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Ever wonder exactly
where your coverage goes?

;,:.3 File View Map Report Tools Help

neca

+

Lorain

ir.9.1-,Q t
BI,I1i

AL-lt

ji Latitude: I 41.29-24 N Lorglude: 0131-31-54W

Ca;soll

Scale: F1,500,000

isammiggigum
.1.12.111c

Protection: Lambert Az.

E. II ,'Ent

6- Cutoffs

Station Colo'

Redraw I

s '70.0 dB.%

 60.0 - 70.0
III 54.0 - 60.0

 40.0 - 54.0

Calc Statur I

V -Soft Communications' visually stunning presentations
answer that question and many more.

Professional software packages for preparing FCC
applications and coverage/interference analysis

ProbeTM - ALL NEW! Expert level propagation prediction with
integrated population using 03 sec terrain elevation. Studies
include Longley-Rice, TIREM, PTP and others
LRStudyTM - Longley-Rice "real -world" coverage analysis; full
color or signal based gray scale
InterDLGTM - FCC coverage and interference mapping for FM,
TV. DTV. LPTV with population, tower & airport databases
SearchFMTM - Frequency search using FCC minimum
spacings, Locate "drop -ins", upgrade your station
SearchTVTM - LPTV, TV & DTV frequency search program with
full TV databases, pattern development routines
Contour"' - New Windows Version! FCC & PTP distance to
contour tables, radial truncation and more
PlotPathTM - Radio path analysis integrating 03 & 30 sec terrain
elevation databases... and more!!!

Circle (101) on Free Info Card

oft
Broadcast Communications Software
and Engineering Consulting

(800)743-3684

"25 years of service
to the broadcast
community"



wow
The Best

Digital Audio
Delivery System
Just Got Better

More Powerful, Leis Cost!
11

MILke the E Z Selection w. 
Library & Playlist Modification Module

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

Multiple Carl Walls Module

EZ-ARRAY
Unlimited Instant Access -Customize Each Us?.r

Automated or Live Assist Player Module

EZ-PLAY
Up to 4 Available Per Workstation

MasterLog Live Assist Player Module

EZ-MLOG

Tracker 2000 Module

-T KR
The Easiest & Most Powerful Voice Tracker Available

Remrding & AutoRecording Machine Module

EZ-REC
Up to 4 Available Per Workstation

Graphic Waveform Cut & Paste Assembly Editor Nodule

EZ-EDIT
Fast Non -C estructwe Editor

Script ['splay Module

EZ-SCRI DT
Second Generation Interface for Advanced Users Prompting Displai With Embedded Audio

Quad Player Module

EZ-QPLAY
Multi -Deck Cart Player

Enhanced Quad Player Module

EZ-4PLAY
Multi -Deck Player With Scheduling

Wire Capture & Editing

NewsDAD32
Complete News System

Com. rehensive Multichannel Editor

Embeddec DAD A_)plication
S-RATA

The DADpR032 Digita Audio is as easy as pick ng your
Delivery System already favorite tunes. New EZ

has a widely established Modules permit selection
and enviable reputation of only the featu -es and
as the most versatile func-ionali-y
and reliable reciL ired for

system on the optimization of ar y
market. Now DADWorkstation, typicaly

configuring at a significant
a DAD System cost E aving 3.

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

DADpRo32 DELIVERS WHAT OTHERS ONLY PROMISE
Applicable Play and Record DSP boards will neec to be added depending

on module selected. The full DAD... 32 system is recommended for
operationally intensive facilities

Mob ibut .1 by.

CIAudio Broadcast Group Inc.

For Infor -nation/Demonstrations. Call
Don Backus. Digital Systems Manager

1-800-999-9281
www.abg.com

ABG

0ENuuN
24555 Hallwood Court. Farmington Fills. MI 48335 USA
Tel 800-362-6797 or 248-476-5711

SYSTEMS, INC Fax: 248-476-5712  www enco corr
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When you compare the all -digital Omnia.fm from Cutting
Edge to other audio processors, is it apples to apples? Not
quite. Unlike other audio processors, the Omnia is designed
for today -and easily upgradable so you're always on top
of the technology you'll need tomorrow.

