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CONSOLE YOURSELF.
NOW, THE ONLY TIM. EASIER

THAN USING AN AUDITRONICS CONSOLE
IS ORDERING ONE.

Discerning engineers across America
and Canada have always known an
Auditronics console delivered premium
audio and worry -free technology at an

affordable price. Now, get any
Auditronics console delivered just
as reliably from over 21 Auditronics
distributors in the U.S. and Canada.

Don't worry. An Auditronics console
distributor is nearby. Call one today
and relax.

aUDITRON ICS
Auditronics NuSt*r Digital Console

I first anti only digital console you'll ever buy.

Auditronics Comet Console
,),pi, 1, (-engineered and better than ever.

Auditronics 2500 Series Console
I 'ill \ la, (I iuudular design at a value price.

Auditronics 210 Series Console
For on -air or production, this work horse works.

Need Solutions?
www. bdcast. corn
or 19011 3E2-1350

Solutions for
Tomorrow's Radio

lured trademark of f

AUDITRONICS CONSOLE DISTRIBUTORS

MIDWEST SOUTHEAST SOUTH CENTRAL RF Specialties of Texas NORTHEAST CANADA
Audio Broadcast Broadcasters Audiomedia Amarillo TX RF Specialties of AVR Communications Ltd.
Group General Store Associates (806) 372-4518 Pennsylvania, Inc. Calgary, Alberta
Grand Rapids, MI Ocala, FL s0v0 Pittsburgh, PA (403) 251-0707
(616)452-1596 (352) 622-7700

61A6

544- SOUTHWEST
RF Specialties

(412) 733-1994
AVR Communications lid.

Broadcast Richmond RF Specialties of Crouse-Kimzey of California Steve Vanni Scarboroughb Ontario
Richmond IN Honda Company Santa Barbara, CA Associates, Inc. (416) 297-9377
(317) 966-(468 Valparaiso FL GranpandPrairie, TX (805) 682-9429 Auburn, NH

RF Specialties
(904)678-8943 (972) 660-6100

Caughill-Palitz, Inc
(603) 483-5365 Caveco Equipment Ltd.

Scarborough, Ontario
of Missouri SCMS Continental Honolulu, HI NORTHWEST (4 16) 43SQ3 0
Kearney, MO Pineville NC Electronics (808) 941-3618 RF Specialties
(816) 628-5959 (704) 889-4508 Dallas,TX of Washington Marketing Marc Vallee

Audio Broadcast
Group

(214) 381-7161

Giesler Broadcasting

Seattle, WA
(206) 546-6546

Quebec, Ontario
(514) 227-1828

North Carolina Office Supply, Inc.
(800) 369-7623 Houston, TX

(713) 774-3314
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Digital Audio Delivery systems are now
recognized as a must for every broadcast
facility. But few systems provide the
features, flexibility or reliability
required to maintain profitability
in this demanding and fault
critical application, nor
the support mechanism to
maintain them.

The ENCO DADpRo32
Digital Audio Delivery System
is simply the most powerful
On -Air & Production system available.
Based on the already widely accepted and
mature DAD,Ro product, but now optimized
for the Windows NT` operating system,
DADR,,32 is unique in its uncomplicated user
interfaces and adaptability to any
format. yet harnesses the power and
reliabiliy of proven technology.

Intuit ve On -Screen User Interfaces
that are immediately familiar to
operators. Optional Touchscreen makes
Live Assist operation quick and easy.

Complete On -Air flexibility for Live
Assist, Automated. or Satellite
Programmed operations, with
transparent transitions between modes.
Seamless Segues and Voice Tracking
provide a continuously "Live" image.

Powerful Production and Call
Processing capabilities, including
Graphic Cut & Paste Assembly
Editing. Automatic Recording features are
included for catching network feeds.

Interlaces to all Music and Traffic
Scheduling and Billing systems.

Features full 32 -Bit Processing and True
Multitasking capabilities. Many third party

programs, such as
Multitrack Editors,
\Aire Capture systems

and Wocd Processors may
be directly embedded into
DAD, or operated on the
same VCorkstation.

Inheren. support of Global
W.de Area Networking, for
sharing of data between

multiple facilities. Ancillary products are
available for Store Forward operations
and remote management of unmanned
downlink sites.

Operates on commonly available "off -the -
shelf' computer hardware and network
architecture, utilizing any of a wide variety
of redundancy configurations.

 DAD is an outright purchase, and there
are no monthly licensing fees. Free
software upgrades are provided for the first
year. ENCO technical support is legendary
as the best in the business.

\°[117-7

Call Your DAD Dealer or ENCO For
Complete Inform 3tion or Demn

Check Out The ENCO Web Page At:
www.enco.com

CENCOSYSTEMS, INC.
24555 Hallwood Court, Farming7on Hills, MI 48335 USA

Tel: 800-362-6797 or 248-476-5711
Fax: 248-476-5712 www.enco.com
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f you don't have the all -digital Omnia.fm processor from
Cutting Edge, you're missing out on a major sound explo-
sion. Clean, clear highs. Tight, thundering bass that shakes
the walls. Digits precision that's as smooth and fluid as
analog, with amazing loudness. Warmth that gets vocals
and other musical elements "up front," with a richer. more
natural timbre.

Your listeners may not know what "aliasing distortion" is,
but they know gunge when they hear it. Outdated 32kHz
digital processors have a Nyquist cutoff that's too low,
resulting in the production of aliasing distortion. But the
Omnia's virtual-upsampling in the final limiter gives the
performance of a I92kHz system. Combined with the
Omnia's anti-aliasing design, you have incredible sound,

rock -solid peak control,
and absolutely no digital
gru nge.

The Omnia's digital stereo
generator includes an adjustable composite clipper for extra
loudness and low-pass filter for subcarrier protection. And
for added transparency and even more loudness, the Omnia
interfaces with D/CEP", the world's first digital composite
interface.

But before you listen to the Omnia, listen to this: The
Omnia is priced below the competition and we offer a
60 -day, risk -free, money -back guarantee*.

Omnia. The promise of digital...delivered!

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

1 Audio Broadcast Croup 1685 Roger B. Chaffee Blvd. Grand Rapids. MI 49548 Tel: + 11616) 452-1596 Fax: + I 16161 452.1652 e-mail: supporteabg.corn
1 gradley Broadcast Sales 731313 Crove Road Frederick. MP 21704 Tel: + 1 1800) 732-7665 Fax: + 113011 682-8377 e-mail: Inloebradleybroadcast.com
1 Broadcast Supply Worldwide 7012 27th Street West Tacoma. WA 98466 Tel: + 1 18001 426-8434 Fax: + 1 18001 231-7055 e-mail: infoebswusa.corn

I Crouse-Kimzey Company P.O. Box 155999 Fort Worth. TX 76155 Tel: + 118001 433-2105 Fax: + 1 19721 623-2800 e-mail: saleseproaudio. corn
I Cavern 1121 Bellamy Road. North Unit RIO Scarborough. ONT MIH 3B9 Tel: + 1 1416) 438-6230 Fax: + I 1416) 438-1065 e-mail: bobecavccocom

1 Markning Marc Vallee 1067 Chemin St. Lambert St. Sauveur de Monts. QE 1OR IR I Tel: + 1 15,4) 227-1828 Fax: 1 15141 227-8394 e-mail: marc@vallee. corn
I All Electric 487 Caribou Crescent Coquitlam. BC V3C 4X7 Tel: + 1 16041 945-5651 Fax: +I 16041 945-5652 e -nail: allelecadowco. corn

1 Radio Communications Unlimited 5509 Barrington Ooltewah. TN 37363 Tel/Fax: + 1 (423) 390-3743

'Contact your dealer ,or details on this demo program. Demo requests must he accompanied by a purchase order so our dealers know you're really serious about some serious sound.
Circle (5) on Free Info Card



Foothold on the future?

Broadcasters are slowly realizing that their value in
the digital age may be a bit different that what they
originally thought. It's not just about better signal

quality, but about multiple services, including those that
broadcasters deliver from outside content providers. It's
also about agility in migration to a different future
receiver philosophy and user behavior.

Digital television and even some Eureka
147 DAB services are already hedging their
bets and using digital broadcasting as lever-
age into both the appliance (dedicated re
ceiver) and platform (PC -based) worlds. A
similar movement occurred in the packaged

media market, where the interac-
tivity and data -storage of the CD-
ROM eventually joined the original
audio CD. Today, DVD is being
deployed in both linear AN and
interactive/data forms from the
start.

Interestingly, this reduces the
value of CD or DVD players (ap-
pliances), since they can only play
the linear audio or video titles,
while PCs (platforms) can play
these as well as interactive/data

discs. The downward compatibility of DVD to CD thus
makes the DVD-equipped PC a "universal optical player"
today. In similar fashion, as TV broadcasters (terrestrial,
cable and DBS) begin to deliver both linear and interactive/
data content, the platform -based DTV receiver (i.e., com-
puter with DTV card) will outperform the standard TV
appliance as a "universal receiver." (The current form -factor
and reliability of PCs may make them less desirable than the
appliance players for many applications, but this is still
subject to improvement.)

Yet where is US radio in this movement? Radio's mobility
could remain an advantage over US DTV for data delivery
because the latter's 8-VSB modulation system has problems
with mobile/portable reception. FM (with subcamers) or
COFDM-based terrestrial DAB (with auxiliary data) is a
universal delivery method of both linear audio and data, to
both fixed and portable PCs. This may seem bleeding -edge
today, but it could well be radio's entrance ramp to the
future. TV will probably be there to serve the converged
home media platform. Will radio be able to say the same
for the converged mobile or portable media platform?

All of the above exploits radio's ability as a service
provider, similar to a telco, where a customer pays for

connectivity. Instead of the point-to-point/two-way con-
nection that telco provides, radio offers a one-way/point-
to-multipoint architecture, which could be more useful to
someclients.

What about radio's other role as a content provider in
this future environment? The consumer with access to on-

air and on-line media will live in a bifurcated world. Radio
operators will need

r"We should all be concerned aboul
the future because we will have to
spend the rest of our lives there."

- C.F. Kettering

to exploit their ba-
sic production ex-
pertise and infra-
structure to provide
multiple flavors of

service, much like major retailers have added lines of
small, narrowly targeted shops to complement their full -

service department stores. (This co -branding can be
stressed or suppressed, whichever seems wiser.)

The downside to all the choices available on-line is the
consumer's inability to know about them all. Here's
where the synergy between on -air and on-line services
adds more strength to the broadcaster's uniquely bipolar
position. On -air mentions can guide listeners to the
broadcaster's (or others') on-line services. Helpful search
and filtering features also increase an on-line service's
value. As the saying goes, "I'd be willing to pay more
money for less data, if it was only the data I really wanted."

Successfully adapting both sides of the radio industry-
content and service - to this new environment will
virtually guarantee the industry's continued strength.
Conversely, any imbalance in this diet could threaten
radio's future health.

Skip Pizzi, editor -in -chief

Z

iSee Skip at:
AES 105th Convention, September 26-29

Skip will chair a workshop on "Audio on
DVD,' September 27, 2 - 5pm.

*NAB Radio Show, October 14-17
Skip will chair and present in the "Digital
Facilities Workshop" (October 15, 8am - 5pm),
and will also chair the "Future Trends - 21st
Century Radio" session (October 17, 10:30-
11:45 am).
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Hit the Road ir,tr
Remote broadcasts
have never been easiei

Sometimes it's impractical
to install a special circuit
like ISDN for a one-time
remote, and often your
RPU just won't make it.
However, a plain tele-

phone line is usually
available and the HotLine
delivers up to 10 kHz,
two-way audio, on just
one dial -up line. Want

to sound great from
anywhere, anytime?
Hit the road with a
Comrex HotLine.

"Our remotes are brainless. Plug in

the HotLine. dial the network. and

go on :he air! It's that easy!"

Courtes Jason Gant - Ask the Computer
Doctor Shot%

"People thought the
interview was being
done in the studio!"

8004374 776%air MAP
Ile make Brea: connections www.comrex.com

"I didn't have to do my usual
routine of puling a muscle
contorting my radio antenna

ANNW to avoid (RPU) interference."

COMREX Corporation, E5 Nonset Path, Actcn, MA 01720 USA
Tel: 978-263-1800 Fax: 978-635-0401 Email: info@conmex con,
Fax -on -Demand: 978-261-9973 Toll -free: 800-237-1776 in N A
or 0-800-96-2093 In the U.K.
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Viewpoint

A ticket to ride

The
summer is almost over. The plethora of remotes

will finally be coming to an end, and now you can
focus on some of the studio and transmitter projects

that have been on season -long hold.
I have had several conversations recently dealing with

digital transition and integration. You have been reading
about digital technology for quite some time here in the
pages of BE Radio. We have also looked at ways of
making the transition as smooth as possible. For every
facility, there is going to be a unique approach to keeping
up in the technology race and ensuring that your station
is the best that it can be.

Planning the transition can be
like aiming at a moving target.
Once you have a plan, some new
bit of news comes down that
makes one element or another
archaic or obsolete. Diving in to
make the change can be difficult
and will certainly be the source
of no small amount of anxiety.

We bring information and news
of technology and applications
every month. However, for each
idea we present, there are many

more that are still out there. Every facility is unique in how
it will implement new technology. What works well for
one may not work at all for another. The spring NAB show
is full of content covering the huge spectrum of technol-
ogy, but unfortunately, radio is only concerned with a
small portion of it for day-to-day operations. The fall NAB
Radio show offers the advantage of being for only the
immediate (radio) family. No TV or video to cloud the
issue (they're busy enough, working on DTV).

While this year's NAB Radio Show may not be conve-
nient for you to attend - especially if you're in Florida
or Maine, there are plenty of other opportunities for you
to get out and rub elbows with your peers and investigate
options with manufacturers. It can be as small as attend-
ing local SBE meetings. Many state broadcaster's associ-
ations hold conferences and conventions. The recent
ARMA show in New Jersey and distributor shows like
those upcoming for Harris and Audio Broadcast Group
are excellent opportunities to get out of the station and
get a fresh perspective on the industry.

I also have a few notes with some general business. I'm
sure you have already visited the BE Radio website at

www.beradio.com and made use of the features and
information it offers. Take another look. We've added a
few things to help you even more.

We've always provided you with manufacturer's web
addresses whenever possible. Now we have made it
easier for you to find and remember them. The Industry
Links page has links to many manufacturers and dealers
to make it easy for you to find information online. Now
at the bottom of that page is a list of the links that appear
in every issue. If you want more information on a device
listed in the New Products section, there's no need to try
and remember or write down the URL only to forget it
later. Just remember beradio.com. All the links will be
there.

We have also added a section for our classified ads. Now
you can browse them online as well. Look for the link on
the home page.

While we're on the subject, I would also like to remind
you of our online feature called the Studio Spotlight. Take
a look at what other stations and facilities are doing
around the world in this photo layout. I welcome input
on facilities we can spotlight here

Chriss Scherer, editor

See Chri' .
 Harris Broadcast Expo, September 15

Chriss will be one of the Luncheon speakers
with the topic The Future for Radio.

AES 105th Convention, September 26-29
Chriss will chair a workshop on "Internet Audio
Systems and the reality of Internet Radio,
September 27, 9am - noon.

NAB Radio Show, October 14-17
Chriss will participate in the "Digital Facilities
Workshop" (October 15, 8am - 5pm) with a
presentation on Computer -based Audio Opera-
tions - Production & Delivery, 9am.

E-mail: beradio@intertec.com
FAXback: 913/967-1905
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SYMETRIX 628 VOICE PROCESSOR

Rich, Vibrant Sound
If sound were color, wouldn't it
be great if it were rich and vibrant
like the colors cf a tropical bird

a 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
programmable presets, Symetrix
has created one of the most
versatile yet rel able pieces of
processing equ pment on the
market today. The Symetrix 628
gives you the ability to create and
store in memory 119 custom
presets. And, you can get on the

air right out of the box with it's
easy plug and play design and by

The Symetrio 628 Voice Processor

selecting from 8 finely tuned
factory presets.

The 628 is a premium quality
microphone preamplifier, 20 bit
A/D and D/A converter, de-esser,
expander/gate, compressor and
parametric equalizer in a single
rack space unit. It is also the only
processor with an optional RC -1
remote control to allow a quick
way for talent and producers to
change presets. Plus, the 628's
parametric approach to equaliza-

tion allows cuts and boosts
exactly where needed to make
every voice sound outstanding.

Voices are as cifferent as the
colors of the feather. So each
voice needs a unique palette of
functions to make it sound its
best. With its powerful process-
ing, programmable presets and
digital output, the Symetrix 628
is the complete palette.

Call your Harris representative
today(

HARRIS CORPORATION
BROADCAST DIVISION

TEL: 1-800-622-0022
FAX: 765-966-0623

http //www.broadcast.harris.com

HARRIS
A new world of broadcast solutions

©1998 Harris Corp.
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Engineering

Audio levels and metering
By Michael Robin

Audio signal amplitudes are continuously variable.
Given the extremely wide range of audio voltages,
it is customary to express audio signal levels in

decibels with reference to a specific power or voltage
level. Currently, there are three commonly used units for
the measurement of audio levels: dBm, dBu and dBV.

The dBm
11 is dliirt abbreviation is used to express the root -mean -

square (RMS) power of a sine -wave signal with respect to
a one milliwatt (mW) reference. A power of 1mW
dissipated into a 600Q load results in a 0.77459V RMS
voltage (rounded up to 0.775V RMS). When dissipated
into other load values, other voltages result. The power
of lmW is defined as OdBm. Other audio power levels are
expressed in dBm with respect to the reference OdBm
power level according to the formula:

N(dB) - 10 log10 (P/13.0

(where N(dB) = The number of decibels,
P - The measured power level, and
Pref = The reference level of 1mW)

The formula can be extended
to the measurement of voltages
or currents as follows:

N(dB) 20 1og10 (V/Vrer)
N(dB) - 20 log10 (I/Irer)

The above formulas assume
identical impedances (e.g.,
600Q).

The dBu
An alternate method of ex-

pressing audio signal levels is
the dBu, which assumes a near -
zero source impedance and a
near -infinite load impedance.
Under these idealized open -load
conditions, the source does not
dissipate any measurable pow-
er into the load, and the open -
load source voltage is unaffected
reference signal is 0.775V RMS. For

The dBV
An alternate method of expressing audio signal levels

is the dBV. This is an open -load voltage concept, and the
reference voltage is 1V. The dBV is used by microphone
manufacturers.

Signal -level monitoring
Audio -signal levels are closely monitored in a studio

environment to ensure that sudden or sustained peaks do
not cause overloading and distortion in various elements
of a system. There are two generic types of audio
monitoring meters found in applications for studio envi-
ronments. These are the volume unit (VU) meter and the
peak program meter (PPM).

The VU meter was developed in North America prima-
rily for the control and monitoring of audio program. The
specifications of the VU meter reflect the philosophy of
the 1930s. Essentially, the VU meter is a moving -coil RMS-
type audio -signal level measuring instrument. It is fitted
with a VU scale measuring from -20 to +3, and a
percentage scale with 100% corresponding to 0 VU.

The VU meter has an input impedance of 7.51d2 and as
such has a minimal loading effect on the 6000 source

impedance. Its sensitivity is ad-
justable so that the VU reference
level (OVU) can be made to
correspond to the standard op-
erating level (SOL) (typically +4
or +8dBm) under steady-state
sinusoidal voltage conditions.
Its dynamic characteristics are
such that if a sinusoidal voltage
of a frequency between 35Hz
and 10kHz, and of such ampli-
tude as to give reference pointer
deflection (0 VU) under steady-
state conditions, is suddenly ap-
plied, the pointer will take 0.3
seconds to reach reference de-
flection. This characteristic was
chosen to approximate the as-
sumed response of the human
ear. The 0.3 -second rise -time

characteristic of the VU meter introduces a masking
effect. Essentially, the instrument is unable to give
accurate audio signal level indications under complex -
wave, fast -rise time, input signal conditions. The instan-
taneous speech or music signal level may, in reality, be

dB

40

30

(OM 20

2

10

VU METER

0

1ms 10ms 0.1s 0.3s 1s

DURATION OF THE PEAK

Figure 1. The masking effect of VU and PPM meters.

by the load. The
practical purposes,

the dBu concept requires source impedances of 500 or
less and load impedances of 10k0 or more.
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Neumann Has Been The
First Choice From The

13eginning,.

Since the early days of radio, Neumann has been the leader in
broadcast audio microphones. We have continued to evolve,
developing new products with a single purpose in mind -
capturing all the nuances of the human voice.

Our new TL M 103 gives you the full, rich sound and natural
presence Neumann is famous for. Utilizing a large -diaphragm
capsule derived from our world -standard U 87, it has the lowest
self -noise of any condenser mic in the world - important in
today's low -noise and digital broadcast environments.

And now, having a Neumann as part of your sound has never
been easier...for less than $1000 US, you can acquire the most
important piece of equipment you'll ever use.

Upgrade to the real thing - Neumann...
the choice of those who can hear the difference.

Radio Has
Changed
A Lot In
70 Years.

