv kintries. one year,
53S (Jo surf:-I mail v csitio I air mail; Single copy price.
Slo (Ni Peri klicals p( 'stage paid at Sloss nee Mission, KS.
and :Richt lot al mailinti iffices. Canada Post International
Public ationsMail (Canadian Disci-it-kali in 1 Sales Agreement
Ni,. (056244 POSTMASTER. Send address changes to BE
Radio, P.O I iox 1293'. Overland Park. KS 66282-2937
BE Radio is edited for corporate management, technical
management, engineering and operations and station
management at radio stations and recording studios.
Qualified persons also include consultants. contract
engineers and dealerdistributors of radio broadcast
equipment.

PHOTOCOPY RIGHTS
Authorization to photocopy items for internal or per-
sonal use. or the internal or personal use of specific
clients. is granted by INTERTEC provided that the base
fee of C.S. 1.2,25 per copy. plus U.S. 500.00 per page is
paid to Copyright Clearance Center. 222 Rosewood Drive.
Dancers. MA 01923. The fee code for users of the
Transactional Reporting Service is ISSN 1081-3357,
199952.25.0000,
For thivseorganiutions that have been granted a photocopy
license by CCC. separate system of payment has been
arranged. Prior to photocopying items for educational
classroom use, contact CCC at 508-750-8400.
Organizations or individuals with large quantity photo-
copy or reprint requirements should contact Jenny
Eisele, 913-367-1966. Microfilm copies of BE Radio are
available hr calling/writing CM. 300 North Zeeb Rd.
P.O. Box 1346, Ann Arbor, Ml 48106-1346. Phone: 313-
761-4700 or 800-521-0600.

CORRESPONDENCE
Editorial and Advertising: 9800 Metcalf, Overland Park.
KS 66212-2215. Phone: 913-341-1300; Edit. Fax: 913-
967-1905. Advt. Fax: 913-967-1904.
C 1999 by INTERTEC.
All rights reserved.

iN TER TECNNWPUBLISHING

April 1999

A PRIMEDIA COMPANY

BE Radio 99



Last Byte

Living in the past, part 2
By Skip Pizzi, executive editor

Last month, this column discussed how legacy
business practices are limiting the vision of radio
broadcasters in their corporate acquisition strategies.

This month, we'll consider similar conceptual inhibitors on
the technical side.

Among broadcasters, there is plenty of discussion and
interest in new technologies. The era of denial has largely
passed, and many broadcasters are now
embracing (or at least exploring) the Internet
and other new delivery possibilities. But
most broadcasters still envision a traditional . Internet on the radio.
relationship between the radio station and its

listeners, its advertisers and its
program providers. This assump-
tion is artificial; it is based largely
on convenience and retention of
a conceptual comfort zone.

Historical analysis shows that
technical changes can alter such
relationships substantially. There
is a delicate balance in the trian-
gular arrangement that broad-
casters, listeners and advertisers
share today, and the fundamental
technological changes that lie

ahead are likely to disturb this scheme.
For example, while the Internet offers tremendous

potential for interactivity, many broadcasters think of it as
simply another broadcast medium - a function that it
actually doesn't execute all that well (at least not now).
Putting content on the Web also allows a break from the
time axis along which stations have always delivered their
content to listeners (while selling bits of it to advertisers).
Just as broadcasting brought a huge conceptual revision to
the world of print advertising in the 1930s, interactive
media will require an equivalent measure of fresh thinking
to fully exploit in the new millennium.

New platforms
So far, new delivery methods for radio stations have been

limited to the Internet. Putting radio on the Internet has been
a challenging effort, and not without its problems (see this
issue's cover story, "Radio online," p. 34), although it is still
in its infancy. But radios themselves could change in the
future. If and when DAB systems are universally deployed,
the option for inclusion of a substantial amount of auxiliary
data will likely be provided, and the receivers for these
services will take new and varied forms.