Only the Omnia offers:

1 A 48kHz sampling rate. The outdated 32kHz digital
processors have a Nyquist rate that's too low for clean
dynamics processing, resulting in aliasing distortion. But
the Omnia solves this problem by combining 48kHz opera-
tion with 192kHz virtual-upsampling and an anti-aliasing
final limiter.

1 A digital stereo generator with a built-in composite
clipper and low-pass filter for subcarrier protection and
added loudness. Plus, the Omnia interfaces with D/CET'',

the world's first digital composite interface, for even more
loudness and transparency.

1 Programs and presets
stored on a PC Card for
convenient storage, sharing
and future upgrades.

Put it all together and there's just no comparison. Only the
Omnia delivers crisp, clean highs. Tight, thundering bass
that really rocks. Digital precision that's as smooth and fluid
as analog. Awesome loudness, with rock -solid peak control
and positively no grunge.

Then compare the Omnia's 60 -day, risk -free, money -back
guarantee' and a price that's below the other processors.
So is it apples to apples? No way.

Omnia. The promise of digital...delivered!

CUTTINGEDGE

2101 SUPERIOR AVENUE CLEVELAND, OH 44114 TEL: + 1 (216) 241-3343 FAX: + I (216) 241-4103 E-MAIL: INFOONOGRUNGE.COM WWW.NOGRUNGE.COM

I Audio Broadcast Group 3685 Roger B. Chaffee Blvd. Grand Rapids. MI 49548 Tel: + 1 (800) 999-9281 Fax: + 1 (6161 452-1652 e-mail: supponeabg.com
I Bradley Broadcast Sales 73136 Grove Road Frederick. MO 21704 Tel: + 1 (800) 732-7665 Fax: + 1 (301) 682-8377 e-mail: infoebradleybroadcast.com
I Broadcast Supply Worldwide 7012 27th Street West Tacoma. WA 98466 Tel: + I (8OO) 426-8434 Fax: + 1 1800) 231-7055 e -mall, infoebswusa.com

I Crouse-Kimzey Company P.O. Box 155999 Fort Worth. TX 76155 Tel: + 1 (800) 433-2105 Fax: + 1 19721 623-2800 e-mail, salesaproaudio.com
I Radio Communications Unlimited 5509 Barrington Ooltewah, TN 37363 Tel/Fax:  1 1423) 396-3743

I Caveco 1121 Bellamy Road. North Unit 010 Scarborough. ONT MIll 3139 Tel: *I (416) 438-6230 Fax: + 1 14161 438-1065 e-mail: bob@caveco.com
Marketing Marc Vallee 1067 Chemin St. Lambert St. Sauveur de Monts. QE IOR IR! Tel: + 1 1514) 227-1828 Fax: 1 (514) 227-8394 e-mail: marceyallee. com

I All Electric 487 Caribou Crescent Coquitlam. BC V3C 4X7 Tel: + 1 1604) 945-5651 Fax: + I (604) 945-5652 e-mail: allelecadowco. com

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

After a long hiatus, IBOC DAB is going strong in the
headlines again. At the NAB Radio Show, USA
Digital Radio made waves by filing a petition for

nilemaking with the FCC calling for action on DAB
technology. Last month, USADR once again basked in the
spotlight when it announced the acquisition of 13 new
investors, whose names are familiar to most of us in radio.
And they can be found on many commercial -station
licenses: Chancellor, Citadel, Clear Channel, Cox, Cumu-
lus, Emmis, Entercom, Heftel, Jacor, Radio One, Sinclair
and Chase Capital Partners. (It's always a good idea to

include an investment firm when
you're having some friends over.)
This group of investors represents

a total ownership of about 1628 radio
stations, with combined annual rev-
enues of $54 billion. This figure
represents almost half of all the radio
revenue in almost 14 percent of all
the stations.