Neumann IUSA
One Enterprise Drive  PO Box 987. Old Lyme. C- 06371 Tel: 860.434.5220  FAX: 860.434.3143

West Coast: Tel: 818.845.8815  FAX: 818.845.7140
Canada: Tel: 514-426-3013  FAX: 514-426-3953  Mo.ico: Tel: 52-5-639-0956  Fax: 52-5-639-9482

World Wide Web: http://www.neumannLsa.corn
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Contract Engineering
lOVU or more above the readings of the VU meter. The
timing of the masking effect is shown in Figure 1.
The use of the VU meter has resulted in the need for a

relatively large headroom in recording and distribution
system elements to avoid the clipping of sudden bursts
in audio signal levels. Typically, audio equipment de-
signed to handle an SOL of +8dBm is capable of handling
output signal levels in excess
of +18dBm at a total harmonic
distortion (THD) not exceed-
ing 1%. Such undistorted au-
dio peaks, unnoticed by the
operator, are likely to reach
the next audio stage and over -
load it. 4

The PPM is a peak -reading -.
-

141

instrument of European origin - .4

142

capable of adequately display- -- 7

ing audio signal transients. -- 1

Some current designs feature
a 10ms attack time (risetime)

-- -4

6

and a 2.85 -second fallback
de

time. This characteristic
amounts to a "sample -and -
hold" approach to audio -sig-
nal -level monitoring. It allows the user to accurately
monitor audio signal levels under steady-state and pro-
gram conditions, reducing the need for large amounts of
headroom in studio equipment. Neither thc scale nor the

412 - 7 - .12

- 4 - 4 - 4
44 -- ' -

- 4 _

4 -.$ - .4
-

CSC
PPM

N C DU
PPM

display is universally standardized. Its input impedance
is usually in excess of 10kfl. The use of the PPM is
gradually gaining favor in North America and is in
common usage in most European countries. When prop-
erly used, it reduces the need for signal compression as
overload of the next audio stage is less likely to occur.

Dynamic range
In audio environments, the over-

load level, also called maximum
operating level or maximum output
level (MOL), is usually defined in
terms of acceptable total harmonic

4 distortion (THD). Although there is
- I. -, - no universal agreement on the max -

4 - imum accepted value for THD, 1% is2

-
4 generally quoted for audio consoles- 4
.7 - and distribution amplifiers. Analog4

411

Figure 2. Upper -scale details of some audio level
meters used throughout the world and the corre-
sponding steady-state signal level in

INT
audio equipment is adjusted such- 4 that the MOL is higher than the SOL.
The difference between MOL and

GERMPPMAN PC
bal VU

FROMM

SOL, expressed in dB, is called head-
room and is usually 10dB or more.
The maximum audio signal level

accepted by digital audio tape re-
corders before clipping is the largest digital code the A/
D converter can offer. This level is called OdBFS (decibels
full scale). and all digital levels are referenced to it and
assume negative values. The noise floor, a consequence

MediaFORM Introduces a New CD -R Duplicato
Designed for the "Andio Professional"

CD2CD/PRO CD -R Duplicpv
MediaFORM's PRO is already the industry leader in CD -R copiers
with one button burning of 8 CD's simultaneously, expandable to
64 drives, and autoloader ready. The PRO offers an option bay
which allows for the following: Jaz Drive, Zip Drive, Plextor CD -Rom
Drive or virtually amy SCSI device. So how do we top that?

DAT's easy! MediaFORM's new Easi-DAT option allows audio users
to interface their visting DAT player with the PRO by way of SPDIF.
Optical and AES/EBU ports. Audio professionals can also take
advantage of the PRO's unique track extraction feature. Finally, a
CD -R copier that's flexible enough to meet all of your audio needs.

EALITMLI411 r,i'd
400 Eagle.new Blvd.. Suite 104  Exton. PA 19341

Phone: 610-458-9200  Fax 610-458-9554  Toll Free in the USA 800-220-1215
email: infoimmediatorm com  web: http://www.-nethaform corn

Come see us at AES booth #201, San Francisco
CD2CO/PRO is a trademark of MediaFORM. RC

All other trademaros remain the property of their respective companies
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Contract Engineering
of quantizing errors, is the quantizing noise that is on the
order of -120dBFS for a 20 -bit A/D converter. The
resulting signal -to -quantizing -noise ratio is 120dB. Quan-
tizing noise occurs only in the presence of an analog
audio signal and can best be described as "noise behind
the signal." At low analog input signal levels, the quan-
tizing errors result in signal distortions. In the absence of
an analog audio signal at the input of the A/D converter,
no audible noise exists.

The maximum signal level (MSL) is the analog RMS
voltage corresponding to OdBFS for a particular system or
device. Manufacturers have chosen -20dBFS as the SOL
(equal to +8dBu or OVU), which results in 20dB of
headroom. This ensures that digital audio tape recorders
will accommodate peaks extending 20dB above the
average. The resulting dynamic range, assuming a low-
level SNR of 40dB, is on the order of 80dB.

In analog audio environments that use VU meters for
audio signal level monitoring, digital audio tape record-
ers may be fed with occasional peaks exceeding +10VU.
The 20dB headroom of the digital audio tape recorder
ensures that under practical circumstances there will be
no signal clipping. The overall dynamic range is then
determined by the audio console.

In analog audio environments that use a PPM for audio
signal level monitoring, audio signal level peaks will
normally not exceed 3dB above SOL. Some organizations
using PPMs tend to restrict the digital audio tape recorder

MURPHY

headroom to less than the 20dB reserved by the manu-
facturer in an effort to further increase the SNR. Encoun-
tered headroom values may vary between 12dB and
18dB. Under these circumstances, there is a high proba-
bility that occasional audio peaks will reach OdBFS. With
reduced dynamic range audio signals, the average audio
signal energy will hover around OdBFS. This could create
some problems when digital audio tape recorders are
used to feed analog audio equipment. The OdBFS peaks
result in +28dBu analog signal audio peaks that will
overload conventional analog audio equipment.

A few ground rules will ensure smooth work in a hybrid
analog/digital environment:

 The 120dB SNR typical of 20 -bit digital audio equip-
ment results in considerable dynamic range. However,
reducing the 20dB overhead results in only a marginal
benefit and should be avoided.

 Changing from VU meters to PPMs is recommended.
 If the superior dynamic range of the digital audio

recorder exceeds the capabilities of the analog signal
distribution medium, soft compressors may be used.

Michael Robin. former engineer with the CBC engineering head-
quarters, is an independent broadcast consultant in Montreal, Canada.
He is a co-author of "Digital Television Fundamentals," published by
McGraw-Hill.

FOR MORE INFORMATION
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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 FAX (619) 698-1268 A

V (800) 307-1060 V 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 Wireways  Multiple Access Panels  Ease of Installation
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You have heard?
It's a mat made

in heaven...

jacor boy s
PYOYIh terns.

After an extensive search,
Jacor Broadcasting

has selected Prophet Systems
to provide

digital automation systems
to its entire broadcast group.

tigho1i rani

Stop wasting time! The homewors has been done for you.
jacor, like Capstar, demands flexibility, nliability, builtirt
adaptability, a commitment to tech support, eyes to the future and
on the bottom line. Prophet Systems is tie choice of the .3iggest
groups in the industry as well as that sir all station in your
neighboring corrunmity.
We would like to be your choice. Let's make great radio.
(You'd like to see a client list? www.prophetsys.com)

WA CASING.
'miffsaidp.

PROPHET SYSTEMSinnovations

Sales: (800) 653-4403 Support: (308) 284-8450 Sales & Support Fax: (308) 284-4181 E-mail: salesk,prophetsys.com
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Technology

Consolidation of production
By Kevin McNamara, CNE

With the dust finally settling on the consolidation
landscape, owners are looking for methods to
leverage their resources in order to realize the

true economies of scale. At least one group has already
made a substantial commitment to link on -air programming
material from their various facilities via PC -based servers
connected to a Wide Area Network (WAN), and I suspect
several more groups will use this approach as they go
forward. Implementing such a network to carry real-time
programming is still expensive, due to the nature of the
leased, dedicated, high-speed data circuits required to
reliably deliver the programming to its destination, with the
key word being reliably. Sharing tasks that are not real time
in nature, such as custom production or certain program -

BBB

KAAA
Frame relay switch

Distribution between
stations

KCCC

Voice & music bed with
embedded signal information

111.1.11111

Voice track

ming elements, make our choices a

whole lot easier (and cheaper) due to
the availability of several less -reliable, and bandwidth -
intensive, delivery methods. For this reason, consolidating
production tasks among various stations within a group is
a practical solution.

Two roads
Production facility consolidation can take one of two

possible forms:

WBBB

1.Using fewer production resources (people) and con-
centrating capital spending on the minimum number of
production studios necessary to create and distribute
materials to the other facilities.

2.Creating a collaborative workgroup environment
by using two or more resources, presumably with
specialized skills, but located in different facilities, or
even states. An example of this would be a production
talent with a unique voice who is located in one city,
and who shares a voice track with another production
person (located in another city) who then, in turn,
creates custom music beds. Then perhaps the result-
ant tracks are sent to yet a third person who can mix
and create the final product.

The first model is the obvi-
ous choice for most owners;
however, the second model
allows a company to leverage
its talent pool in a unique way
in order to create a very dif-
ferent sound for each of its

stations.
You need to be aware

of certain limitations
with respect to the spe-
cific file formats used
by various manufactur-/ ers and what data transport methods are avail-

able to send the material around. So let's review
some of the more universal technical issues.

wccc
Data formats

Before we delve into this area, you need to
be aware that most, if not all, manufacturers

work with proprietary data formats. These for-
mats typically contain not only the audio, but other
types of embedded data that are used to provide
specific information with regard to where (which
tracks) audio will appear, or even to control faders,
equalizers, etc. Having this said, unless all of your
digital audio workstations are from a common manu-
facturer, it is unlikely you will be able to use any of
these embedded features. Some manufacturers do
provide a means to convert their proprietary formats
to another, either internally or externally, but this is
more the exception than the rule. Many systems
provide a means to transfer these formats to other
manufacturers' digital storage devices; however, you
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Now you can get digital technology and PReyE reliability in the same console. Integrity.
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another audio source is assigned. either
manually or Cu a preassigned time.
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Managing Technology
will need to verify this with the
respective companies.
Although there are several good

digital audio data formats (such as
MPEG), most digital workstations
will only allow import and export
of the traditional waveform audio
format (.WAV) files, normally found
on all Windows operating systems
since version 3.1. The .WAV format
supports multiple data encoding
and compression methods and fol-

low the Rich Information File Format
(RIFF) specification; the .WAV format
can also work across other platforms,
i.e. PC to/from Mac.
Although not a specification for

sampled digital audio, The Music
Instrument Digital Interface (MIDI) is
a serial data format widely used to
permit electronic -based musical in-
struments, processing and other de-
vices to communicate how and when
the various devices produce sounds.

Can your FM antenna system
stand up to the future
of broadcasting?
It will if we built it.

We're Dielectric Communications. Our

broadband quadrapole and TDM circularly

polarized antenna systems rule the FM and

VHF airwaves. And our complete multi -

station systems are so reliable we can offer

the industry's only 5 -year warranty.

Now, as DTV and other issues increase

competition for precious tower space,

Dielectric engineers are designing and

building FM antenna systems that produce

clearer signals over a wider broadcast area,

while using less tower space.

What else would you expect from a

company known the world over for

engineering innovation, superior quality

and longevity of trouble -tree operation?

Whatever your FM antenna require-

ments, call us for more information.

We'll Stack Our Reputation
Against Anyone's.

Dielectric
A Unit of General Signal

22 Tower Road  Raymond, Maine 04071 USA

1111

(207) 655-4555 (800) 341-9678
Fax (207) 655-7120

email: dcsales@dielectric.com

This format can be valuable for use in
the collaborative environment.

In a perfect world, you should have
your choice of production tools or
storage systems without worrying
about compatibility. Avid Technolo-
gies, a manufacturer of digital TV
workstations and storage systems,
along with other audio and video
equipment manufacturers, has creat-
ed the Open Media Framework (OMF)
file format in order to address this
problem. The OMF is an open stan-
dard that permits a seamless inter-
change of digital program material
(audio and/or video) and all related
formatting, effect, timing and layer-
ing information between digital -based
equipment from different manufac-
turers. To date, only a handful of
broadcast digital audio manufactur-
ers have included OMF compatibility
in their products.

Transporting the data
Once an appropriate file format has

been established, you have several
choices for getting these data files
from point A to point B. In the open-
ing paragraph, I used the term "reli-
able" to describe a method to get data
to its destination. In data communica-
tions lingo, a reliable data transport
protocol describes a method in which
the destination provides confirmation
to the originating source that data has
indeed been delivered. (An example
of this would be a point-to-point T-1
data circuit.) In contrast, a non -reli-
able transport protocol does not per-
form this level of confirmation. Frame
relay and even Internet protocol are
considered non -reliable.

The reason for making this point is
that audio that is delivered in real-
time should generally use reliable
data transport protocols, in part be-
cause the high bandwidth demands
of such circuits require the data
streams arrive in sequence so that
they can be decoded properly.

Applications utilizing a non -reliable
protocol perform some method of
error checking. However, this takes
place within the application and can
cause slow or out of sequence data to
be transmitted between the source and
destination. A data file transmitted over
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256 X 256 LARGE  MONO:STEREO  WIDE VARIETY Of CONTROL PANELS  118dB ANALOG DYNAMIC RANGE  DISTRIBJTED MULTI -PROCESSOR ARCHITECTURE

l the migration to digital is in your future.

11111

then this is the route to take. Introducing the

large size. big performance analog router that

Elsa speaks fluent digita . A true hybrid that

Ellows you tc scale the rumber of analog and

cigital ports as needed, rcw and in the future.

tnd even better, the SAS64(00 creates a forward

path to AES/E3U digital aidio without creating

analog obsolescence.

This meals you can m -x your analog ani digital I/O in

the ;ame router framE. Go direct lnal)g to analog, or

digital '.o digital. 0 mix it up 6-th 24 bit conversion

analog to digital and vice ver.a. Either way, this

unique architecture sports flawless signal integrity

and ion -)locking flexibility.

And -t's wonderfully simple. just plug in cm' new digital

port expander and :hat's it. Welcome to digital!

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

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

818 840 6751. E-mail AS: sales@saEiudio.com Check the

Web site sasaudio.con And of coL-se, snail mail: 2112

Norte Gl?noaks Blvd. Burbank. Cal fornia 91504 USA
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Managing Technology
a non -reliable data trans-
port protocol doesn't need
to arrive at the destination
in sequence, because the
application will ultimately
handle the task of recon-
structing the file in its orig-
inal form. This process
doesn't lend itself to real-
time file delivery.
The obvious choice for

sending your files be-
tween facilities is as a
simple e-mail attachment
through the Internet.
Many stations now have
dedicated full-time high-speed Internet access, but even
if you don't have that luxury, most dial -up connections
will give you more than enough speed for most transfers.

Serious work
11 you are serious about connecting your facilities for

collaborative production, you may consider a dedicat-
ed connection to a frame relay network. The frame
network can be a private or public network service
that is leased from one of the many telephone compa-
nies. The cost of frame relay service varies with the
speed required (in 64kb/s blocks up to 1.544Mb/s)

Once exclusively stand-alone units. DAWs are increasingly net-
work -capable. (Photo courtesy of Orban)

and, in some cases, the
actual amount of data traf-
fic used, but expect to pay
at least $350 per month
(excluding installation
charges) for the lower
speed service. Another
option to consider is called
a Virtual Private Network
or VPN. Your Internet Ser-
vice Provider (ISP) estab-
lishes the VPN and it works
like this: the ISP creates a
virtual point-to-point TCP/
IP connection between any
two or more Internet ad-

dresses (usually addresses hosted by the particular
ISP.) The connection performs much like a direct
connection and the cost varies, but it can be cheaper
than using frame relay.

Of course, there are several other methods to con-
nect and consolidate broadcast facilities, but the ones
mentioned in this article will provide a reasonable
starting point for your consolidation.

Kevin McNamara, CNE, BE Radio's consultant on computer tech-
nology, is president of Exegesis Technologies, a consulting firm in
New Market, MD. He can be reached at (888) EXE-GESIS; e-mail:
exegesis @unidiatcom.

Call the
Pioneers!

970.949.7774

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 ISO/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:

q Satellite Data Networks
q Satellite Internet Connectivity

tq Network Design & Licensing

q Domestic & International Spacetime
q 24 -Hour Technical Support
q Installation & Training
q Lease Financing

800.345VSAT Fax 970.949.9620
8 7 2 8 E-mail: kellv@nsn.net

NSN NETWORK
SERVICES
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Digital+Analog+IntErfacE Audio TEst

True Dual Domain Audio Testing at an Attractive Price Point

The Portable One Dual Domain is
the complete portable test
solution for analog and digital
audio and the AES/EBU/SPDIF
serial digital interface. As the
first portable Dual Domain.
audio analyzer, it includes sepa-
rate and independent hardware
for analog, digital and interface
signal generation and
measurement.

 Comprehensive analog audio
analyzer

 True digital domain analyzer
with -140 dB residual noise

 Independent analog & digital
audio gererators and analyzers

 Generate and measure
interface jitter

 Digital interface analyzer
 View AES/EBU status bits

 Interral save and recall of
30 test setups

 Loudspeaker monitor for
digital & analog audio signals

Audio .

precision
PO Box 2209
Beaverton, Oregon 97075-3C73
lel: :503) 627-0832 Fax: 15031 341-8906
US Toll Free: 1-800 231-7350
Email: sales@audioprecision.ccm

Our worldwide force of Audio Precision representatives
will be pleased to demonstrate the many advantages of the Portable One Dual Domain

INTERNATIONAL DIS1RIBUTORS Australia: VICOM Austral. Pty Ltd , Tel 3 9563 7844, Austria: ELSINCO GmbH. Tel It: 8'5 1400. BeleiLrn Trans European Music 4V Tel 2 t66 5010 Brazil: INTERWAVE LTDA
Tel (21) 325-5351. Sulgana: ELSINCO Rep Office Sofia, Tel (2)958 12 45, Canada: GERRAUDIO Distnbution, Tel- (613)342-6999 China. Hong Kora: ASE (Inn) Co Ltd Tel (424-0387 SIN Instruments Co Ltd , 2833 99117.
Croatia: ELSINCO Rep Office Zagreb. Tel 1 615 34 50 Czech Repel:41c ELSINCO Praha spol s r o . Tel (2)49 66 89. Denmark: npn Elektromk aps. Tel 86 7 15 11. Finland: Geselec 07. Tel 17 813 311, France: E-5 Mesureur.
Tel (1)45 83 66 41. Germany: RTV1/ GmbH& Co KG . Tel 221 70913-0. Greece KEN Electronics Ltd , Tel I 6748514/5. Hungary: ELSINCOBudapes: FT. Tel (1)339 0000. Israel: Dan -El Technologies. Ltd.. To. 3-647 8770, Italy:Audio Links n c. Tel 521 648723. Japan: TOVO Corporation. Tel 3 (5688) 6800. Korea: BAP ntemational Co Ltd. Tel 2 546-1457. lik.laysia: Test Ueasuremenl 8 Engneerng Ode (Selangor) Tel 3 734 10'7
Test Measurement 8 Engneenng Sdn (Penang), Tel 4 6422088. Netherlands: Heynen B V Tel 495 55 09 09. New Zealand: AudadVideo Whdesalers, Te 9 279 7206. ,Ionsay: ladconsult.Tel 47-69-178050, Poland:
ELSINCO Polska sp z o . Tel (22) 39 69 79, Portugal: Acutron Electroacusfica Lda., Tel 1 940 1785, Singapore: THE Systems Pie Ltd Tel 747-7234. Slovakia: El SINCO Slovensko s r Te 7)., 184 165. Slovenia:
ELSINCO d o o (61) 133 32 79. South Africa: SOUND,USION ME3 . Tel 11 477.1315, Telco Electronics.S A. Tel 1 531-7/01 Sweden: TTS & Ton Studioteknik AB, Te 31 52 51 50, Switzerland: W A Gunther AG.
Tel 1 910 4141. Taiwan: R 0.0 Double Advance Tech Tel 2-5960696. Thailand: 1.4asswoM Company Ltd. Tel 2-294-4930. United Kingdom: Thurlby -handar Instarmems. Lid. Tel ',1480)412451 (11-12-97)
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Engineering

AForRF?
By John Battison, P.E., technical editor, RF

0
n the face of it there is no difference between
audio and radio signals, except for their vastly
different speeds, i.e. frequencies. Each type of

signal is more or less a sine wave, but usually at quite
different power levels as well as frequencies.

It is in the initial generation, treatment and ultimate
application of AC energy that determines whether it ends
up as AF or RF energy. Almost any AC signal can be
radiated as RF under the right conditions. Generally,
frequency and power level indicate whether the signal is
AF or RF.

Drawing the line
In radio, a voltage's generation is basically similar by

means of a tube or solid state oscillator. The days of
rotating alternators for RF
generation ended at about
30MHz, some time after the
last spark transmission oc-
curred. However, a purist
might argue that aircraft
power generators operat-
ing at up to 1kHz are gener-
ating AF power. These are
certainly very much in the
area of AF generation, but
not really within the scope
of this article.
The range of human hear-

ing extends from about 10
to 15Hz, the feeling or sens-
ing range, to as high as

was for the old Federal Electric Company in 1946. This
was a 13 to 30kHz, 500kW transmitter using an antenna
mounted on mountaintops with the transmitter in the
valley between. This was certainly within part of the
audio range but was demonstrably producing RF.

Over the years, different groups of frequencies have
been more or less categorized and put into convenient
bands. The submarine communications transmitter men-
tioned earlier falls in the VLF band.

It is very important to differentiate between RF and AC
(AF) electromagnetic energy. In the final analysis, deter-
mination of a voltage's eventual use or application
depends on its planned usage, i.e. will the final transduc-
er be an antenna (RF), or some form of loudspeaker or
ultrasonic applicator (AF)?

Frequency
(Hz)

Effective skin thickness
(copper)

Centimeters Inches

1 6.62 2.60

10 2.10 0.826

100 0.662 0.260

1,000 0.210 0.0826

10,000 0.0662 0.0260

100,000 0.0210 0.00826

1,000,000 0.00662 0.00260

Table 1. The skin effec . As the frequency increases. electrical
current is concentrated to the surface of the conductor.