Beyond today's radio on the'
Internet could lie tomorrow's

One idea is the inclusion of a small display screen for
graphics, text and animation on some receivers. (The
concept of extensible receiver -profiling applies: Some
devices would have audio capabilities only, some would
have monochrome displays, some would be full -color,
etc.) The data displayed could be the same that appears on
the station's (or other) websites, using an appropriate

unidirectional data deliv-
ery system, such as the
Unidirectional Hypertext
Transmission Protocol
(Min?) that has been pro-

posed for interactive television. Data could also be cached
onboard in some receiver profiles, while others could
include true interactivity with the inclusion of a backchan-
nel (via cellular/PCS or other wireless communications).
Integration of GPS is also a likely option.

The symmetry of this concept is intriguing - beyond
today's radio on the Internet could lie tomorrow's Internet
on the radio. In this respect, radio broadcasters can pursue
convergence from both ends of the intersection. What's
more, in the U.S., such data carried by DTV stations will not
be receivable on mobile platforms, because of that sys-
tem's use of 8-VSB modulation. This provides an exclusive
market for mobile and portable data delivery to U.S. radio
stations. (It is likely that DBS radio services will also enter
this market, but they will be limited to national services.)

Seeding the market
As with any new format, content will drive audiences to

embrace the new technology. Creating new enhancement
or interactive data content for such an environment will be
challenging. This is why it makes sense for new receivers
to have their data component based on existing Internet
content standards (i.e., HTML). In this way, new radio/
browser platforms can take advantage of previously exist-
ing content, while new content is gradually developed
with the platform specifically in mind. Content authors can
write their code once and have it received in palatable form
by a wide variety of receivers.

An open -standard approach for data delivery has proved
successful in the Internet, so the same should apply to
radio -delivered data content. Digital radio could then
become the mobile Internet, virtually guaranteeing its
security in an ever-expanding media marketplace.

To remain competitive, forward -looking, outside -of -the-

box thinking will be required. The future will not be kind
the close-minded.
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Looking for the best
digital audio system?

Compare
apples to apples.

Digital audio systems aren't created equaL You'll

find that Digital Universe, CBSI's new system for

live assist, satellite, automation and routing,

stands out from the crowd.

cbsi
Custom Business Systems Inc

P.O. Box 67  Reedsport, Oregon 97467
Telephone 541 271-3681  FAX 541 271-5721

E-mail: info@cbsi.org  www.digitaluniverse.o-g

800 547-3930
See us at NAB Booth L12553
Circle (102) on Free Info Card

Uncompressed Audio
Because most other systeny depend on compressic,n,

they take huge bites out of your audio before it ever
reaches :he airwaves. Digit l Universe serves up 'L El

CD-quali-N, 44.1 kHz E ud io , ;tart to finish. That's audio

fidelity sure to appeal to even the most golden -eared
of your listeners.

High Channel Capacity
Just try running a station on 2, 3, even 6 channels.
Most systems call get muc i further than that,
uncompressed, without adding lots of extra hardware.

Digital L niverse give; you stereo channels,* all

from a s ngle server. No other system comes close.

*Tested ccpacity as of 3a.7uary 1;99. Advances in PC hardwox
yield ongcing improvements in c.r-Innel capacity.

No Proprietary Hardware
These days, any system buit around proprietary
hardware is a dead end. But Digital Universe is software

based, s) your hardware choices are wide open. Run
your syszem on stancard, affordable PCs and mix and

match audio cards an- ong workstations: it's up to you.

Windows NT + Client/SerNer
Digital Universe's leading -edge Windows NT platfp-m
and client/server arc iitectme give your system room
to grow, without clumsy workarounds or multiple PCs
in every studio. And Digita. Universe was written for
NT, not :ust "optimized" for it - it's the rght
infrastructure for the future as well as the presert.

Sound impossible? Take the Digital Universe
challenge. Contact us today to request your checklist
for sele:ting a futu-e-proof digital audio systen.
Then, cc mpare apples to apples. Once you've heard
what Digital Universe can do for your station, you
won't settle for anything Less than gold.

D IGITAL

U NIVERSE
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