For some time now, we have heard
that U.S. broadcasters prefer the IBOC
system. It seems that we now have
proof, at least from most of the

largest station owners. This newfound interest in IBOC
makes me think the system could actually be developed
and accepted. Perhaps it won't be just an entry in a future
book (under the chapter "The system that never was"

I still feel that the move to DAB must result in a definite,
marked improvement over current systems. DAB won't
have to clear a very high bar to improve on AM. However,
the bar for FM is much higher. FM is not perfect, but it is
a respectable 15kHz medium. An additional 5kHz of
frequency response (for a small area less than an octave)
is not much. Overcoming multipath and other noise
sources is good. Eliminating the beloved 75ps pre -
emphasis will be a substantial improvement. But all of
the current shortcomings must be addressed and elimi-
nated for the new system to be worth anything. These
shortcomings all relate to audio. Exceeding what we
currently have is the goal - not just meeting it or
replacing one problem with another. Additional capabil-
ities, like streaming data and Internet access, are notable
extras, but radio is audio. Unless the audio is superior,
extra features won't win the case.

So what will all this combined new interest mean?
USADR has been operating for several years with support
from a few investors. Now the list has grown tremendous -

ly. Any business must please its investors. Having this
new financial interest may help push USADR to refine a
system that has been a topic of conversation for many
years. The company will also receive input from several
of the industry's leading groups. This support will also
help establish a single standard in the U.S.

The FCC must still make the final decision on a system.
That decision will be based on the next wave of field tests
that are conducted. While USADR has substantial mo-
mentum right now, the basis of the final selection should
be the field tests, not how many friends you have.
The other two IBOC proponents, Digital Radio Express

and Lucent Digital Radio, are still working hard on their
systems. One advantage of multiple developers is that
competition drives success. When McDonalds and Burg-
er King operate in the same area, they both benefit, as do
the consumers. Only one IBOC system can be imple-
mented (lest we revisit AM stereo), but the competition
can result in a better system.

As other countries implement their DAB systems and
the S-DARS licensees prepare to launch their satellites,
IBOC is preparing to take some new steps. The U.S.
may not be leading the way in implementing terrestrial
DAB, but this revived interest in IBOC may help make
it a reality.

Chriss Scherer, editor

--r-
mail:

beradio@intertec.com

FAX:
913/967-1905
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Broadcasting on ISDN doesn't have
to be complicated or expensive.

The Nexus has everything ya. need
for full -fidelity, low delay, rr ono audio
on ISDN. And it is extremEly easy to
use. With a list price of only $2,300,
there's no need to wait any lorger to
sound great.

Comr3x Corporation 65 Nonset Path, Acton, MA 01720
Fax: 13781 635-0401 Fax-o-i-dernand: (978) 264-9973
Email info4c3mrex_com
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EnWr/eering

Test and measurement
By Kevin McNamara, CNE

alike most industries, broadcasting has always
embodied a dramatic contrast in technology.
Many stations derive source audio digitally from

some of the most complex compression algorithms in
existence, route that audio around the station on some
form of local area network, transport it on digital STL
systems, then broadcast it through a transmitter that
probably has power
amplifiers based on
those designed in the
1930s.
It seems like only a

few years ago you
could troubleshoot
just about anything in
the station with a mul-
timeter, oscilloscope,
signal generator and
an audio test set. Ana-
log signals, once dom-
inant in the station,
have taken a back seat.

Given the radical shift
in signal complexity,
test equipment needs have changed. Along with the need
for advanced equipment to measure and troubleshoot
current generation audio and RF systems, additional tools
are needed to analyze data communications signals, such
as those found in local area and wide area networks.

Let's look at some test equipment that most stations
should own, or at least have access to, for the future.