20kHz for some very acute -eared (young) people. The
horizontal oscillator in TV receivers can be heard by some
people who have sensitive hearing, as well as by some
animals that can hear that low. We know from experience
that this 15kHz (approximate) signal is operating at RF
because of the tunable fundamental and harmonic signals
that it generates in adjacent RF equipment.
We know that animals can hear well above the human

range, and the early ultrasonic remote controls were
detected by many household animals. In medicine, ultra-
sound has been used for years to avoid potentially danger-
ous X-ray radiation and produce useful internal images.

It is not possible to lay down rules as to what is audio
frequency and what is an RF frequency. Very low
frequencies (VLF) are used in submerged submarine
communications. The first transmitter design job I had

Depending on the trans-
ducer used, our VLF sub-
marine communication
equipment can produce
either an ear -piercing, high-
pitched, shrill squeal (AF)
or a soundless long-dis-
tance communication deep
in the ocean (RF). At the
same time a transducer in
the field of the 13kKz RF
signal could respond to it
and emit an audio (AF)
signal at 13kHz.

It is interesting to realize
that the wavelength of the
13kHz signal when used as

audio is approximately 0.08m, whereas the 13kHz RF
signal has a wavelength of approximately 23,077m. The
60Hz power line voltage that we use every day has a
wavelength of 5,000km in round figures.

Around the station
Audio has been conducted around the studios for years

quite comfortably by means of shielded twisted pair
cable. Not much attention was normally paid to line
impedance, except to check for 600 or 1500 impedance
transformer connections. This type of cable is low in cost
and could be run almost anywhere in the station in
convenient lengths without paying too much attention to
line characteristics. High -frequency attenuation could be
compensated for with an equalizer, and it was not
necessary to consider signal wavelength and attenuation
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«A Smart Broadcast Solution?»

The Studer DigiMedia CAB System allows for an easy
and flexible integration of a variety of peripheral studio
equipment. Its renowned stability is based on an infra-
structure of modern operating platforms accepted world-

wide as well as on the well -proven PCX Audio Cards, being

consequently used in all our networked workstations.

Together with the On -Air 2000 Digital Mixing Consoleit of-

fers a completely new and intuitive user interface with clearly

arranged controls, accessible on touch -screen panels. The

combination of these two powerful tools simplifies for the

DJ the handling of all processes to a degree so far unknown.

Sounds interesting? Please do not hesitate to contact us.

STUDER le
professional audio equipment

H A Harman International Company

a r s

Studer Professional Audio AG. Althardstrasse 30. CH -8105 Regensdorf - Zurich Switzerland, Tel. +41 1 870 75 II. Fax: +41 1 840 47 37. http://www.studer.ch
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RF Engineering
caused by anything other than very
long lines. It was never normally nec-
essary to consider wavelength effects
such as standing waves or resonance
effects. However, these problems do
exist in the field of the RF engineer.
This is a completely different story

when handling RF voltages where
frequency/wavelength becomes crit-
ical. A pair of parallel wires running
side by side can extend quite a long
way before the wavelength has to be

Skin effect
This phenomenon normally does

not have to be considered when
dealing with AF signals. It is pro-
duced by the effect of the electro-
magnetic field that surrounds a con-
ductor carrying RF. This moves in
three directions, along the conduc-
tor, at right angles and parallel to the
conductor.
Actually the lines of the E field are

not strictly perpendicular to the sur-

Figure 1. The "G string" is a conductor covered by a dielectric material, forming a
surface wave conductor. The funnel tapers determine the matching impedence.

considered. But as soon as the length
of the line becomes an appreciable
small portion of a wavelength, or
equal to a number of wavelengths,
trouble arises.

Depending on a number of factors
such as frequency, line length, wave-
lengths (or a fraction thereof), the
voltage at the far end may be more or
less than the input. Standing waves
and resonances may occur. Frequen-
cy sensitive effects such as attenua-
tion or oscillation may occur because
the line is no longer "flat" and pre-
cautions have to be taken.

As far as RF is concerned, our meth-
ods are pretty well cut and dried. The
introduction of coaxial cable has made
life far simpler for the RF engineer
than the days when open lines had to
be used.

Of course, coax and open line are
not the only means for carrying RF -
waveguide is used for UHF frequen-
cies and above. It is a far cry from the
usual copper wire conductor which
most of us use.

face of the conductor and the H field
lines are parallel to it. The progress of
a signal along the conductor seems to
resemble the effect of ground on RF
ground waves where the "drag" of
the ground slows down the wave
near the surface and causes the wave -
front to tilt.

As the E field enters the conductor
it is slowed considerably, in effect
these lines are shorted by the metallic
material of the conductor. This cre-
ates a current in the conductor which
causes I squared R losses (heat). The
current flow produces a magnetic
field within the conductor that op-
poses the H field.
Therefore, the current is high at the

surface and decreases as we go in
toward the center. As we go further
into the conductor, the current den-
sity decreases still further. This re-
sults in a situation wherein a half -
inch copper tube has the same RF
resistance at 1MHz as a solid half -inch
copper wire. The RF resistance of a
conductor is proportional to the
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The Short/cut Editor is your
next tape recorder, edit block
and digital delivery system.

It's Un-Reel.
So is our free test drive offer.

Discover for yourself why
the Short/cut Personal Audio
Editor is the perfect replace-
ment for generations of
reel-to-reel tape recorders.

It delivers massive hard disk
storage, provides true cut and
paste waveform editing, and
makes low-cost copies to the
popular Zit3udrive.* It even has
built-in speakers.

Short/cut is powerful enough

for production, yet easy enough
for fast on -air editing. All this
in one compact,
portable and sexy unit.

If you've got a lot to do, toe
and not enough time to
do it in, it's time for a
Short/cut.

So here's our offer. Take it out
for a test drive on our nickel.
We're that sure that after you
test drive it, you'll want to
park it at your place.

Attention call
letter stations.**

You're only a
phone call away

from a free
10 -day Test Drive.

So try it out.
We'll understand if

you don't give it back.

(818) 991.0360

PROFESSIONAL DIGITAL AUDIO

See us at the NAB Radio Show Booth #138

For more information call (818) 991- 0360 / Fax (818) 991-1360 / e-mail: into@360systems.corn / Website www 360sys:ems com

*Optional accessory **Otter good ,n U S and Canada only
C 1997-360 Systems
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RF Engineering

To grow in
broadcasting
you need time,
money, guts,

and Intraplex.

Your new acquisition is th tally signed,
now you need to operate profitably.
Consolidate your program audio, LAN/
WAN network, phones, faxes, traffic and
billing on one single high quality digital
line. The Intraplex STL PLUS gives you
integrated two-way transmission over any
distance, over any terrain at a fraction of
the cost of individual communications
links. It's bi-directional, so you can receive
audio backhaul at the same time. What's
more, you can stay in touch without run-
ning up the long distance phone bill. That's
why more groups choose Intraplex than
any other digital transmission solution.
Call us at 978-692-9000 or visit our
web site at www.intraplex.com.

The STL PLUS
T1 System transmits
program audio for
STLs, TSLs and inter-
city links, data for
remote control and
LANs, and voice for
off -premise extensions
and intercom.

ATr&

Intraplex
Intraplex, Inc.
3 [yberty Way
Westford, MA 01886
978.692.9000
978.692.2200 fax
httpilhvww. int raplex.com

square root of its permeability. It is
this skin effect that allows us to use
copper -clad cable for RF.

Another approach
The development of radar produced

the "G String." This is named after its
inventor, Dr. George Goubau. Nor-
mally used for work at UHF and
above, it is a surface wave conductor
that relies on the skin effect for its
efficiency.

Impedance matching is accom-
plished by means of a horn feed at

US Radio Frequency Allocations:
www.ntia.doc.gov osmhome

allochrt.html

each end as shown in Figure 1. The
G String itself consists of a copper
conductor surrounded by a dielec-
tric. Because its dielectric constant is
greater than the surrounding air, the
electromagnetic wave travelling on
the wire's surface will move more
slowly than a wave in air. Because of
this, the energy tends to converge
inward so that its tendency to radiate
is counteracted.

I have not seen this in use in a
broadcast transmitter, but that doesn't
mean it has not been used. One
reason for its rarity is that as much as
20% power can be lost by undesired
radiation.
The advent of digital transmission

has brought a great change to the
audio engineer's handling of audio
around the station. It is not in the
purview of this article to go into
detail concerning digital audio han-
dling in studios and audio equip-
ment. Digital audio handling has cre-
ated a need for audio cable capable
of handling what amounts to a series
of pulses instead of sine waves. There
are certain restrictions controlling the
length of twisted pair carrying digital
audio, and the cable manufacturers
have produced excellent new cables
designed especially for digital use.

E-mail John at batcom@bright.net.

Editor's note: For more information on cable
requirements for digital audio signals, see
the March (p.26). May/June (p.78) and July
(p.10) issues of BE Radio.

Circle (25) on Free Info Card

26 BE Radio September 1998



DBMAXt
- FIVE BAND DIGITAL BROADCAST MfIXIMIER

Maximize your footprint and get the impact
you need with the cleanliness you deserve!

Years of research and experience in
digital compression and limiting
techniques for CD mastering have

to the
five -band

led TC Electronic
development of the
DBMAX prccessor.

The DBMAX was brought to life in

close cooperation with chief engineers
at troadcast facilities world-wide,

resulting in a powerful broadcasting
tool, that easily interfaces with all
analog and digital audio broadcast
formats.

Used as a Transmission Processor,
the DBMAX ensures a louder and more
consistent signal, thereby enhancing
the signal within the actual coverage
area.

Radio, ry & Film Post Optimizer:
 Ultimata maste mg processing: Louder. crisper, warmer, punchier.

more s tbtle. m re spectrally -balanced production

 5 -band Eq. Dyramic filtering of spot/trouble frequencies. 0 or 90

degree mono s imming. MS -decoder etc

 AES/EBU I/O aid sync -input as well as 24 bit AD and DA -converters

 Full 24 kHz auc io bandwidth at 48 kHz sampling frequency

%et
The CBMAX allows transmission -settings

to be copied to the production suites,

enabling engineers with a DBMAX to listen

to the final transmitted signal during the

produption prase For easy transfer and

back-Jp of hese transmission settings
we've equipped the DBMAX with a

PCMCIA-slot.

Finalli you can be confident your listeners

recen.e the signal ycu intended them to!

Bettnr coverage means you get
better -atings, which in turn makes the
DBMAX a sound investment!

The DBMAX do...bles as a g -eat
Production Tool at all resolutions and
sample rates, o1ering 3ptimized
program material w Mout the sacrifice
of sound quality.

Transmission Proces ior:
 Transparent 5 -band on -air dynamics processing

 Presets available for DAB. FM and AM transmiss cn

- all pre-programmed and easy to set up

 Simultaneous AGC, Compressor, Limiter and Sol :hope-

 Enhanced signal within the broadcast coverage aria

 Various versatile OB-tools (fcr unattended opera i an etc

t.c. electronictIl I I MATESOUND MACHINES

TV or Radio Productior. &
Transmission Emulation
Example of produclon for DAB, Digital TV

anc FM

1) Production DBMAX irserted pre -

master to optimize production.

2) TX Emulation: D3MA> inserted post-

master for transmission emulation

20years
S.C. elecronic

I 9 7 6

TC ELECTRONIC iNC., 790-H HAMPSHIRE ROAD, WESTLAKE VILLAGE, CA 91361, USA PHONE (05) 373 1828 FAX (805) 379 264E
EMAIL INFOUS @TCELECTRONIC COM HTTP //WWW TCELECTRONIC COM/DBMAX

TC ELECTRONIC A/S. SINDALSVEJ 34, DK-8240 RISSKOV, DENMARK PHONE + 45 8521 7599 FAX :+ 45 621 7598
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Wave

Optimizing audio monitoring
By Chip Morgan

Design of audio monitoring in a radio station is a
complex science. Optimization of monitor sys-
tems has a profound and long-lasting effect and is

appreciated, even if subconsciously, by every member of
the staff. When a facility has poor monitoring facilities,
the staff is unable to identify and correct problems with
the product. Talent suffers from hearing desensitization
and is easily fatigued. Rat-
ings and morale suffer and
nobody really knows why.

Critical listening
The definition of opti-

mized audio monitoring
differs depending on the
function of the monitor sys-
tem. In radio, audio is mon-
itored at various stages of
the broadcast, from the raw-
est recordings to the final
performance as received by
a radio set. Audio monitor-
ing equipment in a radio
facility must have the flex-
ibility and accuracy to sam-
ple the product in a consistent, controlled environment.

In a radio production room, monitoring means listening
for technical problems in a recording as well as listening
to the mix itself. Conversely, in an air studio, audio
monitoring is primarily a function of making sure there is
no dead air, of mixing elements together and as a
background function during production of the show. But
when the talent puts on headphones and speaks into a
microphone, audio monitoring in the control room
becomes critical. Elsewhere around the station, audio is
monitored in offices and in hallways to listen to the final
program as well as to be sure the station is on the air.

In order to optimize the ability to monitor audio in its
progression through the radio facility, each monitoring
position should be designed specifically for the intended
purpose. For example, the requirements of newsroom
monitors are not the same as those of production room
monitors.

Some equipment operators in a radio facility may have
hearing damage, while others may have very sensitive,
yet untrained ears. In certain cases individual staff mem-
bers may have "golden ears." These people may have
special training and knowledge, or they may be the ones

who care enough to complain about obvious audio
problems.

An awareness of the normal characteristics of audio in
various stages of production comes with experience and
attention to detail. It is this awareness that separates
professional performers and engineers from amateurs.

Accurately monitored audio should be a primary concern in any
radio facility. Near -field use has increased in recent years.

Monitoring standards
Facility monitoring stan-

dards should be established
in order to achieve consis-
tency and stability through-
out the plant. For example,
the same type of speakers
and headphones (although
personal preference affects
this) should be used in all
critical monitoring systems.
Typically a physically small,
integrated power amplifier
system, perhaps with a sub
woofer, is used for loud-
speakers to maximize line -
of -sight and minimize space
requirements.

he importance of appropriate acoustical design has
been stressed in radio for more than 75 years, but the
realities of the business rarely encourage it. Rather than
reiterating details that can be found in many textbooks,
it is more practical to concentrate on easily achievable
design solutions. One important thing to remember is
that studios should be designed primarily to achieve
good acoustics for the microphones, and secondarily for
the loudspeakers.

Placement
It is generally recommended in radio that near -field

monitoring be used to minimize cross -coupling between
studios and to simplify acoustical requirements within the
rooms. Since proper positioning of loudspeakers re-
quires no more than a 15 -degree elevation above the
listener's ears, mounting speakers high on walls is hardly
optimization.

In the majority of radio stations, critical listening should
be done on good headphones, because it is very rare to
find consistent room acoustics in a radio facility. The
headphone monitoring system in a radio studio can be
much more important than the monitor speakers.
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A.E.T.A. SCOOP REPORTER MKII P.O.T.S. CODEC

Rock Solid Remote Connections.
Are your remote connections
important? You bet they are!
Keep your live feed active
with the highest standards
possible. Use the new Scoop
Reporter MKII manufactured
by A.E.T.A. This new gen-
eration of P.O.T.S. (Plain
Old Telephone Standard)
codec supplies rock solid
quality to all of your
remote connections.

Tired of long delays in your
remote? User -selectable delay
modes down to 150 ms that
are a standard feature on the

The Scoop Reporter MKII by
A.E.TA. available exclusively from
Harris.

Scoop MK II offer you a choice
when it comes to bidirectional
communications.

When news feed and
remote broadcasts are
important to your organiza-
tion, get the Rock Solid

Solution. Why risk it? Try the
Rock Solid A.E.T.A. Scoop
Reporter MK codec today.

Call Harris for information
and special pricing.

HARRIS CORPORATION
BROADCAST DIVISION

TEL: 1-800-622-0022
FAX: 765-966-0623

w\Aw.broadcast.harris.com

--frj HARRIS
A new world of broadcast solutions
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Next Wave

Problem:
I have a

duopoly.
I need
back-up
transmitters
for my
stations:

Solution:
Don't buy two transmitters -

buy ONE!

Our Legend Series, Solid State,
FM transmitters are Frequency
Agile and Broadband. Your
engineer can instantly tune one to
any frequency!

We've designed the Legend Series
to ensure long transistors life with
"wind tunnel" cooling & brute force
power supplies.

Legend Transmitters make perfect
main transmitters too!

Available from 1KW - 11KW

Two or more stations:
One back-up transmitter.

GREAT IDEA!

Great Products
Great Solutions!

"The Transmitter People -

Energy Onix
BROADCAST EQUIPMENT CO INr

PO BOX 801 1306 RIVER ST.
Valatie. NY 12184

Phone 518-758-1690
Fax 518-758-1476

energy-onix C energy-onix.com

Various environments
Most held recording is done in

harsh acoustic conditions. The envi-
ronment for monitoring, whether on
loudspeakers or on headphones, is
poor. Many times the engineer or
talent is operating the equipment as
well as performing, so they have little
time to worry about the quality of the
recording. Whenever possible, mon-
itoring should be performed in a
quiet area. Field monitoring in radio
is done almost exclusively with head-
phones.

primarily a function of being able to
hear how the on -air mix sounds to
the average listener. In addition, live
microphones, telephone calls and
various other audio sources are used,
requiring that the show's talent be
able to perform critical mixes under
great pressure. Sadly, even with the
best off -air monitoring systems, the
talent hears artifacts of the STL sys-
tem, the transmitter and the receiver
used to drive the air monitor - not
the pure sound being sent from the
studio.

The Yamaha NS -10M is commonly used in near -field monitoring applications.

In a newsroom, the priority is speed
and accuracy of material. The audio
quality is of secondary importance -
though good news audio is well
appreciated by listeners, especially
ambient sound and background au-
dio to establish location or situational
positioning. News staffs deal almost
exclusively with raw audio that has
not been processed or treated in any
way. Monitors should be designed
for critical speech monitoring.
In a production room, quality audio

is the main ingredient in the produc-
tion of commercials and station im-
age materials. The sound of the ma-
terials is as important as the actual
message. Many budding production
directors and all new hires at a station
are amazed at the difference be-
tween the way audio sounds in the
production room and the way it
sounds on a radio. Use of a duplicate
airchain in the monitor system is a
major secret of optimizing produc-
tion room monitoring. Be sure to
have a mono and a phase -reversal
function as well as a good scope or
phase meter.
Various pre -produced items are

brought together in an air studio for
the final program and monitoring is

In your head
\\ 1,11 lI [i lung on headphones

while talking on the air, talent mainly
wants to hear the live voices. If the
unwanted artifacts from the signal
path are severe, alternative monitor-
ing tactics can solve many problems.
For example, feed the main process-
ing output to the headphone moni-
tors, but also have an auto switchover
to a receiver in case of transmitter
failure. The studio loudspeaker sys-

tem should still be fed receiver audio
at all times. This keeps the risk of
unknowingly being off the air low
and the talent will be much happier.

The air monitor system is one of the
most frequently overlooked areas and
has the greatest potential for im-
proved performance. It is also advan-
tageous, although not always practi-
cal, to have several sets of monitors in
an air studio to provide quality audio
to all performance areas.

The engineering room needs mon-
itors for overall performance moni-
toring of transmitted audio as well as
critical testing and evaluation of sub-
jective tuning of the entire facility.
When the audio processing is adjust-
ed, the engineer needs a place to
monitor the audio at various stages in
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AKG CONDENSER
MICROPHONES
TAKE YOU FROM THE
STUDIO TO THE STAGE

When you thiik of high quality

microphones, your first consideration

should be AKG. Since 1947,

AKG has been the leader in condenser

microphone tedinology. Our C1000S,

C3000 and C535EB are great for

professional and home studio engineers,

as well as performing musicians.

Perfect for 5oth studio and stage performance

Rugged construction for demanding road work

Shock isola'ion reduces physically transmitted noises

 Competitively priced

AKG Acoustics, U.S.
1449 Donelson Pike - Nashville, TN 31211

Telephone: (615) 36t0499
Fax: (615) 360-027.

AKG Acoustics, GmbH
Lembockgasse 21-25  P.O.B. 15E, A-1230 Vienna/Austria

Telephone: (01) 431866540
Fax: (01) 43186654516

Web Site: http://vArtokg-acoustics.com Circle (12) on Free Info Cad
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Next Wave

Badge Of Honor

rtAt.

The best sounding, most reliable digital audio
systems use Digigram sound cards. Does yours?

EDigigrarri
Digigram Inc. 2101 Wilson Boulevard
Suite 1004 Arlington. VA 22201
Phone: +1.703.875.9100  Fax: +1.703.875.9161
E-mail: input@digigram.com
Web: http://www.digigram.com
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Honest AM
Improvement

an.

-J
The 235 is a no-nonsense,

full-function AM audio processor. It features slow,
"gain -riding" AGC. 3 -band average level compression coupled w.th
variable equalization, and an asymmetrical peak controller combining
fast limiting with variable clipping depth. Strict NRSC compliance is
guaranteed by specified pre -emphasis and overshoot -compensated
low-pass filtering.

You'll find the 235 very easy to set up and use. Front -panel controls
and indicators make local operation a snap, and the built-in RS -232
port and our simplified software enable computer or modem remote
control if desired.

Your preferred broadcast equipment supplier can arrange a demo at
your station. Phone, fax or check our website for complete technical detais.

Model 235 - $1800

Inovonics
1305 Fair Ave  Santa Cruz, CA 95060
TEL (408) 458-0552  FAX: (408) 458-0554

www.inovon.com ff

the program chain as well as to hear
exactly what the audio sounds like
upon reception. The monitoring sys-
tem should have the capability to
select the input of each major portion
of the audio chain, including every
studio, to isolate problems.

Active monitors with built-in power amps
and the addition of a sub -woofer can
improve the accuracy of monitoring.