General purpose
Although the 100MHz analog oscilloscope is still one of

the most useful tools for troubleshooting many electronic
devices around the station, it is time to consider purchas-
ing one of the current generation digital storage oscillo-
scopes, or DSOs. Both oscilloscopes will provide instan-
taneous views of signal levels. However, each uses a
different method to process the signal. While the analog
oscilloscope simply applies the signal directly to the
electron beam moving across the cathode-ray tube (CRT),
the DSO samples the input signal using an A/D converter.
These samples are stored until there is a sufficient
number of them to define a waveform. One of the key
advantages of the DSO is its ability to capture a particular
waveform in memory and analyze the waveform sample
by sample. This is particularly useful for analyzing

complex waveforms. The bandwidth of a DSO is deter-
mined by its sample rate. Many DSOs even have the
ability to communicate with a PC, either directly (at-
tached) or remotely (through a modem). Waveform
information, downloaded to a PC, can be stored and used
as a reference in the event that a problem develops later.
A complex waveform signal generator can be more

useful than the old function generator
you still have on the shelf. The Arbi-
trary Waveform Generator (AWG) can
be programmed to produce virtually
any waveform or data stream. If you've
got any hacker in your blood, this is
your device.

Digital storage oscilloscopes offer many functions and
features. Photo courtesy of Tektronix.

Audio
A reasonably small amount of digital

audio equipment in your plant may
justify an investment in one of the DSP-
based audio test systems. These sys-
tems provide a wide range of tests for
analog and all of the popular digital
audio formats. They can even be pur-
chased as separate units: a signal gen-

erator and an analyzer. With the proper options, the audio
analyzer can be placed remotely from the signal generator
(i.e., at the transmitter site). The units can communicate
together and allow full end -to -end measurements to be
performed with only one person. It's actually possible to
perform frequency sweeps of your transmission system
between songs.

RF
More specialized RF equipment is finding its way into

radio facilities. Transmitters can now be digitally modulat-
ed, and new classes of solid-state power amplifiers use
"switching" techniques for increased efficiency. Wideband
digital microwave systems, previously used only in the
telecom industry, are now used as STLs (and studio -to -
studio) in increasing numbers. And let's not forget those
digitally encoded satellite systems. The DSO is an essential
tool for testing, troubleshooting and performance tuning
these systems.

Some of the new generation of DSP-based spectrum
analyzers are now affordable for most stations. Unlike
analog systems, digital -based equipment is fairly immune
to interference - until that magic threshold is reached. If
you have a digital STL and have had such interference, you

8 BE Radio February 1999



It just looks like
we cam ut of
nowhere.

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

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

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

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

successfully relying on the AudioWizard in day-to-day broadcast situations. Our programming department continues to
anticipate not just your needs for today, but for the months and years to come-both in updates to AudioWizard CFS and

in the development of AudioWizard CFS32. Our Academy is ready to teach you all the AudioWizard's extensive capabilities.

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

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

groups and everyone in-between.

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

PROPHET SYSTEMS
I 11n ovations 'nub
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(800) 658-4403 (308) 284-8450 salesi.4prophetsys.com www.prophetsys.com



Contract Engineering
understand how deafening the silence can be. The reality
is that the RF spectrum we have occupied for years is being
encroached upon by some of the new two-way paging and
PCS systems. Receivers located in dense multi-user loca-
tions, such as high-rises, are subject to potentially crippling
intermod products. Owning one of these devices is really
starting to make sense.

LAN and WAN
LANs present a new challenge to station engineers. The

typical LAN is built around an Ethernet
properly designed and in-
stalled, Ethernet networks op-
erate fairly reliably. However,
Ethernet is subject to severe
performance issues that require
some specialized test equip-
ment. It's important to under-
stand that problems with Ethernet networks are generally
due to either physical problems (e.g., bad cabling and
malfunctioning hardware) or by excess traffic hogging
the pipeline.
Two basic types of test equipment are required to

properly troubleshoot an Ethernet network: the cable
analyzer and the traffic analyzer. Many manufacturers are
now combining the two functions into a single unit. The
cable analyzer determines specific characteristics about

topology. Once

Unlike analog systems,
digital -based equipment is

fairly immune to
interference - until that

magic threshold is reached.

network wiring such as signal loss and near -end cross -talk
(NEXT). It also incorporates a time domain reflectometer
(TDR), which is used to find faults in cable runs (such as
kinks and bad connections). In contrast, traffic analyzers
read the packets of traffic passed through your network.
Learning the proper interpretation of these packets can
lead to the source causing the performance problems.

Telephone
It you use much ISDN equipment, you may find a line

simulator useful. This device emulates a telephone -

switching center and can be programmed
with a number of configurations, allowing
you to test the studio or remote gear before
taking it into the field. These devices can
also be purchased to simulate POTS and
other types of public switched telephone
networks.

As the technology we use changes, so must our tools
change to keep it all running.

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@ unidiaLcom.

FOR MORE INFORMATION
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Radio Trusts ModiaTouch Digital Audio Solutions
When Scott Baldwin and the all -volunteer staff of UMFM Campus Radio found out
their University was closing the campus for the holidays and not allowing anyone in
the studio, they turnedAo MediaTouch by OMT Technologies. With MediaTouch,
the station ran for two weeks, completely unattended.

"Using MediaTouch and proactive service from
OMT staff.... MediaTouch's broadcast software
and recommended network server operated
error-fiee for the entire two week period"

Scott Ballwin. Manager
CJUM, University of Manitoba
Winnipeg, Canada

Reliable 1110itat Storage and Automation from S995. Unsurpassed Support

MediaTouch
A DIVISION Or OMT TECNNIr

1-888-665-0501
www.omt.net

See what's new at NAB' 99 April 19-22, booth L1l5

2480 Si. 52nd St
Ocala, FL
34480-7500
Tel: 352-622-7700
Fax: 352-629-7000
www.bgsfl.com
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Radio Has
Changed
A Lot In
70 Years.

Neumann Has Been Thu
First Choice From The

Beginning.
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 TLM 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.

NeumannIUSA
One Enterprise Drive  PO Box 987. Old Lyme. CT 06371 Tel: 860.434.5220  FAX: 860.434.3148

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

World Wide Web: http://www.neumannusa.com
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Technology

DTV's impact on radio, part 1
By Don L. Markley, P.E.

We have reached the point where even the most
obtuse of broadcasters must realize that digital
television is coming with the relentless and

consuming pace of a mudslide. DTV has arrived in some
places and is on its way everywhere else. For TV broadcast-
ers, DTV means a significant expenditure to modify
facilities. In the future, these broadcasters will realize the
potential of new revenues that result from
multichannel broadcasting.

Unfortunately, radio broadcasters will also
feel the impact of DTV, but will not reap the
benefits of new revenues. For radio sta-
tions, the effects of DTV will range from a
minor inconvenience to real trouble.

Dwindling tower space
stations share towers with TV

stations. It is only necessary to look at the
relative rental space costs to understand
which stations the property owner will
accommodate first. TV stations usually own
the towers themselves, and they rent space
to FM station(s) to generate some income
on the side. The tower primarily serves to
meet the TV broadcaster's requirements.
With DTV, the need to add a second
antenna and transmission line to the struc-
ture may eliminate the space FM stations
currently occupy.

Older towers were constructed to meet
the requirements of early versions of RS -
222, the applicable ANSI standard. As the
years pass, many of these structures fail to
comply with the later versions of the standard. As a result,
many insurance carriers have grandfathered existing, older
tower configurations for some stations. The load on these
towers cannot be increased or these stations will lose their
insurance. Thus, nothing can be changed on the tower that
will increase the loading. The solution is either to remove
some of the existing load to accommodate the new
antenna for DIV or to modify the tower.

As a tenant, letting the owner modify the tower is the least
painful option. Modification requires a complete analysis
of the tower construction and loading. Usually, this is best
done by the manufacturer, if still in existence, as it is
necessary to know a number of details for the analysis. The
following information is important: the exact type of steel
used for all of the tower members; the type of welding

Like many towers. the Sutro tower in San Fran-
cisco pushed its maximum load with the addition
of a DTV antenna in November 1998.

materials used; the exact size of all tower members,
including legs, braces and horizontal members; the design
and size of the base and guy points; and the dimensions
and type of guy cables used. If the original drawings and
data are not available, a structural engineer and experi-
enced tower crew will need to gather the data, and some
of the tower materials may need to be tested.