Off -air monitoring
The air monitor system is vital to

the station operation and should
be carefully designed for maxi-
mum accuracy as mentioned earli-
er. Poor reception of the off -air
signal cannot be compensated for
in other ways. The air monitor
system starts with the receiving
antenna, which should be a log
periodic for FM and a large metallic
loop antenna for AM. Most air mon-
itor problems are related to the
antenna and RF portion of the sys-
tem. The main receiver should have
a pleasant and realistic sound that
reflects the average consumer ra-
dio. This is more important than
technical purity. Use an accurate
and carefully aligned modulation
monitor for engineering tests and
monitoring.

One final word of advice: give the
managers good radios. Make sure an
outside antenna system is installed
and connected to every radio in the
facility. There's nothing worse than
hearing complaints about your audio
because you didn't give the station
department heads and managers a
good radio.

Chip Morgan is President of CMBE. Inc., a
radio design and integration firm specializ-
ing in performance engineering in Sacra-
mento. CA.
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Update
FCC adopts auction procedures for
broadcast stations
By Harry Martin and Richard Estevez

After much anticipation, the FCC has announced the
adoption of rules and procedures to govern broad-
cast station auctions. The auction rules will extend

to virtually all mutually exclusive applications for com-
mercial TV, radio, low -power TV, FM translator and TV
translator stations. The rules will also apply to mutually
exclusive major modification applications for broadcast
stations not resolved through negotiations.

For most applications for new stations, interested par-
ties will be required to file a short -form application (FCC
Form 175), in a designated filing window, with enough
engineering data to allow the FCC's staff to determine
which applications will be included in the auction. Only
the winning applicant will have to file the long -form
application.

For pending mutually exclusive applications, applicants
who wish to participate in the auction must file a Form
175. Applicants who do not wish to participate may
request a refund of their filing fees. Prior to the deadline
for filing the FCC Form 175, applicants may enter into
settlement agreements that comply with the FCC's settle-
ment rules.

The rules specifically do not apply to cases involving
frequencies reserved for noncommercial broadcast ser-
vices for which only noncommercial entities may apply.
In addition, the rules will not apply to comparative
renewal cases. The FCC intends to resolve such proceed-
ings on a case -by -case basis. In an effort to avoid these
lengthy and costly renewal proceedings, the FCC will
continue to waive certain settlement rules.

FCC denies waiver for low -power unlicensed
FM operation

An unlicensed, Hispanic radio station in New Haven,
CT, recently sought a waiver of the Commission's rules in
order to allow a low -power, unlicensed FM operation
pending resolution of court cases involving unlicensed
operation and the establishment of a new low -power FM
service pursuant to the Commission's pending rulemak-
ing proceeding. The unlicensed station asked for a stay
on enforcement actions against it in the interim. The
Commission's staff denied this request and refused to
authorize the unlicensed station.

The operator of the station had argued that its broad-
casts should be allowed because the station provides
news, information, and entertainment for the Hispanic
community. It further argued that since the station was

operating with a power of 100 watts, it would not cause
interference, and that its operations were consistent with
FCC Chairman Kennard's statements concerning the
potential benefits of low -power FM stations.

The Commission found that it did not have authority to
waive its rules to allow such an unauthorized operation.
The Communications Act requires a license in order to
broadcast, and the Commission has no authority to waive
the statutory requirement. The Commission's staff further
stated that it could not consider a request for waiver of its
rules except in the context of a written application for
license, nor would it consider a challenge to the validity
of the rules without a petition for rulemaking to change
the rules. The Commission also noted the recent decision
by the US District Court for the Northern District of
California, which upheld the constitutionality of the
license requirements embodied in the Commission's
Rules and the Communications Act.

Accordingly, the Commission's staff denied the requests
of the unlicensed station and forwarded the matter to the
Compliance and Information Bureau for possible further
action. However, it should be noted that the Commis-
sion's staff pointed to the pending rulemaking with
regard to a potential low -power FM service as an assur-
ance that the Commission is actively examining the issue
of low -power FM stations. This ruling points out two
trends in the FCC's activities with regard to low -power FM
operations. One of those trends is toward cracking down
on pirate stations so that unlicensed FM operations will
be eliminated to the extent possible. Another, however,
which is less comforting to broadcasters, is the close
examination of the possibility of microstations in the FM
band.

Harry Martin and Richard Estevez are attorneys with Fletcher, Heald
& Hildreth, PLC., Arlington, VA. E-mail: martin@fhh-telcomlaw.com
andestevez@fhh-telcomlaw.com.

404etve-le,
Radio stations in Alaska, America Samoa, Florida,

Guam, I- awaii, Iowa, Mariana Islands, Missouri,
Oregon, Puerto Rico, Virgin Islands, and Washington
must file their annual ownership reports on or before
October 1, 1998. In addition, radio station licensees
must file their annual employment reports (FCC Form
395-B) of or before September 30, 1998.
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Great sounding production can
rar* make your station stand above the

Ms rest. The right tools used properly
can help you get there.

LThe proper tools for creative content

31111w

By Chriss Scherer, editor

ay -
a station success-oPP"

ful takes many things.
The right music or a
good host with good

topics can carry the programming a
NW
ille. long way. Vliat happens between these
-matt.... elements can make it all work together
4111 or bring it all to a screeching halt.

Production in radio is a broad arear that covers anything for on -air use
that is not done live, although the
duties and values of production may
include some live aspects. Whether
it's putting togethe: liners and sweep-
ers, concert and station promos, com-
mercials, ur full-length programs, the
right tools can save time and aid

Itigreativity.
IL.

ILong or short
Production work can typically be

divided into two areas: long -form and
shorts. Long -form recording and pro-
duction of talk shows, features and
elements lasting more than a minute or
so may not have the same needs as a
studio for shorter work like commer-
cials, liners and promos. While either
arrangement will require the ability to
record, mix and edit material, some of
the creative tools and room designs
may vary.

The operational center of most mod -
production facilities used to be the

console, but the introduction of cost-
effective digital audio workstations
(DAWs) is shifting this focus. In some
studios, smaller consoles are being
installed strictly for source routing and
level control, and the monitoring po-
sition is being set up around the DAW
work surface. This certainly makes
sense when most of the producer's
time is being spent at the DAW. The
listening position at the console may
be supplemented by a secondary
monitor system if necessary, but many
times this position is only for record-
ing or transferring audio into the DAW.
Critical listening is usually not essen-
tial for this step. The critical listening
is done with the final product. (For
more on the listening environment,
see Next Wave, p.28.)
There are many DAWs available

today with features, capabilities and
price tags for any application. In
selecting a DAW, it is a good idea to
first lay down the requirements and
expectations of the system. There are
a few things to keep in mind.

 Technical complexity: The most
powerful system available will be
worthless if it is too complicated to
use or actually takes longer to com-
plete a task than the system it is
replacing. Some early systems were
plagued with this problem and this is

still a common obstacle when select-
ing a DAW. If you have made a list of
prospective systems, try to arrange
an in-house demo and even a loan, if
possible. The spec sheets and dem-
onstrations at a trade show or SBE
meeting may showcase some of the
capabilities, but being able to actual-
ly produce in-house with your pro-
duction staff pushing the buttons will
help decide what system is best for
you. Also, run the demo with in-
house material and not the demo bits
that came with the unit. Sometimes
these demo bits are chosen because
they work well with the capabilities
of the particular system.

 Interfacing: The input and out-
put (I/O) options are an important
consideration for any piece of equip-
ment. Analog and digital signals are
supported by nearly every system
available. Also look for additional sends
and returns or output buses if there
will be external processing or mixing.
Consider how the DAW will transfer a
completed audio file to your on -air
delivery system. Some systems work
together well on this so that a finished
production is transferred to the on -air
system - like copying a file on a PC.
If not, you may need to play the
production back and record it into
the on -air system in real time.
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RADIO PRODUCTION
 Specific features: The options

that make each system unique will
also influence your decision. Is audio
stored on a fixed drive or removable
media? Is it stored as linear data or is
it compressed? How quickly can you
switch between productions? How
fast is the system? Does it use stan-
dard or proprietary components?
Some systems are completely self-
contained and occupy only a small
amount of desk space. Others are
built around computers and may
have additional external compo-
nents. Some work in a network
configuration. Whatever system you
are considering, keep your future
needs in mind.

Having an effect
Effects processors are a staple of the

production environment. Almost any
studio has at least a basic compressor
or leveler to keep audio levels in
check. The home recording boom
has also worked its magic in this area
to bring some amazing effects possi-
bilities into very economical packag-
es. While some of these semi -pro
units may not have the highest audio
specifications on their own, they can
produce some great sounds. A flange,
reverb or echo effect can usually
tolerate less than perfect performance,
especially when the effect is being
used at a level that is 10dB or lower
than the source.

rA1111111111rAmmovAsemeemosw

(Efx

Satellite
receiver

Production Signal Routing

Console

Other
sources

0

Automation L ne selector

DAT

VCR (logging)

Reel to reel

Router

4

---4111.111M
-...-11111111111111111111k.

Audio routing in a typical production facility. Creative signal routing can greatly enhance
flexibility.

 Hardware: Just like any other
piece of equipment in the station, the
DAW will require periodic mainte-
nance. If the system is centered around
a PC, take note of any special hard-
ware considerations that, if a prob-
lem arises, can be addressed with a
trip to the local computer store. Also,
look at the sound cards. There are
varying levels of performance and
features for sound cards. You wouldn't
use a cheap consumer equalizer in
your main air chain, so why use a
basic consumer sound card for your
production? The same is true for the
on -air delivery system.

Many of these semi -pro effects units
have unbalanced I/0s. It's likely you
will need to install a level -matching
interface to tie these into a produc-
tion room.

There are many different ideas on
how effects processors should be
accessed. In cases where there are
many effects to choose from, your
console may not have enough sends
and returns to wire them in directly.
If the producer also likes to shift the
usage of gear to different sources,
this adds more to be considered.
Making a processor available to a
source, a patch point or a bus mix can

get very complicated. This is one area
of routing where patch bays have
always excelled: great flexibility in a
small space with minimal cost.

General signal routing is always a
concern in a facility. In production,
the need for flexibility is even great-
er. Multiple sources will no doubt
be a consideration. Again, standard
audio routing techniques like rout-
ers and patch bays can simplify this
process.

Production rooms are always being
pushed to do more and more. Re-
cording of feeds and dubbing mate-
rial can take away precious time from
a studio. In these instances, apply the
same signal routing ideas to the re-

corder inputs
that you do for

the console inputs. By feeding your
recorders (DAT, automation, cassette,
reel, cart, etc.) from a patch bay,
audio router or line selector, a room
can easily be used for multiple tasks.
Figure 1 shows an example of how
this routing can be done.

More processes
One item that is easily overlooked

(or under -thought) is microphone
processing. The human voice is ca-
pable of a wide dynamic range. Even
the most controlled voices can have
peaks, pops and transients that can
overdrive a mic preamp or digital
input. There are many mic proces-
sors available, so finding one that fits

your needs
should be easy.

The physical placement of this pro-
cessor should also be carefully con-
sidered. Many inexperienced pro-
ducers will heavily compress a mi-
crophone for a very full, thick sound
- especially if the voice they're
producing is not very strong. While
this may have an effect that is appro-
priate when used wisely for effect,
constantly running mics like this is
very fatiguing to a listener's ear.

Physical needs
A good sounding room is really the

beginning of a good studio. Securing
isolation from outside sources and
minimization of colorations is always
a primary concern. This is not to say
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When you're rushing off to your next remote you

don't want to lug around a lot of equipment.

RoadRunner from MUSICAM USA gives you:

A 3-channel mixer

Built-in ISDN Termiral Adapter with

integrated NT -1

MUSICAM MPEG Layer II, Layer III and

G.722 for total compatibility

Internal power supply or external battery

All in one box.

See Us at AES
San Francisco

Performance, price and portability RoadRunner
outdistances the competition every ti

NUM

C" 67C North Beers Street, Bolding 4, Holmdel, Nei,/ Jersey 07733 USA
Tel: 732/739-5600
Fox: 732/739-1818  Fcx On Demand. 732/Q35.2777

Emcil: sales@musicamusa.com
MUSICAM USA Internet: http://www.musicamusa.com

Prices shown are published manufacturer's list prices as of 3/1/98
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Wonder
The miraculous DPA 4060 Miniature Microphone tops

the bill in wireless systems for theatre and television.

Not only does the 4060 offer outstanding audio

performance under difficult conditions, it is also

extremely robust in operation. Unique connection

adapters ensure compatibility with a wide variety of

VHF and UHF systems. A range of sensitivities

encompass the vast majority of applications where

high quality audio, near invisibility and lightness is

required. Developed from many years of professional

audio experience, the 4060 is just one of the high

quality products from the renowned 4000 series

- available now from DPA Microphones.

Series 4000
Microphones from DPA

Hejrevang 11, 3450 Allerod, Denmark
T: +45 48142828 F: +45 48142700

NORTH AMERICAN DISTRIBUTORS:

TGI North America Inc. 300 Gage Ave,
Unit I Kitchener, Ontario N2M 2C8, Canada

T: 519 745 1158 F: 519 745 2364

www.dpamicrophones.com

MICROPHONES

RADIO PRODUCTION
that top-notch work cannot be done
in a closet, but taking care of acoustic
problems first is a good start. (For
more information on the importance
of good acoustics, turn to Architec-
tural acoustics: A primer for radio,
p.46, April, 1998.)
The basic layout of a studio can

help or hinder its function. When
laying out a room, keep in mind basic
ergonomic considerations. Comput-
er monitors are popping up more
and more. Placing them in a comfort-
able position is important to reduc-
ing eye and neck strain. Ideally, ev-
erything being used should be at an

Another design consideration is the
voice booth. There are mixed feel-
ings about having them at all, and if
they are used, about how best to use
them. A small room for one or two
people can usually be added to a
design. The biggest advantage is
obvious: sound isolation. Having an
open mic in a production control
room can easily pick up equipment
fan noise or other mechanical sounds
from equipment. The control room
was also primarily designed to be a
good listening environment. While
close mic-ing can reduce the effects of
an open room, a smaller, deader voice

booth can

Outboard equipment should be placed where it acces-
sible to the operator. Equipment that is accessed more
frequently is at the top.

arm's length from the operator. In the
heat of a session, having to constant-
ly wheel back to adjust something
does not help - especially if it is

during a mix and the producer
must leave the sweet spot to make
an adjustment. A good model is a
drummer sitting behind a kit. Ev-
erything is set around him. This is
not to say that you build a cage that
only one person can get into. Func-
tion will lead the way.

be built
which also allows the
producer to move about
freely as he records the
track.

Tying the voice booth
into the rest of facility
takes some planning too.
Some form of commu-
nication needs to be set
up between the booth
and the control room.
Most production con-
soles already have some
form of communications
bus built into them that
might be sufficient. If
not, a larger, dedicated
IFB system may need to
be installed.

Running mic level sig-
nals directly into the pro-
duction studio may work
(provided the runs are not

too long),
but limits

the use of the room to
only one purpose. If jus-
tifying the space is a

problem, why not use the room for
morning news or some other period-
ic function? With so many morning
shows having a break for some
kind of news, being able to put the
news announcer in a separate room
can free up the on -air control room
for a few minutes and allow the
hosts to perform a few tasks with-
out interruption.

If the voice booth is being used to
feed more than just the production

Circle (31) on Free Info Card
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Won the Marconi with Scoff"
"I do like to give credit where credit is due and acknowledge Scott Studios as a major
player in my daily broadcasting battle. The time I now have to devote to
preparation, and the ease of operation of the Scott System, has helped me increase
show professionalism."

Bill O'Brian - KRKT, Albany, Oregon
Marconi Small Market Personality of the Year - 1997

"We Won the Marconi with Scott"
The 1996 winner of the Marconi Major Market Air Personality of the Year Award
also uses Scott Studios' touchscreen digital audio system! Still another Scott
Studios user won the Country Music Association "Station of the Year" award in
1997! The Scott System can help your stations sound better!

Mac Hudson & Iry Harrigan - KILT FM, Houston, Texas
Marconi Major Market Personality of the Year - 1996

"Scott has Improved our Product"
"We were very eager to 'go digital' last Fall, and compared different
systems. Our decision to go with the Scott System was one we all felt good
about. I'm confident knowing the comfort level of our different
departments who use the system is high. Our Scott System has improved
our efficiency and the quality of our product."

Michelle Mercer, PD - KPWR FM, Los Angeles

Tom Koza, Chief Engineer, top rated afternoon personalities "The Baka Boys" surround
Program Director Michelle Mercer

More Stations got Scott Systems in the last 12 months
than bought most other systems in the past 4 years!
Most managers, air personalities and program directors prefer the Scott
System. That's why more radio stations get Scott Studios' than any other
digital audio system!

It's a fact: over 1,700 radio stations have
3,800 Scott digital workstations,
including major winning groups like
CBS, Chancellor, Disney/ABC, Clear
Channel, Emmis, Citadel and many
more.
Scott Systems are best because of:
 the friendliest user interface;
 uncompressed digital audio;
 3 products --Good, Better & Best.

C
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.Scate Stadiod,
13375 Stemmons Freeway, Suite 400
Dalas, Texas 75234 USA
(972) 620-2211 FAX: (972) 620-8811
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Digital Radio Console
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Harris A2D2A
Analog to Digital to Analog Converter

HARRIS CORPORATION
BROADCAST DIVISION

TEL: 1-800-622-0022
FAX: 765-966-0623

http://www.broadcast.harris.com

HARRIS
A new world of broadcast solutions

©1998 Harris Corp.
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RADIO PRODUCTION
turers to devel-

op interfaces between different sys-
tems. These interfaces may already
work in compatible file formats so that
a file transfer is all that is needed (with
some data entry for spot number,
name and run dates). It can be a pop-
up screen on the DAW or an import
utility on the digital delivery system
that retrieves the file.

At the very least, it may be neces-
sary to dub the spot from one system
to the other, again in real time. This
method may be fully digital or, at
worst, require the dual conversion
from digital to analog and back.

Tied in
Consolidation continues its demands

on existing re-
sources, and pro -

Sometimes an interim step is needed before going fully digital. Here, a cost-effective analog
mixing console has been installed in a production room. This facility will be rebuilt and will go
fully digital in the coming months. Note by the placement of the monitor that the listening position
is already set up around the DAW and not the console.

studio, the mic routing should be line
level and feed either a distribution
amp or an audio router. There will
also need to be a way to select
alternate monitoring sources in the
voice booth.

Analog or digital?
There are many equipment deci-

sions to be made when outfitting a
production room. It is possible to
create a fully digital room today,
though chances are that there will be
a mix of both sources installed.

Besides some of the obvious analog
choices like mics, monitor speakers,
monitor amps and cassette decks,
there are other pieces or equipment
that go either way, depending on
your needs. Digital consoles have
made great advances in features and
prices over the last few years. The
choices for a digital production con-
sole specifically designed for radio
uses are still somewhat limited, with
the requirements for stereo inputs
usually setting the limits. Many of the
professional digital consoles offer
enough inputs, but a stereo feed
requires two faders panned left and
right. Moving two faders for one
source is inconvenient and not al-
ways very accurate. There are a few

out there, but look for the number of
choices for a digital radio production
console to increase in the near future.
In the meantime, a digital on -air
console or digital professional con-
sole can easily be used. The alterna-
tive is an analog radio production
console, most of which still have
impressive audio specifications.

Getting on the air
Once the final production is com-

pleted, mediums for playing it over
the air need to be considered. When
walking a cart or a reel of tape down
the hall was the normal routine, There
was not much to consider. Now that
many stations are using some form of
digital delivery on -air, getting the
final product into the system must be
considered.

In the case of long -form produc-
tions, the completed work may be
transferred to some form of remov-
able media, like DAT, MiniDisc, MO,
or CD. The interface will probably be
recording the project to the new
medium in real time (another good
use for record input selectors).

For shorter items, transferring it di-
rectly to the on -air system will be the
goal. Many DAW manufacturers have
worked with digital delivery manufac-

duction is no exception. With so much
computer -based work being done, the
sharing it with a sister station is much
easier. There have been situations where
stations that are across town from one
another have installed dedicated telco
loops to transfer audio back and forth.

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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With digital au-
dio files, the need for dedicated audio
lines is removed and placed into file
transfers.

Depending on the level of integra-
tion and simplicity that is needed, file
exchange can be as basic as sending
an e-mail attachment for smaller, oc-
casional files. If small files are seldom
exchanged, this may work fine for
you. In larger applications, the ability
to completely link multiple facilities
together may be answer. The DAW
you are using is already built around
a computer, so adding a network card
and the necessary drivers is not that
difficult. Several systems are now
available that work well in a net-
worked environment. There are also
stations that have
tied facilities to-
gether that are across town or across
the country with a WAN or extranet.
(See Managing Technology, p. 16)

The equipment selection process
should have input from anyone that
will be using it. Sometimes it's easy to
agree upon a layout or piece of

Modulation Monitors

i.g.
1.1..1 1.1..14

Digital STL / TSL Systems

The DAW has become a center point of focus in most production rooms. (Photo courtesy of
SADIE.)

equipment; sometimes extra diplo-
macy will be needed. The important
thing to remember is that the equip-
ment is really just a collection of
tools. The most important link in any

production environment is the peo-
ple that make it happen. Just having
the best tools is not enough. Know-
ing how to use them well and wisely
can make all the difference.

Meeting The Broadcaster's
Present And Future Needs

Transportable Pre -Built Transmitter Sites

Solic -State and Single Tube
Higi Power Transmitters

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

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

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

Low Power Transmitters For More Information Call Us Toll -Free At (800) 334-9154
Circle .34) on Free Info Carc
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FACILITY
SHOWCASE

A look inside some of
the nation's newest facilities.