When all of the data is
in, the study will deter-
mine the changes needed
for the tower to handle all
of the loads and comply
with the latest version of
the ANSI/EIA/TIA stan-
dards for tower construc-
tion. This may include re-
placing the guy points,
changing the size and
number of guy cables, re-
placing various parts of
the tower bracing, and
perhaps changing some
sections of the tower legs.

Obviously, at a certain
point, it will be more
economical to simply re-
place the tower. But, be-
fore an order is placed
for new steel, the possi-
bility of constructing the
new tower must be eval-
uated. Many communi-
ties want existing towers

to be removed because of their age. In some areas, cities
have developed around towers, and their local govern-
ments will give building permits to remove the structures,
but not to erect new ones. Thankfully, this situation is
rare, but it still occurs often enough to put real fear into
a broadcaster's heart.

Crowded rooftops
With regard to rooftop antennas, building owners are

spending millions of dollars this year to meet existing and
new tenants' demands for DTV antenna space. Radio
broadcasters can be confident that most buildings will still
try to meet their needs, but radio will not be the priority.
Because of the economics involved, the choice antenna
spots will go to TV stations. For most FM broadcasters,
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The Short/cut Editor is fast and easy.
So is our free test drive offer.

Discover for yourself why the
Short/cut Personal Audio' Editor
is the perfect choice for two track
recording and editing in news,
production and on -air applications.

Short/cut is powerful enough for
production, yet simple enough that
even non -technical staff can learn
to operate it within minutes.

It delivers superior audio quality,
true cut and paste waveform editing,
massive hard disk storage and
support for external removable
media drives* -- all in one compact,

easy -to -use unit. It even has built-
in speakers and ten Hot -Keys for
immediate playback of
edited material in the
studio, or on the road.

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

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

ICIPellwa It
410

007'

A:tention 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

For more information call (818) 991- 0360 / Fax (818) 991-1360 / e-mail: info0360systems.com / WE bsite: www.360systems.corn

*Optional Zip "drives available from 360 Systems **Offer good in U S and Canada only
C 1998-360 Systems Circle (119) on Free Info Card



Managing Technology
antenna locations are fixed by existing leases, and there
is a reasonable period of time left before renewal. In these
cases, changes could he made to the building that would
harm FM antenna patterns. This is not usually a problem
because most of the DTV antennas are in the UHF band,
where FM broadcast signals look like DC. The problem is
not usually one of re -radiation from the TV antennas but
rather one of reflections due to the physical existence of
the TV antenna and supporting structure. The new small
structures on the building can cause a serration or ripple
in the FM antenna pattern. The station's consulting
engineer should address this potential problem.

Another problem with adding more antennas to a
rooftop is the increase in the level of non -ionizing
radiation that may occur on the roof and the antenna
mast areas. While it is usually the responsibility of the
building operator, this level may result in increased
difficulty scheduling work. The ideal solution for FM
stations using rooftop antennas is a standby antenna at
another site. The standby will enable a station to remain
on the air, albeit with reduced service areas, while work
is being performed on the building structures.

Relocation
The worst case for the FM broadcaster is when the tower

or building owner simply can no longer provide space and
requires the FM station to move. First, the FM station must
move to a different building or tower. Obviously, the first

step is a spacing study to determine just where the station
can move. A standard application for a construction permit
will be needed, which has its own attendant problems. FAA
approval for the new site will be needed, which may
necessitate an airspace study to determine the site feasibil-
ity and/or limits. Then comes the problem of zoning,
which is causing more and more difficulties. It used to be
that the active term was NIMBY, which means "not in my
back yard." In some parts of the country, the term has
changed to BANANA, which means "build absolutely
nothing anywhere near anything."

When all the permits are in -hand, or their arrival is
anticipated, the next problem is actually getting the tower
built. The need for a large number of new towers is making
it difficult to get materials and crews. While many compa-
nies can handle small towers, only a limited number is
capable of erecting tall structures. Those crews are fairly
well -booked these days, which means that a new tall tower
needs to be planned well in advance. Six to nine months
is the minimal lead-time for such structures. Realistically,
plan on a minimum of 18 months, including searching for
a new site, waiting for the FCC to act, obtaining zoning and
completing construction. Building a tower is neither
simple nor quick, and stations should start the process as
soon as possible. As more TV stations convert to DTV,
antenna sites will become ever more scarce.