Even with the introduction of new
technologies, the basics of studio design
for acoustics, ergonomics and aesthetics

are still important considerations.
By the BE RADIO staff

Radio is constantly in a state of flux.
New technology, new ownership, new
formats - all these and more can be the
impetus behind designing a new facility.
The design and installation process, with
proper planning and implementation,

The facilities at
KRES-FM and
KIRK -FM in
Moberly, MO,

shows that you don't
need to be in a major
market to have a show-
case facility. Moberly is
a town of about 13,000
people in the heart of
Missouri. KRES is a full -
service station provid-
ing news and informa-
tion, talk and music to
the listening audience.
KIRK, which signed on
only one year ago, has an easy -
listening format and is automated
most of the time.

Both stations are co -located with
sister station KWIX-AM, in a nearly
100 -year old builidng that was orig-

can be a smooth process. The results of
a job well done can make a facility a true
showcase. BE Radio visited three instal-
lations to see what it takes to make a
great looking - and functioning -
studio.

KWIX, KRES and KIRK are located In the center of Moberly, MO.

inally built for a bank. Remodeling
began two years ago, first with the
exterior and then last year with the
interior. Some of the original build-
ing materials were saved and reused
for cosmetic designs. For instance,

some of the the glass
blockfrom the original
exterior is now placed
throughout the office
area.
The original vault

now houses the engi-
neering shop. The
heavy steel door is still
in place, but the lock
has been disabled.

KIRK
The air studio for

KIRK is not used as
often as other studios

because of the automated format.
However, the control room is still

very functional. The glass wall makes
for a stunning view upon entering.
Murphy Studio Furniture built the
foundation of the studio, and you
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The control room for KIRK offers a magnificent entrance to the studio area.

may have seen it on display on the
NAB98 show floor. Automation is
handled by a Computer Concepts
Maestro system, with music and com-
mercials stored on hard drive. An
Audioarts R-60 console is the center
focus. Other equipment includes Tas-
cam CD players, a Gentner Telehy-
brid, an Electro Voice RE20 mic and
an Aphex Compellor.
The studio also looks into the

control room for KWIX-AM. A UPS
backs up power to the automation
system, and the con-
sole is usually by-
passed to prevent
on -air accidents.

KRES
A full -service sta-

tion, Superstation
KRES offers a wide
variety of music,
news and talk. The
open newsroom is
manned 24 hours
and adjoins the control room, as
you can see here. Because news
plays such an important role in
the on -air delivery, the station
wanted this immediate interac-
tion to be available. You might
think that noise would be a prob-
lem for the on -air talent, but it
actually is not. There aren't any
severe noise generators in the
room, and the occasional printer
or telephone in the background
serves to enhance the on -air ef-
fect of a news source. The em -

40

- 

ployment of close -proximity mi-
crophones also helps to reduce
some of the background noise.

The control room area is a single
step up to help separate it from the
newsroom. Looking out the large
front window not only gives the
operator a view of the street, but
gives passersby a glimpse into the
station as well. Murphy Studio Fur-
niture again provided the work
surface for the Audioarts console
and Computer Concepts delivery
system. Other equipment in the
room includes four Sony CD juke-
boxes, Tascam cassette decks,
Crown D-75 power amplifiers, SAGE

ERI

The large win lows and direct access to
the newsroom give full -service KRES
strong t es to lie public and news.
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FACILITY SHOWCASE
Endec, Orban 8200ST and XT -2
chassis, Belar modulation monitors
and a Tascam CD player. The station
also owns its own Doppler Weather
Radar system.

The studio microphones are Sen-
nheiser HMD 25-1 headset mics
that have several advantages. In
addition to the close proximity to
the announcer's mouth, the super-
cardioid elements help reduce back-
ground noise. Another advantage
to the headset mounting is that the
mic element does not change its
relative position to the announc-
er's mouth while he turns his head
to read a screen or check a temper -

you get a bird's-eye view of
the city from the control room
at CBS -owned KVIL-FM, Dal-

las. The flagship station of the Dallas
Cowboys radio network is on the 16th
floor of an office building, so the
operators have a true feeling of broad-
casting to the city.

Originally built in 1993, the studios
are home to the Marconi award -
winning station and their AC format.

ature. While the frequency response
is also not as great as a large dia-
phragm microphone, differences
in sound quality are not apparent.
The overhead soffit holds addi-

tional computer monitors for the
Computer Concepts Maestro, a wind
and temperature display, the Sine
Systems on -air light and warning
system, and the recessed Yamaha
monitor speakers. The soffit mount-
ing helps to keep the countertop
free from clutter and allows an
unobstructed view of guests and
the outside.
The old bank vault now houses the engi-
neering shop.

The studios are built on
raised computer floors, with
a wall construction of six
layers of drywall with stag-
gered studs. The large win-
dows have a second layer
of glass installed tc keep
the noise of the city from
getting on the air.

In the control room, the
RAM SS9300 console is the
centerpiece for the opera -

The control room of KVIL of
fers a panoramic view of the
Dallas skyline.
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FACILITY SHOWCASE
tion. The studio plans originally
called for the computer moni-
tors to be placed in a soffit
overhead. But because of their
distant location, those plans were
modified. The function had to
lead the form. The dear view
outside had to be sacrificed, but
there is still enough to see to
know what is going on.

The monitors display the dig-
ital delivery system, a Broadcast
Electronics AudioVault (dual
servers with dual 23GB stor-
age), a multi -function PC for AP
NewsDesk and Internet access,
and the Kavouras weather radar
display. All music and commer-
cials are stored on hard drive.

The production studio also serves as a backui. con roi
room. The engineering racks are the nerve center o- the
operation.

Here's a glimpse
into a facility
that will be com-
pleted later this

year. This will become the
headquarters for Emmis
Communications and the
home to WENS -FM, WNAP-
FM, WTLC-FM, WTLC-AM,
WIBC-AM, Network Indiana
and AgriAmerica. Occupy-
ing seven floors with 142,000
square feet of space and lo-
cated on the ring around
historic Monument Circle, the ground level will house
two showcase studios that can be used by any of the

On -air telephones are handled with a
Telos 1A2 interface and edited on a
VoxPro.

The production studio serves as a
back-up control room and adds a
DigiDesign ProTools system to its
operation. There are also two Otari
MTR-10s, which, as is the case in an
increasing number of stations, don't
see as much use today as they once
did. Other studios at KVIL include a
secondary production room, which
is slated for an upgrade in the near
future, a dubbing room, news studio
and sports network control.

The engineering shop has seven
racks to house the nervous system of
the facility. Benchmark DAs and patch
bays currently handle all the routing
requirements, and an upgrade to a
digital routing system is in the plans
for next year.

ommunica ions - Indiana olis, I

The opening foyer will serve as a grand entrance and can be
used for receptions and gatherings.

stations at any time. This
added public interaction will
certainly add to the already
close ties these stations have
with the community.
The building is all poured

concrete, which adds stabil-
ity and tremendous sound
isolation from floor to floor.
The front entrance is a grand,
open area that can also be
used for public or private
functions.

The on -air and production
facilities will house an impressive equipment list, includ-
ing 20 PR&E Integrity consoles, SAS 64000 routers,
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 Consoles

 CD Players

 Cassette Decks

 Audio Storage
Systems

 Digital Aucho
Workstations

 Microphones

PAPIIME
For over 50 years Continental Electronics has
been building the most powerful transmitters
for broadcast and communications installed

throughout the world. Power levels from
50 watts to 2000kW, longwave to shortwave.

We can assist
you with

Engineering,
Designing and
Commissioning
your Studios

and Transmitter
Facilities.

 Transnitters

 STL

 Remote Control

 Monitoring

 Towers

 Antenna

 Transmission Line

anthzental flecticanici 6v:rotation
4212 S. Buckner Blvd., Dallas, TX 75227

214.381.7161 800.733.5011 Fax: 214.331.4949
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FACILITY SHOWCASE
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The proposed finished product shows how the entrance will add to the grandeur of
Monument Circle.

Broadcast Electronics AudioVault,
SADiE DAWs and ESE clocks.

The drawings and photos shown
here are just a preview. BE Radio will
come back to showcase the finished
product in an upcoming issue.

Makin sure our architect Ives ou sound advic

Working with an architect who knows the ins and outs of
designing a radio broadcast facility can be a real advantage

By Steven Risting, AIA

All buildings are not created
equal. In other words, design
processes that work for one build-
ing type will not always work for
another. This is especially true in
the case of radio broadcast facil-
ities where specific working re-
lationships and numerous tech-
nical issues must be addressed.
If you are considering hiring an
architect to help design a facility
or studio space, make sure that
architect is experienced and has
a solid understanding of what is
involved in the design process.
The best kind of broadcast facil-

ity, whether it houses multiple
stations or only one small station,
is one that is designed specifically
for you. It should consider your
image, personality and personal
relationships, be cost effective and
easy to upgrade, operate, and
maintain. Here are just a few im-
portant things an experienced de-
sign team, specifically the archi-
tect, should bring to the table:

 The architect should know the

importance of a station's identity and
image and to what degree the man-
agement of that organization wants
to promote its image through its
building or interior design. Corpo-
rate and station images change over
the years and architects shoull pro-
vide designs that are flexible and
allow for future change.

 They should know and under-
stand the relationships between the
various departments within the or-
ganization. For instance, they
should be aware of the interrela-
tionships of programming, promo-
tions, sales, business, and techni-
cal personnel and in what capaci-
ties they work together. The design
should recognize the desire for
privacy, yet allow or enco-irage
team interaction.

 The design and construction of
studios requires a specific knowl-
edge. It involves knowing how to
integrate specific broadcast and com-
puter technology and furniture, un-
derstanding the acoustical require-
ments, and providing space for mul-

tiple guests. The team should un-
derstand specifics about the new
digital systems, how they require
expanded computer systems, and
what their unique acoustical re-
quirements can be. Architects
should be familiar with how sta-
tions often shift from having strict-
ly music formats to having more
interactive program broadcasts, re-
quiring the need to address things
like the relationship and sight lines
between the operator, host, and
guests.

Designing a broadcast facility is
not a simple endeavor. It is the
result of a communications enti-
ty's management and technical
staff working with an experi-
enced design team that under-
stands the intricacies of the broad-
casting facility.

Steven Risting, AIA, is a design princi-
pal with Ratio Architects, Inc., India-
napolis, IN, and the designer of the
Emmis Communications World Head-
quarters, the Radio/Television Build-
ing at Indiana Universityand othertech-
nology-related facilities.
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EDUCATIONAL CIRCULAR SERIES

Model Bays Power Gain Price
MP -1 1 600W -3.3 $250
MP -2 2 800W 0 $680
MP -3 3 800W 1.4 $980
MP -4 4 800W 3.3 $1,280
MP -2-4 4 2,000W 3.3 $1,820
MP -3-5 5 3,000W 4.1 $2,270
111P-3-6 6 3,000W 5.2 $2,740

LOW POWER CIRCULAR SERIES

Model Bays Power Gain Price
GP -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

13-6 6 6,000W 5.5 $3,700
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SERIES

Model Bays Power Gain Price
SGP-1 1 4.000W -3.3 $690
SGP-2 2 8.000W 0 $2.690
SGP-3 3 10,000W 1.4 $3,595
SGP-4 4 10,000W 3.3 $4,500
SGP-5 5 10,000W 4.1 $5,300
SGP-6 6 10,000W 5.2 $6,100
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Report

Harris DRC1000
By Russ Mundschenk

With all the digital source devices on the
market today, it only seems natural to tie
them together with a digital console. That

was part of the logic behind WBEB's decision to
incorporate a totally digital signal path in its new
studio design. But when it came time to rebuild in
1995, nobody had a digital console specifically de-
signed for radio broadcast and production -
at least an affordable one.

Along came Harris Corporation
with the DRC1000, a digital con-
sole designed for radio and
packed with accessories enough
to fill a couple equipment racks.

In August 1996, B101 decid-
ed to install its first console -
and DRC1000 serial number
one - in its fast new pro-
duction room. We felt that
a shakedown cruise in a

Pe ormance at a glance
 Built-in effects
 Sample rate converters on eac

input
 Up to 22 AES3-ID (75f2) or

analog inputs
 32, 44.1 and 48kHz sampling

rates
 Programmable routing matrix
 32 -bit processor

production room was
a good idea because
equipment failure
there meant just re-
doing a spot. But
there were no fail-
ures, just a few minor
growing pains. Soon

after, a second DRC was installed in the new on -air studio
and then a third in another production room.

Why digital?
OK, so what's so great about a digital mixer, in general,

and this console in particular? After all, a truly excellent
analog console's specs can easily exceed that of 16 -bit
digital - at least when it's new. Digital's versatility is
key and a digital console's audio performance won't
change over time.

The DRC1000's standard configuration consists of a
programmable control surface with 10 faders and on/off
buttons. Other buttons allow instant selection of bus
routing and console programming. This "board" (which
can be expanded in increments of 10 for a maximum of
30 faders) then talks (by RS -422) to a remotely mounted
audio processing unit. The APU does all the number

crunching necessary to mix and effect multiple sources,
and comes standard with 11 unbalanced 75W AES/
EBU inputs and seven AES3 and seven analog stereo
outputs. Up to four internal stereo A/D converters
may be optionally added. Another APU may be linked
to the firs, for a maximum of 22 AES inputs.
The board has numerous programmable effects. Each

channel's five -band equalizer can
be set for multiple types of fre-
quency adjustment, including
shelving, cut, boost and notch, and
all are bandwidth adjustable. Ditto
for compression, limiting and chan-
nel panning. Another feature we
find useful is the gain -riding AGC
(separate from the compression/
limiting). Many a screaming DJ
or loud phone caller has been
automatically faded by this fea-
ture. Reverb is available as an
option. Multiple effects set-
ups and routing configura-
tions may be saved in the

board's internal memory or on an external PCMCIA card.
The ability to co -locate multiple processors in a central

equipment room provides more versatility and allows for
better control of factors such as primary power and
environment. Video -type patch bays have been installed
here (and in the studios) to maximize routing versatility
for normal and emergency operation.

The DRC1000's flexibility is matched by its quality.
All digital is not created equal, and buzzwords like
quantization, sampling rate and synchronization real-
ly are important.

The works
Quantization denotes the size of the digital word used

to describe an audio sample. The Harris Console can mix
and effect 20 -bit digital words, which theoretically corre-
sponds to a dynamic range of 120dB. Since CDs and DATs
are only 16 -bits (96dB), why bother? They have already
been processed - live sources should be recorded with
as much dynamic range as possible, to maintain head-
room without losing low-level resolution. A number of
modern A/D converters (including the optional internal
units) can supply a 20 -bit word for that added range. The
mixed products of those 20 -bit samples can get very
large, and the DRC's 32 -bit mix bus floating-point proces-
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Fill Your Rack With Switchcraft.

One
rack
unit

TTP96FA Series

IPC Termitutiork,

Nickel -plated steel frame jacks
with gold-plated switching contacts

Jacks paired for easy I.P.
of left and right chiar,

Heavy duty
side -out tray
provides easy
access from
font of rack

Captivr. nut design

Introducing the Front Access Patchbay Series...
an exciting new reason to make Switchcraft your source for audio panels.

Our innovative front access patchbay gives you space
where you've never had it before and convenience
you've never dreamed of. in a quality package you ve
come to expect from Switchcraft. Our heavy duty
slide -out tray gives you access to the 96 nickel -plated
steel frame jacks from the front of the unit.

But that's only tie beginning! See the photo above for
all of the features and benefits. which make this panel

MT48/52 Series

11_1111N ma,

1111 .1.1101141111
TT Patch Panels with EDAC's

 1/4" Nickel -plated
steel frame jacks

 Rugged cable lie bar
 3 1/2" or 1 3/4"

panel height

 Extra wide
labeling strips

 Fully -wired with
EDAC connect3rs

Switchcraft'

ideal for use in studios. tape editing rooms. mobile
facilities and anywhere space is limited.

While you're at it. check out the patching products
below. Don't forget our high quality patchcords. and
industry -standard 0-G microphone connectors.

Switchcraft is your one -stop shop for all of your broad-
cast interconnect needs Call (773) 792-2700 ext. 243
today fcr a copy of our Audio Video Froducts catalog.

 TT Nickel -plated
steel frame jacks

 Rugged cable tie bar
 Extra wide

labeling strips
 1 3/4" panel height

 Choose from
a variety of
normaling
configurations

 3 1/2" or 1 3/4"
panel height
(1/4" or TT)

5555 North Elston Avenue  Chicago, IL 60630
(773) 792-2700  Fax: (773) 792-2129

Switchcraft"-Consistently Excellent Since 19465m
www.switchcraft.com
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Broadcasters around -the -world are discovering our
easy -to -use WaveStation automation. Install our
software on your PC and you have a powerful, versatile
music -on -hard drive or satellite automation system.
WaveStation comes with its own digital audio editor
and uses standard or compressed WAV files. Full
automation, voice track or live assist. Win 3.1 or 95.
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sor handles the number crunched results with no chance
of clipping.

The console accepts 32, 44.1 or 48kHz bit streams on
any input and rate converts them to its own standard
sample rate, which is selectable internally or may be
externally referenced. Also, unless a source is at the same
sample rate and is synchronized to the output of the
console or a house standard, the mixer has to rate -convert
anyway. WBEB uses external, synchronizable A/D con-
verters and rate conversion is not needed, thereby
allowing better quality.

Happy users
Flexibility and quality are great, but in practice, the

people who use the equipment must be comfortable with
it. WBEB's production director is thrilled with it and refers
to it as a cozy console. It allows him to do several jobs at
once. The DRC has opened up a whole new level of
creativity for him.

The announcers are amazed by the console's ability to
meet their needs immediately. The board can be person-
alized to the talent with a few keystrokes. That ability
has become especially important for our fast -paced
morning show.

Engineering has found that the ability to give the
announcers and production people what they want while
still delivering to the listener the best quality digital
source material is the unit's critical capability.

So what is the down side? Nothing, except for the fact
that most digital devices (including this
console) are serial in nature. Most ana-
log units are parallel. If something fails
in a digital system, the chain breaks and
silence reigns. That is why B101 has the
ability to instantly bypass any link, in-
cluding the console. Luckily (knock on
wood), that has yet to happen.

Since the introduction of the DRC1000,
Harris unveiled another console in this
series, the DRC2000, which has a differ-
ent control surface, 20 faders and is
optimized for on -air operation. It oper-
ates with the same APU.

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

Amts
,1111,0-

esaiik amity.
dirimiligniuminitmou
Ill410- -40"fr-ufalr--4111

.4411 ', 'I Ai us
111

Oil ANAL _11
011114,111111114.111111114
OM, ASMF 011/10

Our Priority is
Your Satisfaction

Antennas and Transmission Lane Systems

Systems With Reliability, Inc.
P.O. Box 856, Ebensburg, PA 15931
1-814-472-5436 FAX 1-814-472-5552
E-mail swridthirdwave.com
wvvw.swr-rf.com

The FM10 Series

C2

Russ Mundschenk is chief engineer at WBEB-
FM. Philadelphia.

Editor's note: Field Reports are an exclusive
BE Radio feature for radio broadcasters. Each
report is prepared by well -qualified staff at a
radio station, production facility of consulting
company.

These reports are performed by the industry,
for the industry. Manufacturer's support is lim-
ited to providing loan equipment and to aiding
the author if requested.

It is the responsibility of BE Radio to publish
the results of any device tested, positive or nega-
tive. No report should be considered an endorse-
ment or disapproval by BE Radio magazine.

FOR MORE INFORMATION
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Key Advantages
 Control multiple transmitter sites from one location

 Access system via phone or by computer/modem

 Program unit to take its own corrective action

 Receive notification by phone, pager or computer

 Affordable modular system to handle from 8 to 256
channels of metering, status and control

Cali SSW 'Today for Cornpiide Oakes and
Ocala,* Pricing on die C3SC3000/

1410041268434
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Receive better value
from BSW!
 Lower prices on all professional audio

and broadcast equipment

 The most comprehensive inventory
representing over 200 manufacturers

 Knowledgeable sales representatives
with broadcast and studio engineering
experience

 Fast, customized delivery to meet
your needs

 Integrity, support and lasting
commitment to you
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MUSICAMUSA RoadRunner
By Wendell Craig

In recent years, there has been a dramatic change in the
voice-over business. To be competitive, the VO artist
must be prepared to service clients ranging from radio

and TV stations and networks to film studios, production
houses, animation studios, CD-ROM and DVD producers,
A/V houses and others - via the now ubiquitous ISDN
lines - almost anywhere in the world. There are a lot of
technical "standards" in this field, promulgated by various
manufacturers, and most of them are, to a greater or lesser
degree, incompatible with
each other.

As a free-lance announc-
er in New York City, I

need to budget my equip-
ment dollars very conser-
vatively, spending as little
as necessary to get the ca-
pabilities I need. That
means avoiding the pur-

Performance at a glance
 Small, light, rugged. Easily

portable
 Built-in, configurable autodialer
 Factory set for most common

algorithms
 Relatively inexpensive
 Knowledgeable tech support
 Quick, easy set-up

chase of special-
ized, dedicated sin-
gle -use equipment
whenever possible
and instead search-

ing out those hardware solutions that fit a wide
spectrum of my remote clients' specifications. Like
any small businessman, I demand a lot of bang for my
buck.

The MUSICAMUSA RoadRunner is a compact (4.5"H
x 11"W x 13"D, 9.41b.) audio codec/mixer housed in
a rugged all -metal case, complete with fold -away
carrying handle. Its clean front panel features two
balanced XLR mic inputs (an additional balanced
input, mic/line switchable, is located on the back
panel); two 1/4" stereo headphone jacks with separate
local/return level controls for each (you are warned
specifically in the manual not to connect two -conduc-
tor monaural headphones); a 24 -button keypad for
dialing and programming the different configurations;
and a back -lit two-line LCD panel.

Using the keypad, the user can quickly enter up to
256 speed -dial addresses, along with configurations for

each. An AC power connector (100-240VAC, 50/60Hz)
and a 12VDC connector are located on the back panel,
as are the main power switch and fuse. A low -
impedance microphone can be connected directly to
either front -panel XLR connector, or to the mic/line
input on the back of the unit. Phantom power is not
supplied by the RoadRunner.

Trying it out
Setting up the Road -

Runner essentially con-
sisted of unpacking it,
plugging in the power
cord and XLR cables to
and from my mixer, con-
necting to the ISDN line
with the (supplied) RJ-45
cable, punching in MU-
SICAM's pre-set phone
numbers for a live test
configuration and press-
ing the s -dial (speed
dial) button. Five sec-
onds later, both lines
were connected at 56K

and I was hearing fat, solid sound. The process took
approximately eight minutes from start to finish,
including a two -minute search for a pair of right -
length cables to go in and out of my mixer. It was just
a test though, so I pulled out the manual, looked up
the configuration tables, called a friend across town
who has a studio equipped with a codec from a
different manufacturer and punched in the numbers
found in the manual. Seconds later I was talking to him
through my mic and listening on my headphones as he
fed me his talkback output. The setup and dialing was
so simple that I booked a remote session the very next
morning and everything worked perfectly.

Versatility
As with most non -intuitive keypads, there is a

modest learning curve before one can quickly and
easily program the RoadRunner for connecting to
dissimilar codecs at the other end. You'll likely find
yourself spending a bit of time with manual in hand
as you navigate the several menu layers. But along
with this complexity comes the ability to make a
successful connection with almost every codec you're
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likely to encounter. Out of the box, the RoadRunner
can be easily configured to use any one of three
common audio compression algorithms, ISO/MPEG
Layer III, ISO/MPEG Layer II (including MUSICAM),
and G.722, one of the original standardized digital
audio coding algorithms (not surprisingly, the lowest
quality of the three). G.722 does, however, ensure compat-
ibility with most any other codec when all else fails.

Layer III can deliver full -duplex, 15kHz audio using
just one of the ISDN B channels, and when using both
channels, transparent 20kHz audio is possible and
sounds sensational. There are drawbacks when using
this algorithm, however; long coding delay times and
poor cascading characteristics. MUSICAM's enhanced
Layer II algorithm can also deliver 20kHz with lower
delay, less -noticeable artifacts and better cascading
results, particularly when connected to another Roa-
dRunner. G.722, aside from its near universality, offers
very low delay times and full -duplex, 7.5kHz audio
over a single B channel.

One especially useful feature is the ability to use
different algorithms for the send and return audio. It's
easy to configure the RoadRunner to use the higher
quality Layer III or Layer II to send program audio to
the studio and use the low delay G.722 for the return
cue feed. This is a real lifesaver for me. This method
of mixed codings is also a common practice for radio
remote broadcasts.

Overview
The RoadRunner's compact size and

light weight precluded the use of
massive heat sinks. Instead, it uses a
fan, with all that that implies. You
wouldn't quite call it a noisy unit, but
I was slightly disappointed that I

couldn't keep it inside the confines
of my tiny home recording booth.
Until I got a chance to build a baffled
box for it, I managed just fine keep-
ing it just outside the door. Once the
levels are set, I find there's very little
reason to keep it nearby anyway.

I only need a monaural signal for
my voice-over work, so the RoadRu-
nner's mono -only limitation was of
no concern to me. The unit was
designed for remote voice applica-
tions.

More features
sol INN arc upgrades are made

available by MUSICAM, and can be
either downloaded to a PC and then
transferred into the RoadRunner via
serial cable. Tech support tends to be
knowledgeable and somewhat better
than average.

The manual is well thought out and, given that this
is an unusually versatile and complex piece of equip-
ment, the user will usually find answers with only a
modest amount of digging. The unit can be quickly
and easily reset into factory default configuration if
your early experimentation should go awry.

All in all, MUSICAM's RoadRunner is well -placed at
its price point for anyone who finds they need a basic
ISDN codec for broadcasting or recording, and who
chooses not to buy or lease expensive dedicated
equipment for occasional connections to many differ-
ent remote codecs. Its versatility and ease of setup and
use, along with its portability make it an excellent
choice in these situations.

Wendell Craig is a former producer/studio owner, and now a voice-
over announcer and a staff announcer at CBS. New York. He can be
reached at anncr. man @ intercom.com.

Editor's note: Field Reports are an exclusive BE Radio feature for
radio broadcasters. Each report is prepared by well -qualified staff at
a radio station, production facility of consulting company.

These reports are performed by the industry, for the industr.
Manufacturer's support is limited to providing loan equipment and to
aiding the author if requested.

It is the responsibility of BE Radio to publish the results of any
device tested, positive or negative. No report should be considered
an endorsement or disapproval by BE Radio magazine.

FOR MORE INFORMATION

Circle (102) on Free Info Card

"Things may come to those
who wait, but only the things
left by those who hustle."

- kill -alum Lincoln

Circle (49) on Free Info Card
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panel on top of one another or in different

Power supplies
Lambda Electronics

A Ultraflex Series: low -profile, off -
the -shelf series features universal in-
put with power factor and harmonic
correction, and offers up to ten fully
regulated, independent outputs that
can be used as positive or negative
polarities; the line also provides sys-
tems interface and a full array of
signaling options, including AC pow-
er or module fail notification and
global and module inhibit, and active
current share; users can select from
2V to 48V DC output modules to
power any combination of logic, an-
alog or ancillary circuits.

518494-4200; 516-293-0519
Circle (152) on Free Info Card

Umbilical patch panels
Telect

Umbilical Cable Harness Audio Patch Panels:
new family of panels provide extra versatility by
handling analog and digital signals in the same panel;
Telect backs each system with its lifetime warranty;
panels feature the highest quality jacks and cabling
components available to ensure strong, reliable per-
formance; units allow users to maximize application
space and gain convenient rear access with the panels;
units are designed so that the traditional front and rear
of the panel are individual units connected by a cable
harness; cable lets users place the front and rear of the

locations to gain access to both sides of the unit for easier wiring.
800-551-4567; fax 509-926-8915
Circle (150) on Free Info Card

Bus plate
EMCOR Products

Ow Copper Bus Plate: an eco-
nomical and flexible solution
for users who require ground-
ing for mounted electronic com-
ponents; provides easy ground-
ing system integration for new
design applications, as well as
existing standard -depth enclo-
sures currently in use; unit can
be used as an isolated ground
or a common ground, and is
equipped with 14/10-32 tapped grounding points; compact ground plate is
constructed of durable copper material measuring 8 3/4" x 2" x 1/4"; bus plate
can be mounted vertically or horizontally anywhere within the enclosure for
maximum use of space.

507-289-3371; fax 507-287-3405
Circle (151) on Free Info Card

Benchtop signal generator
Berkeley Nucleonics

Model 625A SmartARB:
unit provides function, arbitrary
waveform and pulse -generation
capabilities; modes include not
only the standard sine, square,
ramp, triangle and random
waveforms, but also AM, FM,
PM, SSB, FSK, BPSK signal mod-
ification, DTMF generate, DTMF
detect, voltage and power mea-

surement, data and word generation, unit I las a DC -power option for field work.
800-234-7858; fax 415-453-9958
Circle (153) on Free Info Card

For direct links to these New Product manufacturers, check out
WW w. be, rad ia.c a rri
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De-esser
Studio Audio & Video Ltd.

SADiE V3.6 De -Esser plug-in:
features ducking and phase reverse
algorithms and can be set to shelf or
bandpass latter filter has a variable

bandwidth (Q) control allowing the reduction of narrow bands of audio frequency spectrum; the unit presents a
different set of dynamic controls depending on the de-essing algorithm selected; although unit is primarily designed
to remove sibilance from vocals or voice signal, it is a frequency -conscious compressor that can be used to attenuate
any troublesome frequency in an audio signal.

615-327-1140; fax 615-327-1699
Circle (154) on Free Info Card

Automatic mixer
Shure Brothers

1/0 AMS8100: designed for use
with Shure's AMS mics and
equipped with direction -sensi-
tive, mic-activation technology;
unit automatically gates only on
mic per sound source; other features
adjustable peak limiter.

Fiber certification tool
Jensen Tools

A CertiFiber: unit will automatical-
ly run the length, propagation delay,
and dual fiber loss measurements for
850nm and 1,300nm, and provide
Pass/Fail analysis based on the fiber
standards along with the amount of
headroom available over and above
the P/F margin; up to 1,000 time and
date -stamped autotests can be stored
and then downloaded to a PC with
the included ScanLink software; kit
includes CertiFiber tester and remote
(both with three AA alkaline batter-
ies), ScanLink diskette, PC serial in-
terface cable, and a soft carrying case.

800-426-1194; fax 800-366-9662
Circle (156) on Free Into Card

include a deleauble last mic lock -on function, internal power supply and

800-25-SHURE: fax 847-866-2279
Circle (155) on Free Into Card

"Delays have
dangerous ends."

-William Shakespeare

Circle (50) on Free Info Card
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New Products
Tell Us The Names

of These Three

Masterpieces,

And We'll Send You

A Coupon Worth sz5

Off One Of Them.

Simply Send The Correct Answers to:

[-Z1 SENNHEISER
SENNHEISER ELECTRONIC CORPORATION,

P.O. BOX 987, Dept. 206, OLD LYME, CT 06371

TEL: 860-434-9190 ext. 206
FAX: 860-434-1759

e mail: mictech©sennheiserusa.com
World Wide Web: http://www.sennheiserusa.com

Call or wrrta for a FREE color brocture

RPU products

S

Broadcast Electronics
Transmitter/

-7T SR1OE Receiver: frequency -
agile line of MARTI transmitters

and receivers are now available in
the VHF band; transmitter and
receiver offer 16 factory -pro-
grammed channels within a 4MHz

band with a frequency step separation of 12.5kHz; channel selection can be
made from front -panel push-button, or for relay and repeater operation with
channel selection made remotely; both units can be operated from a battery,
as well as 110/220VAC; transmitter standard features include four mic inputs,
power output of 40W, a monitor jack, and sub -audible decoder; receiver
features superior selectivity with a monitor speaker, double -balanced mixer,
and sub audible decoder.

217-224-9600; fax 217-224-9607
Circle (157) on Free Info Card

Mics
Audio-Technica

Plo 30 Series: includes the AT3525
and AT3528 cardioid condenser mics
and the AT3527 omnidirectional con-
denser mic; models have a frequency
response of 30Hz to 20kHz, with a
handling capability as high as 148dB-
SPL; other features include a switch -
able 10dB pad, 48V phantom power
operation and a switchable low -fre-
quency roll -off.

330-686-2600; fax: 330-688-3752
Circle (158) on Free Info Card

Newsroom modules-  L.... = - Dalet
*am 1 1 TeamNews: newsroom

automation unit integrates
sources of incoming infor-
mation, including wire ser-
vices, online products and

aI the Internet, sorting and fil-
tering stories according to
flexible parameters which can
be set daily by journalists;
streams acquired material on

to a desktop designed to meet the needs of working journalists on a tight
deadline; frames can be resized to create personal workspaces for any phase
of production; package allows reporters to create stories incorporating text
and sound via drag -and -drop; also offers scheduling, automatic archiving,
contact management, e-mail, and internal messaging capabilities.

+33 1 40 38 01 39; fax +33 1 42 05 18 86
Circle (159) on Free Info Card

was
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For direct links to these New Product manufacturers,
check outwww.be.ra a -c a m

Circle (51) on Free Info Card
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New Products
Mic cable
Belden Wire & Cable

1172A: four -conductor cable mic cable delivers inherently
high rejection of noise and interference; noise levels are greatly
reduced through the use of Belden's French -Braid shield -a 95%
coverage shield is of a double -spiral design by which two tinned -
copper spirals are tied together by one weave; cable also uses a
drain wire, which greatly simplifies grounding by eliminating the
practice of pigtailing the shield; features four 26AWG stranded (30
x 40) bare copper conductors, two -color -coded with blue poly-
ethylene insulation, and two with white.

800-BELDEN-4; fax 765-983-5294
Circle (160) on Free Info Card

Subwoofer system
Westlake Audio

BB-10SWP: suhwoofer system features dual -tuned port
enclosure coupled with a 511b integrated crossover; designed
to be flexible, the network allows the complete system to be
powered by a single stereo amplifier or passive bi- or tri-
amped configurations without any need for an outboard
active crossover.

213-851-9800: fax 213-851-0182.
Circle (161) on Free Info Card

News delivery system
ENCO Systems and WireReady
A NewsDAD32: product will be
marketed by ENCO and includes all
of the features and functionality of
the NewsReady 32, but is optimized
for seamless integration of sound -
bites and other audio cuts as record-
ed and edited within DADpro32 into
a news script as prepared within
NewsDAD32; final product is a news
script embedded with sound bites
that can be used for on -air prompting
and execution at any DADpro32 work-
station sharing data access on a LAN
or groupwide WAN.

248-476-5711; 248-476-5712
Circle (182) on Free Info Card

"No worthwhile project

should ever have to wait."

Quick Shipping. No Order Too Small.

When You're Serious About Electronics...
We Deliver!

For a fast time, call
1-800-411-7828

(Ext. 25109)

Circle (38) on Free Info Card
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New Products

VSWR is 1.10 at DC to 1GHz, and

Dry load
Bird Component Products

500W1' Series: includes models to either terminate or attenuate
up to 500W of RF energy with a frequency range for DC to 2.5GHz;
dry, convection -cooled devices weigh approximately 7.9lbs; loads
measure approximately 10.38"L x 5.4"W x 4.3"H, and attenuators
are approximately 11.2"L x 5.4"W x 4.3"H; units offer considerable
placement flexibility because they can be mounted in any position
except mounting surface up; all 500NVT series loads and attenuators
are 500HM devices rated for 500W (uni-directional) at 25°C
ambient temperature derated linearly to 50W at 125°C; maximum

1.25 at 1 to 2.5GHz.
317-346-6600; fax 317-346-6601
Circle (163) on Free Info Ca -d

Dynamics processor
dbx Professional

INDDP: combines gat-
ing, compression, lim-
iting, de-essing and
other functions into a
single 1U programmable digital package; the true stereo/dual-mono unit comes
equipped with 50 factory presets; custom presets may also be designed and saved
to the DDP's 50 user designable spaces; saving a preset also saves what makes
that particular preset work behind the scenes, such as sample rate performance,
MIDI setup and optional digital output information, as well as any of the other
utilities, like sidechain setup and monitor, EQ settings and SysEx functions.

801-568-7660; fax 801-568-7662
Circle (164) on Free Info Card

CD Rack
Spacewise Broadcast Furniture
A CD -240 Orbiter: Holds 240 CDs in jewel cases in eight vertical rows on a 15° back slant; overall size is 26" x 26"
and fits most standard studio surface tops; standard construction features lightweight oak -finished plywood and solid
oak front trimming; columns are easily labeled.

800-775-3660
Circle (165) on Free Info Card

Mixing Card
Yamaha

110. DS2416: When installed inside a PC, the DS2416 digital
mixing card offers the mixing power of the Yamaha 02R
digital mixer, including: a 24 -channel, 32 -bit digital mixer
with 10 bus outputs and six aux sends; 104 bands of
parametric EQ; 26 dynamics processors; two effects proces-
sors equal in quality to Yamaha's REV500; channel delay on
20 channels; comprehensive metering; digital cross -patch-
ing for channel I/Os; a two -channel 20 -bit A/D and D/A
Converter; stereo digital I/O with 20/24 -bit resolution; and
multichannel analog and digital I/O with optional interface
hardware. In addition, the card offers 16 tracks of hard disk
recording with up to 32 -bit resolution. Two DS2416 cards
can be linked to create a larger system. Additionally, the card includes an audio streaming engine that provides eight
tracks of simultaneous recording to, and 16 tracks playback from the disk drive.

714-522-9011; fax 714-739-2680;
Circle (166) on Free Info Card

For direct links to these New Product manufacturers, check outwww.be ra clic,. am
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The online version of
radio's technology

magazine.

Bit
.corn

 Manufacturer's links
BERADIO.com provides direct links to all

the players in the radio broadcast arena,
including those for the makers of our
monthly New Products, equipment and
technologies featured in our helpful col-
umns, and our advertisers. Make it a regular
stop on the Web.

 Product Source
Get a look at who BE Radio featured in its

annual Product Source guide. It's a compre-
hensive list of who's making waves in the
product marketplace.

 Take part in the radio
survey.

Every month, BE Radio will conduct a
survey pertaining to an issue of interest to
the radio broadcast industry. The results
of the survey will be published in the
following month's issue of BE Radio. Take
the survey online and then see the results
here.

 Do you have an on -air
or production facility that
is a showcase?
Tell us about it. The Studio Spotlight looks

at a new facility every month with images
and a description of the site. We are looking
for facilities to show. Look online for the
details, or contact us:

e-mail:
beradio@intertec.com

fax: 913-967-1905

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, INC.
SPECIALISTS IN RF TEST EQUIPMENT & COMPONENTS

15210 Industrial Parkway, Cleveland, OH 44135
216-267-2233 800 -COAXIAL FAX: 216-257-3142
E -Mail: coaxial4a)k.net
Web Site: http://www.coaxial.com

Circle (39) on Free Info Card

The Perfect Mixer for your CODEC

RemoteMix 3c4
Multi -Line Hybric Mixer JK Audio, Inc
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JK Audio Remote
ast Gear

800-JK Audio 815-786-2929 www.jkaudio.com
800-552-8346 Fax: 815-786-8502

Circle (40) on Free Info Card
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Antitrust action against JSAs
The Department of Justice's Antitrust Division is inves-

tigating a joint sales agreement (JSA) between two radio
stations in the Colorado Springs market. This investiga-
tion is the latest signal by the DOJ that it believes JSAs can
potentially lessen competition and may therefore violate
the antitrust laws. In 1996, the DOJ alleged that a JSA
between American Radio Systems and Great Lakes was
illegal. In that case, American Radio Systems was required
to terminate the agreement.

Not all JSAs are illegal. The DOJ has stated that "the
Department recognizes that JSAs differ both in their terms
and in their potential for realizing pro -competitive effi-
ciencies." In cases where the stations involved in the JSA
cannot point to a pro -competitive benefit of the agree-
ment, theDOJ may consider the JSA illegal regardless of
the market share of the stations at issue. In cases where
the stations can demonstrate a pro -competitive benefit,
The DOJ will only consider the agreement illegal if the
stations involved have market share of approximately
35% or more and the anti -competitive effects of the JSA
outweigh the pro -competitive benefits

SBE board elections commence
Ballots for the election of the 1998/1999 officers and

board of directors for the Society of Broadcast Engineers
were recently mailed to all voting members. To be
counted, ballots must be returned by mail by 5pm,
September 17. Candidates for the four officer positions
and the six available seats on the board include:

 President
Edward J. Miller, CPBE (I);

 Vice President
Troy D. Pennington, CSRE (I)

 Secretary
Thomas P. Weber, CPBE (I)

 Treasurer
Miller James (Andy) Butler, CPBE (I)

 Board of Directors
Raymond C. Benedict, CPBE (I)
Nicholas Cap, CBTE
Sam E. Garfield, CPBE
Albert Grossniklaus, CBT
Chester L. Grubbs, CPBE
Robert P. Hess, CPBE
Mario K. Heib, CPBE
Jeffrey A. Keith, CPBE

Mark Krieger, CBT
Barry D. Thomas, CSRE
Jerry C. Whittaker, CPBE

(I) denotes incumbent

Ballots will be tallied beginning at 6pm on September
17 by members of Chapter 25, Indianapolis. Official
results will be announced on September 18.

NAB offers Uplink Seminar
The National Association of Broadcasters is offering its

tenth annual Satellite Uplink Operators Training Seminar
October 5-8 in Washington, DC.

As in previous years, Norman Weinhouse of Norman
Weinhouse Associates will conduct the course. Mr. Wein-
house has over 30 years of experience in the design,
construction and management of satellite communica-
tion systems, and a textbook written by Mr. Weinhouse
will be used as a basis for the course.

Satellite uplink operators and engineers, as well as
engineering managers, are encouraged to attend the
seminar.

During the four -day course, attendees "will gain an
understanding of satellite communications systems, equip-
ment, operating guidelines and safety and interference
management techniques." Additionally, the program of-
fers hands-on training with Earth station equipment, Mr.
Weinhouse's 300 -page Satellite Uplink Handbook, and a
new section covering digital transmission.

Those interested in attending can get an application
online at http://www.nab.org/SciTech/uplink.asp. Com-
pleted applications should be mailed or faxed to Courtenay
S. Brown, NAB Science and Technology Department, 1771
N Street, NW, Washington, DC 20036-2891, Fax: +1 (202)
775-4981.

ARMA
announces
show date

Atter a successful
first gathering in
early June, the
American Radio
Manufacturer's Association (ARMA) has set a date for its
next show. The Expo will be held June 7-8, 1999 at Trump
World's Fair Casino in Atlantic City, NJ.

Details regarding booth space, registration, and confer-
ences and seminars have yet to be released, but interest-
ed parties can contact Donna Detweiler at 609-653-6130,
e-mail mailitarmagroup.org, or seek out the group's
website at www.armagroup.org.
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News

NAB debuts Websource
The NAB has announced an online resource for its

members. NAB Websource is an interactive guide de-
signed to keep stations up to date about Internet devel-
opments that
will have an af-
fect within the
broadcast in-
dustry.
Websource

will feature in-
terviews and
articles each
month focusing
on Web -based
developments in all aspects of broadcasting. The site is
designed to appeal to all levels of web users - from
beginners to the more technically savvy.

The NAB has partnered with C/O magazine, The Anten-
na, and The Shop Interactive, to give stations the newest
information possible.

"The dynamics of broadcasting are constantly chang-
ing," NAB President/CEO Edward Fritts stated recently.
"If you don't stay ahead of the curve, you create the
possibility of being blindsided. 'NAB Websource' keeps
us ahead of the curve.