Don Markley is president of D.L. Markley and Associates, Peoria, IL.

RadioSoft
Announces the release of
the NEW Version 2.0 of
ComStudy for Windows

You asked for lots of expanded features:
256 Colors for Contours and Coverage

 TIA Frequency Coordination Compliance
 Simple Runtime Overlay Management

Transmitter Database Import/Export
Individual Station Editing in Systems
Individual System Matrix Recalculation
Area Reliability Analysis and Mapping
True 32 bit Operation (Win 95, 98, NT)
Increased Accuracy (Land Uses added)
More Interference Algorithms

And RadioSoft Delivers!
ComStudy 2.0 is available as a 15 day
evaluation: call 888.RADI095 (USA)
or 904.426.2521 or check our website:
www. RADIO S oFT.com for details.

Aggressively Priced!
Special pricing for all current users of

propagation software and overlays!
RADIOSOFT IS A CUSTOMER FRIENDLY COMPANY
I 00 W. KNAPP AVENUE EDOEMATEN FL 32I 32
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. airwave Digital. Three program busses. Two mix -minuses. One remarkable board.
.11,010. Now there's a string of binary code anyone can understand. No if you're budgeting

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

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

Best of all, Airwave Digital comes with tharno-need-to-rationalize-to-anyone" PlibE
quality. Want to know more? Call 760-438-3911, visit www.pre.com or email sales@pre.com.

0
PACIFIC RESEARCH 8 ENGINEERING
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Engineering

An FCC rulebook review
By John Battison, P.E., technical editor, RF

Avisit from the FCC inspector need not be frighten-
ing, provided you have read and followed your
copy of the FCC Rules. Every station is required to

have a copy of the relevant section(s) of the rules that apply
to that station's operation. For radio stations, the basic
relevant section is 73, as well as any others that apply.

I have visited many stations that don't have a current
copy - or for that matter any copy - of the Rules. The
FCC's attitude is that ignorance is no excuse. Thus it is in
the licensee's best interest to have a copy. The Rules don't
change all that often, but it is easy to get caught
on a changed rule.

What to look for
One common oversight is Rule 73.49. Many

stations operate without proper fences. Now
that there's so much emphasis on the dubious
danger non -ionizing radiation poses, fines can
be higher.

The station license and all associated auxiliary
licenses must be available. It's essential that
operation be in strict accordance with these
licenses. Many stations have been caught oper-

The Rules don't change
all that often, but it is

easy to get caught on a
changed rule.

acing with day power
at night, with exces-
sive power, or with a
directional antenna out
of tolerance.

Since the FCC no longer requires licensed
operating personnel, a missing or out-of-date
operator license is no longer an issue. However,
the station's operating parameters must still be
posted. Check yours to be sure they are current.

Rule 73.54 details the required measurements.
This rule also requires that a detailed antenna
system diagram be available with the impedance
data. This diagnosis is not often needed, but it
should be present for the inspector. A new
station engineer also needs this material to more
easily troubleshoot a directional array.

For a non -DA station with a series -fed radiator.
the antenna impedance must be measured at the
base of the radiator under normal operating
conditions. This means any STL antennas and
other hardware must be in place. This measure-
ment is usually taken when the station is origi-
nally constructed and as needed when changes
are made above the base insulator, like the 11111.0-

addition or removal of antennas or lighting equipment.
This information is vital when checking the operating

power. Unless the base resistance is accurately known,
the required antenna current can't be calculated and the
inspector can't check for proper operation. If your station
does not have an up-to-date impedance curve, you must
perform one yourself and get it into the station's files. If
the curve shows a change of more than 2 percent from
the old values, you must also file an information copy of
Form 302 showing the revised antenna data.

an ills or 430 s for
§73.1225 Station inspections by FCC.