The site is accessible to NAB members only, but will be
made available for prospective members and interested
parties for a one -month trial period. Interested nonmem-
bers should contact the NAB at 202-429-5300. NAB
members will fmd the Websource in the members -only
section of the NAB site - www.nab.org.
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FCC sinks 15 pirates
The FCC, in conjunction with the US Marshal Service,

seized radio equipment by court order from 15 unli-
censed broadcast stations in the Miami metropolitan area.
Thirteen of those seizures occurred within a five-day

period from July 27 to July 31.
FCC Chairman William Ken-

nard said, "The operation in
Miami was CIB's (Compliance
and Information Bureau) most
successful, large-scale, enforce-
ment action against unlicensed
operators to date. This Com-
mission has enforced and will
continue to vigorously enforce
the law against unlicensed
broadcasters."

The actions included the seizure of equipment from
broadcasters operating on 104.1, 97.7, 89.1, 91.7, 95.3,
and 99.5 in Miami, 94.5MHz in North Miami, 107.1MHz in
Miami Beach, 88.7MHz in North Miami, 90.9MHz in
Davie, 90.3MHz in Homestead, 92.7 and 101.1MHz in

Kennard

Coconut Grove, and 104.7MHz in Hialeah. The FCC's
action was part of its on -going enforcement efforts
against unlicensed broadcast stations. Other agencies
assisting in this action included the US Marshal Service,
US Customs, the Drug Enforcement Administration, US
Coast Guard, the US Attorney's Office, and local law
enforcement officers.

Jacor completes acquisition
Consolidation giant Jacor Communications recently

completed its $620 million acquisition of the radio
broadcast properties of Nationwide Communications,
Inc. The transaction was originally announced in October
of 1997 and has been pending regulatory approval since.

The company also announced several related trans-
actions, including the partial closing of a multiple
station swap with CBS. The remainder of the transac-
tion will close when CBS receives a "one -to -a -market"
waiver from the FCC. The waiver would permit CBS to
own radio stations and a TV station in Minneapolis.
CBS, who already operates a TV station in Minneap-
olis, is scheduled to receive two Minneapolis radio
stations from Jacor as part of the swap.

HENRY ENGINEERING

New! Stereo Mixer!
Stereo Mixer is an 8 -input 'mini -console' that can
mix 4 stereo or 8 mono line sources. Both stereo and
mono outputs. Ideal as an input expander or source
combiner. Balanced inputs and outputs, with superb
specs. Dozens of uses...keep one on hand!

HENRY ENGINEERING
503 Ke, D-t,e
Sierra Madre, CA 91024 USA
TEL (626) 355-3656 FAX (626) 355-0077
FAX -on -Demand Doc #122 (626) 355-4210
http://www.henryeng.com

IC HENRY
ENGINEERING

We Build Solutions.

Circle (42) on Free Info Card
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Business/ People
BUSINESS

Neutrik, Lakewood, NJ, acquired UK -based BEAN
Ltd. Products and US -based REAN Inc. at an undis-
closed price from Lilleshall PLC. REAN manufactures
a wide array of control knobs, jack connectors and 4 -
inch and bantam long -frame patchbays, which up to
now had not represented core business activities for
Lilleshall. Neutrik plans to further develop REAN with
existing and new products and make changes only
when necessary to do so for the sake of REAN and its
personnel.

Digital Generation Systems (DG Systems), San Fran-
cisco, recently introduced iAudio, a new service for
transmitting broadcast -quality spots via the Internet. The
new service complements DG System's current nation-
wide, value-added digital network by enabling agencies,
advertisers and studios to link directly.

Canada -based Davicom Technologies announced the
establishment of a US office. Davicom Technology Ltd.
Will be located at 10 Princeton Avenue, Egg Harbor
Township, NJ, 08234. US customers can call DTL toll -free
at 877-DAVICOM; fax 609-653-1075.

ABC Radio Networks, New York, recently purchased 13
ProTracker eight -channel, in -line, multitrack recording
mixers from Spirit By Soundcraft, Rocklin, CA. Twelve
of the units are going into a dozen new digital edit
workstations, which reporters will use to edit news feeds
for air. Each workstation will featrue a ProTracker used
in conjunction with a Dalet digital edit system, Sony
MiniDisc recorder and Marantz CD and cassette ma-
chines. The additional unit is to be used by the Gary
Nunn Business Report, broadcast by ABC from New York.

Tech-Sym Corporation, Houston, announced plans to
sell several businesses to improve its overall performance
and sharpen its corporate focus, including Continental
Electronics, Dallas, and its subsidiary TELEFUNKEN
Sendertechnik GmbH, Berlin, Germany. Tech Sym
mangement believes there will be significant interest in
Continental and its subsidiaries due to their technological
advances in digital audio broadcast, as well as their
established market presence in AM/FM transmitters. The
company expects the sales to be completed within the
next twelve months.

111111111111.11P
PEOPLE

Donald C. Naab has been named presi-
dent of Pacific Research & Engineering,
Carlsbad, CA.

Don Wershba has been promoted to vice
president - music, Eastern region, for Solid
State Logic, New York. Wershba

Beeler

4 Scott Beeler has been pro-
moted to director, North Ameri-
can sales, for the Harris Corpora-
tion, Riclunor_d, IN.

Dielectric, Raymond, Maine, an-
nounced several personnel de-
velopments as part of a reorgani-
zation: Kerry Cozad has been
appointed vice president, ad-

vanced broadcast operations; Dr. Oded Bendov has
been promoted to senior vice president, advanced
technologies and chief scientist; and Andre Skalina
and Ernie Mayberry have both achieved senior
director positions in antenna engineering and anten-
na RF systems respectively

Howard Elovitz has been named to manage
international satellite and broadcast communica-

:ions sales for Andrew Corporation, Or -
.and Park, IL.

Steve Johnson has been appointed to
serve as vice president of marketing for
Shure Brother's, Evanston, IL.

Ray Bennet has joined the analog design group
as an analog audio design engineer for Rane
Corporation, Mulkiteo, WI.

Stephen S. Sampson has been tapped to be
sales director for the Digital Universe line of
products at CBSI, Reedsport, OR.

Steve Keating has been appointed manager,
domestic marketing for Continental Electronics
Corporation, Dallas, TX.

Jerry Gollub has been ap-
pointed vice president and
general manager of Lambda
Electronics, Mellville, NY.

Karl Moet has been named
product training manager for
TASCAM, Montebello, CA. ! Moet
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The National Association of Broadcasters announced
the selection of Lowry Mays, chairman and CEO of Clear
Channel Communications, San Antonio, 'DC, as the
recipient of the 1998 NAB National Radio Award. The
Association cites Mays' "remarkable business sense, "in-
credible achievements," and "tremendous influence on
radio" as factors in the his selection for the honor. Clear
Channel now owns or programs 219 radio stations and 18
TV stations in 48 US markets. The company also owns
Heftel Broadcasting, the largest Spanish -language broad-
caster in the US, and has a 40% stake in Grupo Acir, which
has 164 radio stations in 72
cities throughout Mexico.

Radio Data Group, the
largest Internet services
company exclusively for
radio, recently added sta-
tions in five of the coun-
try's largest markets to its
list of clients. KZLA-FM,
Los Angeles; WLUP-FM
and WMVP-AM in Chica-
go; WMGK-FM, Philadel-
phia; WEGQ-FM and
VC/BMX-FM, Boston; and
WWZZ in Washington,
DC are all new or recent
RDG station affiliates.
RDG currently provides
services to 110 ratio sta-
tion clients and radio -re-
lated organizations.

Intraplex, Westford, MA,
has signed a lease for new
commercial space in Little-
ton, MA that will double
the size of the company's
facilities. Intraplex current-
ly plans to take occupancy
and move its company of-
fices in September, follow-
ing the completion of con-
struction work currently
underway.

Leitch Technology will
reorganize European and
Asian operations to con-
solidate Leitch and
Tekniche sales and cus-
tomer service. The com-
bined forces will promote
and support all Leitch
group brands in their re-
spective regions.

Gibson Musical Instruments, Nashville, TN, announced
the purchase of Opcode Systems, Palo Alto, CA. Opcode,
best known for its Studio Vision Pro software and line of
MIDI hardware, will be run as an independent subsidiary.
Chris Halaby will remain the company's president and will
serve on Gibson's board of directors.

Aphex Systems, Sun Valley, CA, announced the sale of
its 2020 FM Pro broadcast processing system to WJPL-FM,
Peoria, IL, KSJL-FM, San Antonio, and WOPO-FM, Harri-
sonburg, VA.

ready for the new

UNI115R1
AIIIIMO

Stick-on/Desktop/or Wall Model
Every inexpensive model functions
as a clock/timer or slave display
Use stand-alone or build a complete system
with master clock or GPS synchronization_
Now available to work with
your ESE clock systems

601 Heron Drive  Bridgeport, NJ 08014 0458
609 461 8000 yoke  609 467-3044 fax  www rudiosystems.com
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Innovative Solutions

DAI-1 DIAL -UP
AUDIO INTERFACE

MIR lifib
The DAI-1 Dial -up Audio Interface

provides an array of features
unparalleled in the industry. It

combines an autocoupler, a dial -out
alarm, two AGCs, a DTMF operated
equipment controller and an audio
switcher into one affordably -priced
device. Common applications are

emergency broadcasts and "dial -up"
remote broadcasts when the studios

are unmanned.

[NIE (4VETEM(9)
972 Main Street,

Nashville, TN 37206-3614
615-228-3500 FAX: 615-227-2367
FAX ON DEMAND: 615-227-2393

www.sinesys.coni
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ComStudy V1.50

RadioSoft ComStudy V 1.50, 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: pmoncure@america.com
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Feedback
What's in a name?

The debate over the use of the title "Engineer" continues in both social and
legal discussions. Here are tuu more responses to our call for reader input
on the topic. -CS

Chriss:
I read the comments from Mr. Keith of WMJI-FM in the April BE Radio with

some interest.
In the State of Illinois, the State Registration and Licensing Laws are very

specific. If one wishes to use the title "Engineer" it is necessary to pass the
state registration examination. To be allowed to take the exam, one must
complete a course of study leading to at least a Bachelor of Science degree
at an accredited university and then obtain an additional four years of
experience past the Bachelor's level. It may then be possible to take the final
examination and become a Registered Professional Engineer. Unless that
license is obtained, it is illegal to use the title "Engineer."

This is really not any different than a number of other occupations. For
example, it is illegal for someone to claim the title "Attorney" unless they
have passed the bar examination. In fact, it is even illegal in Illinois to use
"Barber" unless you have passed the state examination and are licensed to
practice as a barber.

If you notice, the FCC has always referred to those who work at transmitting
facilities as "Operators," not as "Engineers." The Association of Federal
Communications Consulting Engineers has objected in a number of states
to the use of the term "Engineer" by those who were, in reality, technicians.
This complaint has also been raised for years by the National Society of
Professional Engineers. Unfortunately, too many states have simply ignored
the obvious problem.

I disagree with Mr. Keith in his claim that it boils down to "buyer beware."
You should not have to check the true credentials of someone claiming to
be a licensed professional. The state is supposed to take care of that by its
examinations. When one visits an attorney, they may do so safely assuming
that the attorney has at least passed the bar examination. When one visits
a medical doctor, it can safely be assumed that the person has passed the
state boards.
Mr. Keith is in error when he is worried that somebody might tell a Ph.D.

that they cannot be called "Doctor." That is the D in the Ph.D. However, they
certainly would not claim to be physicians.

The bottom line is very simple. If you want to be identified as an engineer,
go to college, get the degree and then get the necessary experience and pass
the exam. Otherwise, use a legal title. There is certainly nothing wrong with
being known as a "broadcast technician," which is more accurate and
appropriate.

Sincerely yours,
Donald L. Markley, P.E.
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Chriss:
The subject of the use of the title "Engineer" is much

too complicated to be addressed in a short letter.
Between the time that I learned what the pitfalls were
and the time I managed to get registered I made a
point of using an alternate title and correcting those
who tried to call me an "engineer." Even today when
I go into a state where I am not registered to do routine
work that does not require registration, I make a point
of telling all concerned that I am there as a technician.
I think that many others would do the same if it were
explained to them.

David M. Raley, PE
Laurel Hill, NC

IBOC Concern

I agree completely with Skip's comments [Editorial,
May/June, 1998, "Still tied to the mast"). I would however
like to add another fly to the IBOC ointment, one of
which I have heard no one speak.

Here in Tampa, and most of the south, we have
completed week eight of a temperature inversion that is
wreaking havoc on the FM and VHF -UHF band. Nearly
every FM and TV channel has been homesteaded by a
distant station, including those channels occupied by
local stations. My concern with IBOC is the reaction not
only to a skipping analog FM, but yet another carrier: the
skipping FM IBOC. Although our latest period of skip is
unusually long, it occurs regularly for a week at a time.
I am assuming this is a problem in many hot, flat areas
such as Texas and Oklahoma. I would very much like to
see BE Radio contact all the developers of IBOC and quiz
them on the durability of IBOC with skip; are any
manufacturers testing this scenario? Will people just lose
their FM digital signals for a week at a time? Will a
receiver's confusion created by receiving a skipping
IBOC signal along with a local analog signal be more
difficult to listen to than two analog signals alone?

David Solinske
Tampa

The three companies currently
developing IBOC technology, USA
Digital Radio, Digital Radio Ex-
press and Lucent Technologies, are
working independently on an IBOC
solution. BE Radio will continue to
cover any new developments in the
IBOC arena as they develop.

Hi, Skip:
I just read your editorial on IBOC DAB in the May/June

issue of BE Radio. I, too, have been following IBOC
development for many years and wondering when more
successful demonstrations would happen. I've been
wondering if some thought should be made to giving up
this challenge. If we can't get IBOC DAB to work, what
alternatives do we have? Enjoyed seeing you put many of
these thoughts in better focus in print.

Regards,
Roger Chesser
General Manager
WUKY, Lexington, KY

Roger,

Yes, there's not much alternative for US DAB without
going back to the drawing board. That's why I'd recom-
mend focusing more on Internet services. Cyberspace
may be US radio's (only) digital broadcast environment
where broadcasters can go for both quantitative and
(eventually) qualitative improvement. Once Teledesic and
the AutoPC/PalmPC become part of the normal landscape
(5 years or less), there will be little difference between the
accessibility/cost/convenience of on-line radio and con-
ventional broadcast radio, but the functionality and
service choices will be much richer. That could be the silver
lining in all of thisfor US radio, in that it pushes us toward
the real future, while TV and other countries' radio work
toward mere incremental change in traditional, linear
distribution systems.

Skip Pizzi, editor -in -chief

ER
ESPONSE
E-mail: beradlo@intertec.com

FAXback: 913/967-1905

PHASETEK INC.
 CUSTOM AM/MW PHASING SYSTEMS  AM/MW ANTENNA TUNING UNITS
 DIPLEXERS AND MULTIPLEXERS  DETUNING UNITS/UNIPOLE KITS

 COMPLETE LINE OF RF COMPONENTS

PHASETEK INC.
550 CALIFORNIA ROAD

UNIT 11
QUAKERTOWN, PA 18951

PHONE: 215-536-6648 FAX: 2115-536-7180

FOR MORE INFORMATION OR TO PLACE AN ORDER, CONTACT:
hotam@phasetek.com

Circle (52) on Free Info Card

September 1998 BE Radio 77



Survey

Micro- and low power radio
By Chriss Scherer, editor

Unlicensed radio operations have made headlines
recently, from Free Radio Berkley (FRB) to
Florida. There are currently three proposals for a

new, licensed low power service. BE Radio asked for
your opinions on the subject.

Survey question
Is there justification for some type of licensed and

regulated low -power radio service in the US? If yes, what
power level should be set as a maximum?

We also asked if there were other power levels that should
be considered other than those listed on the survey form.
Most of the respondents felt the levels given were acceptable,
but there were two write-in answers with alternate recom-
mendations. The write-ins were 10 Watts and 5,000 Watts.

After the news of FRB being shut down came out, some
unlicensed operators themselves ceased operations. The
FCC is continuing their crackdown on these stations.
Since many unlicensed operator are running at very low
power levels, it's not always known that they are even on
the air until the word gets out or interference is caused.

Survey question
Is there a pirate station currently operating in your area?

11,
Is there a pirate

11.
operator in your area?

55% 45%
 Yes
 No

Look online at www.braclico.com for the next survey.
The results will appear in the November/Decemher issue of BE Radio.

Coming in the October issue of

 Cover Story: Transmission
Higher efficiency components and designs are proving worth the investment.

 Feature Story: Remote site control
Multiple -parameter monitoring and more precise control of other devices make for some

unique integration. The addition of computer control can simplify much of this.

ALSO:
Maintaining the multi -transmitter site  Buying a new transmitter

Rf combiners  Datacasting update
And News, Business, People, New Products and the results of the online survey.
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We're thinking "in the box:'

With all the "out -of -the -box"
thinking going on these
days, we thought it was time
someone put some thought
in the box.

That's what we've been doing
at Crown. The result? An
improved FM exciter. An
exciter that delivers the
clean, accurate audio quality
that you expect from Crown.

Performance

You've got to see our
latest specifcations.
You'll find wide stereo
separation, a low
signal-to-noise ratio,
and a host of other
specs we've not previ-
ously published.

Quality FM Exciters

C20126.

;-ki!.'

I= o=
F s

=DC Zan!

New, impressive specs!
Call for all the details.

Power Levels

Crown exciters are available in 30-watt,
100-watt, 250-watt, and 500-watt ver-
sions-each in an attractive, compact, and
rugged chassis.

tCustomer Corner

"Everytime I open up a Crown box, I am
amazed at the reliable and elegant design.
P.S. The new exciter board looks great!"
-Glenn Finney, Chief Engineer, Macon, Georgia

Applications
A Crown exciter makes an ideal link in
your broadcast chain. Whether your
installing a new system or replacing the
driver stage of your tube transmitter,
these boxes can do it all.

Service/Support
We put more in our boxes than a quality
product. Each one comes with a 3-year
warranty and fast, friendly technical sup-
port (24 hours a day).

In -the -box Innovations.
Out -of -the -box Solutions.

crown.broadcast
800-294-8050 or 219-294-8050

Fax: 219-294-8222;
Email: broadcast©crownintl.com;

Web: www.crownbroadcast.com
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AUTOGICAM
C 411-11 _EA. X=1101 WM. A_ 'I' I 4010 Igg

FOR THAT SLEEK LOOK!

Submount Your Pacemaker Series

Audio Console

AUTOGRAM CORPORATION
1500 Capital Avenue Plano, TX 75074

(800) 327-6901  Fax: (972) 423-6334
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MOUSERELECTRONICS

($00) 3484073
1414.annuss..i..

Visit our web site!
www.mouser.corn

FREE catalog is available on the
internet, CD-ROM, or in paper!

MOUSERELECTRONICS
958 North Main Street Mansfield TX 76063

 72,500+ Products
 145 Suppliers
 Same Day Shipping
 34 Years in Business

800-992-9943
817-483-6828
Fax: 817-483-6899

catalog it mouse'
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Designed for "Precision Timing", ESE Master Clocks & Accessories have been meeting industry needs for
more than 25 years. Whether using GPS, WWV, Modem, internal crystal or line frequency

accuracy, all ESE Master Clocks can drive digital or analog slave clocks, as
well as interfac with video or computer based systems.

PRACTICAL SOLUTIONS SINCE 1971

142 SIERRA ST., EL SEGUNDO, CA 90245 USA  310-322-2136  FAX 310-322-8127
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ENGINE'S '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 Processorr-0   -

 DE-ESSER designed to protec:
pre -emphasis curves

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

AIR corp Call your dealer...
or call 972-304-0455 FAX: 972-304-0550
Circle (56) on Free Info Card

NEW! Qbox' AUDIO LINE TESTER
Hie new (Aux is a battery powered audio line tenting system 1

that includes a built-in mic, reference tone generator, speaker, P:. t

and headphone amp. It also has voltage presence LEDs -,c1
detect phantom or intercom power. You can send tones, talk
hack up the line, monitor mic, line, or intercom signals - even

use two Qboxes as a basic intercom. I Ell
so, Call for the name of a Qbox I Dr,

dealer, and reduce installation

fr

: P a Qbc into
99 LING ROAD.. .every

g and setup me anywhere toti " Ait, ROCHESTER NY, 14612
audio XLR cables are used. http://www.whirlwildusa.com

1100101miminemm. ,......._.
Broadcast Audio Tools whirlwind BBB- 733-4396mow .
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Switch

2X1

Passive switchingirouting for 2 stereo inputs and
one stereo output or vice -versa with full remote
control/status. Screw terminal connections.

6X1G
Passive switching routing for 6 stereo inputs and
one stereo output. or vice -versa. Programmable
power -up selection, safety lock out. output mut-
ing remote control status. RS -232 serial port and
pluggable screw terminals.

8X2D

Active crosspoint switcher for 8 stereo inputs. 2
stereo and 2 mono outputs. 3 switching modes.
I/O trimmers. internal silence monitor with SPDT
relay. remote control status. multi -drop RS -232
serial port. pluggable screw terminals and input
expansion port.

Designed by broadcast engineers for broadcasters. our audio and digital audio switchers offer excellent
sonic quality, removable I/O connections. contact closures and serial remote control capabilities
and flexible mounting accessories.

SS 3.1
Passive switchingirouting for 3 stereo inputs
and one stereo output or vice -versa with re-
mote control, multi -drop RS -485 serial port and

screw termina s. May also be configured as a
2x1 switcher.

10X1

Passive switching/routing for 10 stereo inputs
and one stereo output or vice -versa. Program-
mable power -up selection. safety lock out. out-
put muting remote control status and RS -232
serial port.

SS 12.4
Active crosspoint switching with 12 stereo in-
puts and 4 stereo outputs, rotary encocer knob
with LCD disp ay for user descriptions. three
switching modes. I/O trimmers, multi-dop RS-
232 and RS -485 ports. optional full -function re-
mote control.

3X2B
Active crosspoint switcher for 3 stereo inputs
and 2 stereo outputs. input expansion port. dual
switching modes. remote control/status. RS -232
serial port and pluggable screw terminals.

SS 8.2
Crosspoint switching/routing for 8 stereo inputs.
2 stereo plus 2 mono outputs. 3 switching
modes. I 0 trimmers, internal silence sensor.
selectable headphone and powered speaker
level controls and outputs. LED meter, 16 input
digital port, 8 relays and 8 open collector out-
puts. Multi -drop RS -232 and RS -485 serial ports,

internal clock calender. pluggable screw termi-
nals and input expansion port.

Cieck out our web site for
procuct information. list pricing

End a list of distributors!

BROADCAST
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Internet: www.broadcasttools.com E-mail bliwtroadcasttools com Voice: 360 . 428 .6099
Fax: 360 . 428 . 6719 t o o Is
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if lighthing strikes oh your
tower are calls/11g

eviimeht damage and /ost
air time - the cost of a

Otati-Cat system may be
recovered during your first

lightfruhg seasoh,

AFF
RDABLE -- RUGGED

LIGHTNING
PROTECTION

provides a continuous, low -resistance discharge path for
the static electric charge on tall structures. DISSIPATION
POINTS ARE 1/8" STAINLESS STEEL RODS (not wires)
ground to needle sharpness.

Corporation, Inc.

Write or call toll -free for a free brochure!
P.O. Box 2548, Farmington, N.M. 87499-2548

Call 888-325-5336 FAX (505) 326-2337
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BACKUP FM TRANSMITTER
Inexpensive insurance against

a main transmitter failure.
300 Watts  600 Watts  1.2 Kilo -watts

Features:
100% solid state
No tuning required

 Rugged power supply
 VSWR, current & temperature overloads
 Power trim standard
 Full remote control capability, with

outputs for all main parameters
 Compact 19" rack mount design

Broadcast Technology Company
P.O. Box 751, Lamar, Colorado 81052

Phone: 719-336-3902
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Trash your carts, burn CDs
Give all your production material the per-

formance and reliability that only comes

from CDs. CDs are the new standard in

audio - compact, easy to use and efficient.

CD Architect is the professional mastering

software that's accessible to untrained
users. It verifies Red Book standard audio

before burning, fully supports PQ code

editing, and lets you prepare the material

in its own editor with multi -level undo.

From Sonic Foundry, the

leader in Windows -based

digital audio. Call us at

800 -57 -SONIC or visit

www.sonicfoundry.com for
more information.

Circle (67) on Free Info Card
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Ns-Mosconi.
AST EQUIPMENT SPECIALISTS

For All Your
RF And

Audio Needs

Serving Broadcast Engineers
for 22 Years

Feeling upset because of your
last phone call with your
equipment dealer????

Order from ROSCOM
and put a smile on your face!!!!

 Excellent Service
 RF knowledge & experience

 Great PriceS & complete studios
 Call your local rep TODAY!

VISA'
tit

When You Want
More Than An

Equipment Dealer

Southeast Bob 770-992-2230 Fax: 770-992-6538
MidAtlantic Rick 804-974-6635 Fax: 804-974-9942
West John 970-482-9254 Fax: 970-482-6123
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TRANSCOM CORP.
Serving the Broadcast Industry Since 1978

Fine Used AM & FM Transmitters and Also New Equipment.
For the best deals on Celwave products,

Andrew cable and Shively antennas.

100 W FM 1985 Harris FM 100K
100 W FM 1985 Harris FM 100K
1.8 KW FM 1993 QEI Solid State Quantum
2.5 KW FM 1982 Continental 8 14R1
5KW FM 1971 Harris FM5H3
10 KW FM 1965 ITA 10,00013
20 KW FM 1977 RCA BTF 20E1

5KW AM 1969 Harris BCH5H
5 KW AM 1979 Harris MW -5A
5 KW AM 1980 Harris MW -5A
5 KW A M 1980 Collins 828E-1
5 KW A M 1982 Continental 315B
5 KW A M 1982 Continental 315R-1
50 KW AM 1978 Continental 317C-1
50 KW AM 1981 Continental 317C-1
50 KW AM 1981 Harris MW -50B
50 KW AM 1986 Harris MW -50C3
50 KW AM 1982 Harris MW -50B

P.O. Box 26744, Elkins Park, PA 19027
800-441-8454215-938-7304 FAX No.215-938-7361
VISIT OUR INTERNET SITE-WWW.TRCORP.COM

SEND YOUR E-MAIL REQUESTS TO:
TRANSCOM @TRCORP.COM

WE NOW ACCEPT VISA AND MASTERCARD.

Central To All Your
Broadcast Tower Needs

Central Tower
provides one
stop shopping
for all your
tower needs.
From our
versatile
product line
to full
installation
services - we
provide what

lead the
providing
most rehab e
products and
service available.
How may we.
serve you?
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Absolutely the "BEST WV" in
Radio Automation today!

AutoMax 3000 Satellite & MOHD
. =JIMIN

F. red. B. re, /WM 8e0

, s ti t IX .0 X Lassesse, 'Jae
3 Lie. 31 vlt 14U0 It aaQ . I re. IM1

WSJ 5, 11/Z .4/0 -c.f.+ on.
LI 26 50 SIKP Vol.,..f I Le- MINI

1 1

I e
Lionier El." FS* 7 rF3 News Intro F9 AM Owe

F4 Loin C F6 Weett Cf New, Q IC PM D,Nr P.

Now Only

$795
Complete Automation for your station at affordable
pnces Satellite & Music on Hard Dnve Automation
on your Windows 95 Computer Does Overlap &
Voice Track. Live Assist. Background Recording
MPEG & Wav audio. Uses standard Sound Cards
Aucio Recorder, Editor. and Traffic Pgm. Included'

Broadcast Technical Serrfrices Group

Demos Software - www.btsg.com.

Pk: 512-573-8853

Free 24 Hour
Support
4 Free

Upgrades
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The DTMF-16 TouchTorte Decoder

Circ:uitWerkes  
Inexpensive a Convenient Control

-+- Decodes all 16 DTMF tones.
Bridging input & high current opto-

isolated outputs.

 Jumper selectable beep -tone
acknowledges commands.

Momentary or Interlocked Latching

output modes.

Two tone decoder & anti-falsing
filter improve reliability & versatility.

A- Silencer option completely removes

DTMF tones from its adjustable.
balanced output.

nrimmr-inn

U U U U LJ is U

TaeToresaresteredtratrakciAT&T

The DTMF-16 is perfect for interfacing
netwokstayourautmattn.conlypIngremcte
satellite receivers. repeatersand more.
Connect itto an audiosourceand its outputs

will operate wheneverteres a tone. With a
list price of only$199, the com pact. light&

ri..ggedDTMF-16canbecutalmostarrywhae
toprovide the remotecontrolsthatyou need.
For more info. contact us or your favorite
broadcastr[Tlier.

CircuitWerkes
3716 SW 3r° Place

Gainesville, Florida 32607
(352) 335-6555 / Fax 380-0230
http://www.circuitwerkes.com
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Shively Labs
Signal and Coverage

Are What It's All About.
Be Sure With Shively!

 Superior Engineering
 Multi -Station Solutions
 Filters & Combiners
 Translators
 Reliable Pattern Studies
 B -LINE Coax
 NEW Lindenblad Antenna

FM & TV Antennas
and Related RF Equipment

because ...
it pays to be heard!

r

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 -
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UNIVERSAL XE-1000.
SCPC AUDIO RECEIVER

AN AFFORDABLE QUALITY SCPC RECEIVER

New, affordable, frequency -agile receiver, direct channel entry
by keyboard, selectable companding 1:1, 2:1, 3:1, wide/narrow
bandwidth, de -emphasis selectable, 950-1450 MHz, line output
600 ohms, muting, transponder agile, LNB power supply,
50 -channel memory, full baseband output, high -quality audio.
Every needed feature at a sensible price (lowest in the industry).

REMOTE ACCESS AUTOMATION (OPTION)

CALL OR FAX FOR PRICING
AND COMPLETE INFORMATION

Phone: (614) 866-4605 Fax: (614) 866-1201

UNIVERSAL ELECTRONICS, INC.
mmunications Spccia(ists

4555 Groves Road, Suite 12 Columbus, OH 43232-4135
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The finest in
Modular Studio Furniture

711117.1
endless combinations ...
precisicn quality ...
attractive design ...

' 1

,jrffili
starting at ... S998!

Advanced
Furniture
Systems

1545 N. Washington Ave. Loveland CO 80538
Phone: 970-663-4123 Fax: 907-663-6338

Email: ats14 maitomn.com Website: www.omn.com/als
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TOWER
 Fabrication

 Design

 Engineering

 Installation

 Service

 Maintenance
Swager is your

worldwide turnkey
tower company.

Phone
1-800-968-5601

or Fax
1-800-882-3414

0111.° Pei

SWAG ER
Communications, Inc.

P.O. Box 656
3560 East Swager Drive

Fremont, IN 46737 USA
Phone 1-800-968-5601  219-495-2515

Fax 1-800-882-3414  219-495-4205
E-mail : sales@swager.com
Internet: www.swager.com

84 BE Radio September 1998
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"We thought we found an outstanding
transmitter site. It was affordable, had
good access and no interference. But
it DIDN'T have 3 -phase power, and the
utility wanted a fortune to bring it in."

Sound familiar? It happens often. But you
don't have to be a prisoner of your utility! The
Phasemaster Rotary Converter produces the true
equivalent of utility 3 -phase from any existing
single-phase supply, and at tremendous savings.

_. Phasemaster
11111. The ORIGINAL

Rotary Phase Converter

PIZi
WI

-1O
0=

Now you can expand your site selection options and save
money, too!

Phasemaster is recommended by industry consultants, utility
companies and most ma.or transmitter manufacturers.

Over 500 AM. FM and TV stations are running reliably on
Phasemaster converters. If you want to learn more about
how Phasemaster can save you big money, we'd like to send
you a copy of the NAB Engineering Conference paper about
applying Phase Converters on Broadcast Transmitters.

KAY INDUSTRIES, INC.
604 North Hill Street, South Bend, IN 46617

800/348-5257  FAX 219/289-5932
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PROFESSIONAL SERVICES

D.L. MARKLEY
& Associates, Inc.

CONSULTING ENGINEERS
2104 Nest Moss Ave.
Peoria, Illinois 61604

(an) 673-7511
FAX (309) 673-8128

Member AFCCE

1SSOCItT ES
Curtis Chan

President
1 Ir. *****

irlailser
Lrunrt &&&&& .1

NIAJdow Lane, Suite C / P.O. Box 5509, Fullerton. CA 92838-050'
'14 447 4993 Fax 714.578.0284 Pgr. 714.506.1357
,Ld.elikitanandassoc.ceal

EXE gesis Technologies
Total Technology Management

ri11,11k( Oillt1011, for nr...,,Ing our facsla, or group

{lathe  I,  DDT%  Dirtal Satellite
LAN WAN  ISDN  Frame keiayTI11Micrwave

Kevin McNamara
President

Phase 101 MI 1011
Toll Free CIS 393 4374
Fax 101 165 4422
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PROFESSIONAL SERVICES HELP WANTED

A CHRISTMAS WEEK REMOTE
FROM LONDON OR HOW ABOUT

A SCOTTISH CASTLE?

Broaden your horizons! Cross the Atlantic
and give your listeners something extra
Let us arrange everything technical for you
Full remote facilities and advice on suit-
able venues, UK based sponsors etc.
We also provide a full engineering consultancy service for
UK and European acquisitions and ISDN studios for newstalk
feeds to the USA.

Tel:3dB Ltd. +44 1797 225400
Fax: +44 1797 225353

RYE, TN31 7EL. UK email: 3db@broadcast.net

JOHN H. BATrISON P.E.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD '1

Loudonville, OH 44842
419-994-3849 FAX 419-994-5419

RUSS

BERGER

DESIGN

GROUP

INC

INDEPENDENT CONSULTANTS

SPECIALIZING IN:

RECORDING & BROADCAST FACILITY

DESIGN & PLANNING,

ARCHITECTURAL ACOUSTICS.

NOISE & VIBRATION CONTROL,

& TECHNICAL SYSTEMS DESIGN

MI6

MLR
SWF HID

OCAS

TEM

n2.1

9T2,66152::2

ra

972/934/35

HELP WANTED

Will you take part in
industry change
or watch from the
sidelines?
Do you know your stuff?

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.

Check out listings on our web site:
www.prophetsys.com or call us at
(308)284-3007.

'fluff
Sata-

Prophet Systems IN.
AudioWi.ard ' for Windows

CHIEF AUDIO
ENGINEER

THE SCHOOL OF
COMMUNICATION

The School of Communication is seeking a
Chief Audio Engineerfor Hofstra's nationally -
recognized NCE radio station, WRHU-FM,
and Audio/Radio academic progra-n
housed in a recently upgraded 2.5 million
dollar complex. Candidate will oversee all
technical needs for 7 production and
broadcast studios; studio to transmittzr
networking; and RF & tower operations.
Responsible for routine and emergency
on -call maintenance. Requires demonstrated
competence in traditional and PC -based
audio production systems, previous project
management experience, and ability 70
work closely with students. SBE certification
preferred. Salary commensurate wi:h
experience; excellent university benefits
package, including tuition remission.
Review of applications will begin immedi-
ately and will continue until the search is
completed Send applications to Chief
Audio Engineer Search, do Dean's
Office, School of Communication, Rm.
318 -Dempster Hall, Hofstra University,
Hempstead, NY 11549-1110. Hofstra
University is an Equal Opportunity Employer.

HOFSTRA UNIVERSITY1t4
WE TEACH SUCCESS

Facility
Technician

WOKO/WPKO/WXBB/WXBP

I -our stations in single location seeking fa-
cility engineer who understands state-of-
the-art audio and computers. Installation,
repair and maintenance of studio equip-
ment and office computers, knowledge of
PC hardware, Novell networking, digital
production and transmission techniques.
New digital facility under construction.
Enjoy four seasons on New Hampshire's
seacoast, just an hour from Boston, Port-
land, Manchester, mountains and lakes.
Competitive benefits package.

Fuller -Jeffrey stations are equal
opportunity employers.

Resume and salary requirements to:
Mark Ericson
WOKQ
PO Box 576
Dover, NH 03821-0576

At A010 LW"
avws,s r  r assocs.

xY

RADIO BROADCAST ENGINEER Bliss Communi-
cations, Inc. seeks a Radio Broadcast Engineer to
service radio stations in Janesville, West Bend,
Wisconsin Rapids and Racine. Individual will be
based in Janesville, reporting to VP/Technical
Director and will be directly responsible for FCC
compliance; station functionality; preparing speci-
fications for capital and technical improvements;
equipment upgrades and installations; ensuring
technical services satisfy operational needs of the
station General Manager. Successful candidate
will have three to five years experience or the
equivalent and broad exposure to electronics, PCs
and current communication technology. Indi-
vidual must have strong written, oral and presen-
tation skills and be capable of communicating with
technical and non -technical personnel. Bliss
Communications is a growing family -owned me-
dia company that also operates daily newspapers,
specialty publications and commercial printing
facilities. Competitive compensation package
including health, dental, life and disability insur-
ance offerings, 401(k) and profit sharing, in a
fle)dble and progressive working environment. To
apply send cover letter, resume and salary history
to: VP/HR-RBE Bliss Communications, Inc. P.O.
Box 5001 Janesville, WI 53547-5001 Or
NUVilla@gazetteextra.com

CHIEF ENGINEER

needed for 2FM, 1AM radio group in
Manchester, NH. AM is DA, FM's
are Class B and A. Two transmitter
sites, one studio location. We need a
dedicated professional with experience
in RF and studio maintenance, trouble-
shooting, repair, projects and digital
storage. Letter and resume to:

Ray Garon
Saga Communications of N.E.

500 Commercial Street
Manchester, NH 03101

or Fax resume to 603-669-4641.
No phones calls please. EOE.

CHIEF ENGINEER
needed for Public Radio Partnership in
Louisville, KY. Responsible for daily
technical operation and maintenance of
3 public radio stations,the transmitter
site, and office and studio computer
networks; planning and implementa-
tion of new facility. Requirements: 5+
years experience; FCC general class
license, SBE certificate, or ASEE or
higher; experience in RF, LAN, and
digital audio computer networks. Mail
letter of application with three refer-
ences and resume to Gerry Weston.
President, Public Radio Partnership.
PO Box 1777, Louisville, KY 40201-
1777. Deadline is September 26, 1998.
EOE
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Last Byte

PCs unplugged, part 2
By Skip Pizzi, Editor -in -chief

In the July issue, this column discussed the mobile
application of PCs (the AutoPC), which has recently
begun its deployment. The next step in moving the PC

off the desktop will come with handheld devices and
other similarly portable PCs. With this migration and the
coming availability of cheap and ubiquitous wireless
Internet service, access to the Web will also become
portable - an increase in functionality no less important
than the development of the "transistor radio" of the 1960s.

Dedicated devices
Unlike the general-purpose computing devices that PCs

(including the AutoPC) represent, many of these hand-
held/portable computers will be more limited applianc-
es, dedicated to specific tasks. Among them may be the
"web -phone," a cellular phone -like device that can access
the Internet, converting and
displaying HTML data on a
smaller, graphics -equipped
LCD display. Regular -pro-
duction cellular phones of-
fer this kind of text -display capability today at reasonable
prices. HTML-like operation on such a device is not far
away. Prototypes of a dedicated web -phone have already
been demonstrated.

Adding audio to this functionality is also not much of a
stretch. Headphone or speaker output of web -based
audio makes this the on-line equivalent of the portable
radio or boom box. The real obstacles to realization of this
aren't in hardware or software, but in connectivity and
content. High-speed wireless Internet access at low cost
has yet to become widely available, but this is likely to
change soon as consumer demand for it takes off.
Terrestrial wireless service providers will also be com-
pelled to improve the value of their offerings as new,
satellite -delivered competition arrives.

Key components are already here
Codec capability continues to increase, allowing more

fidelity in less bandwidth. Witness the perfonnance of the
latest on-line media players: audio -only streaming at 30 to
40kb/s (single ISDN B -channel) has begun to truly rival FM
stereo, particularly on the smaller and less critical reproduc-
tion systems likely to be found on portable systems. Audio
at 24kb/s (typical POTS line) meets or exceeds AM quality
- even offering stereo in some caws - and suffers no
impulse noise from electrical interference.

Other critical hardware improvements include some

The synergy between on -air and on-line
service will be most potently realized in a

portable computing environment.

recent breakthroughs in battery and display technologies
that will allow significantly longer operation of a "porta-
ble browser" between battery recharges or replacement.
New chip technologies will also require less power,
especially for dedicated, limited processes. Development
time and cost for such application -specific chips (ASICs)
also continues to decline.

Radio integration and impact
There is no reason that portable web -browsing devices

equipped for audio couldn't also contain radio tuners for
one or more broadcast bands. In fact, the actual migration
may start from the other direction, with high -end portable
radios offering web -audio capability.

Like cellular phones, such portable web -browsers will
require connectivity that could be purchased along with

the receiver. Similarly, the
hardware cost to the con-
sumer could also be subsi-
dized by the wireless con-
nectivity company whose

service the buyer agrees to purchase on a long-term basis.
This has great implications for content -providers,

both on-line and on -air. Streaming media on-line will
likely grow in its variety, offering live and on -demand
services of many stripes. But the cost of reception will
always be higher for on-line services than for on -air
services to a web browser/radio. Therefore the value
of on-line audio will have to be perceived as more
worthwhile than on -air service.

On the other hand, a web/radio receiver also can add
value to the wideband and freely available on -air broad-
cast channels through high-speed downloads of HTML-
based content via FM subcarriers or auxiliary DAB data to
a portable browser - even while listening to main -
channel audio. The synergy between on -air and on-line
service will be most potently realized in such an environ-
ment.

Today the Web is working its way into the everyday
lifestyles of many modern consumers who access it via
fixed, wired terminals. Tomorrow, a new generation of
portable browsers may induce consumers to adapt wire-
less use of the Web into their normal routines. In five
years, pocket Internet access may be as commonplace
and expected as cellular phones and fax machines are
today. If radio broadcasters are smart, they will continue
to provide audio content for an increasingly mobile,
high-tech and leisure -oriented society.
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How much
audio does your
digital system
throw away?

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.cbsi.org

800 547-3930

'U -

It's time we stopped fooling ourselves.
Compression is not just a smaller and more
efficient kind of audio. It's less audio.

Every time yon. air a compressed signal, regardless

of the algorithm you use, y:u discard a large porticn

of the audio. Lterally throw it away. Forever. Sooner

or late-, that means a serious loss of audio quality.

If you' -e tired of throwinc away audio with your
digital system, listen to Cigital Universe.

Digital Universe gives yot. 25 simultaneous sterec

signals from a single PC. Uncompressed.

That's more than four times the
uncompressed channels of any

o:her sNstem. With every bit cf
the signal intact.

You'll appreciate Digital
Universe's robust, client -server

arch tecture that carries ever

your heaviest multi -studio
load without slowdowns. Your

opera ors will like the clean,

' Lnclutred screens and havirg
just one PC in each studio. And

the boss will sign off on the stands -c
Windows' NT hardware and open

systems approach.

Sound too good to be true? Call CBSI tod3v

and get the whole ;tory.

With )igital Universe from CBSI, you
don't have to sacrifice quality or capacity.

DIGITAL

UNIVERSE

Cir.:le (2) on Free Info Card
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