(a) The licensee of a broadcast station shall make the station available
for inspection by representatives of the FCC during the station's
business hours, or at any time it is in operation.

(b) In the course of an inspection or investigation, an FCC represen-
tative may require special equipment tests, program tests or
operation with nighttime or presunrise facilities during daytime
hours pursuant to §0.314, Part 0 of the FCC Rules.

(c) The following records shall be made available by all broadcast
stations upon request by representatives of the FCC.

(1) Equipment performance measurements required by
§§73.1590 and 73.1690

(2) The written designations for chief operators and, when
applicable, the contracts for chief operators engaged on
a contract basis.

(3) Application for modification of the transmission system
made pursuant to §73.1690(c).

(4) Informal state -nents or drawings depicting any transmit-
ter modification made pursuant to §73.1690(e).

(5) Station logs aid special technical records.

(d) Commercial and ioncommercial AM stations must make the
following informat on also available upon request by representa-
tives of the FCC.

(1) Copy of the most recent antenna or common -point
impedance measurements.

(2) Copy of the most recent field strength measurements
made to estaLlish performance of directional antennas
required by §73.151.

(3) Copy of the partial directional antenna proofs of perfor-
mance made in accordance with §73.154 and made
pursuant to the following requirements:

(i) §73.68, Sampling systems for antenna monitors.

(ii) §73.69, Antenna monitors.

(iii) §73.61, AM directional antenna field strength
measurements.
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DBMAX 5 -band Digital Broadcast Maximizer
Tomorrow's broadcast will be digital. With the introduction of DBMAX you
can improve your transmission. Switch to digital now and you will be ready
for high resolution and high bandwidth, with data compression codes
delivering optimum performance. Use one of 50 presets or the Wizard
fJnction to achieve great results quickly. If you wish to male additional
adjustments you have access to more than 150 parameters.

The high speed DSP
- and TC DARC3TM co -processor of the DBMAX provides you with a
variety of additional digital audio tools developed for the strict requirements
of CD Mastering and Film Production. You can use several tools
simultaneously, for example Lo+Hi Pass Filter, Delay, AGC, EQ,
Stereo Enhancer, 5 band Expander/ Compressor/ Limiter and a wide -band
Limiter.

Connectivity
AES/EBU and Analog I/Os provide easy interfacing in any environment.
Processor settings may be altered via RS422/485 or GPIs. Try the DBMAX
and experience the world's most extensive dynamics shaping tool for
transmission applications. Now you can keep aliasing distortion low and
audio bandwidth high.

Main Features:
5 -band processing for maxim_ m control over your signal
Sample accurate, distortion cancelled limiting
Processing at 48 kHz sampling bandwidth for 24 kHz audio
Resolution: Processing of all tt- e 24 bits of an AES/EBU signal
24 bit resolution AD/DA convelers with analog pre -scaling

PAWS

API
APS

I ids
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.24de

Comp Latta 1:1.5

Comp Throlltokl .SAES

AGC Torpor LL* I AMOS
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AGC Lo Ratio .1 I
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INPUT LEVEL

Example of Adjustable Parameters

t.c._electronk
TC ELECTRONIC INC., 790-H HAMPSHIRE ROAD, WESTLAKE VILLAGE, CA 91361, USA PHONE:
TC ELECTRONIC A/S, SINDALSVEJ 34, DK-8240 RISSKOV, DENMARK PHONE: + 45

(805) 373 1828 FAX: (805) 379 2648
8621 7599 FAX:+ 45 8621 7598

FOR LITERATURE CALL TOLL -FREE: 800 288 5838 E-MAIL: INFOUS@TCELECTRONIC.COM WWW.TCELECTRONIC.COM
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The one partner who lets you lead.



Converting? Consolidating? Confused? You need a partner who knows all the intricate next level solutions
steps necessary to take you to your next level without stepping on any toes. You need

a partner who can take your lead and support you with 77 years of broadcast

leadership. You need Harris Broadcast Systems. From studios to mobile systems, from

transmitters to antennas, from components to networks, Harris is your single -source

provider for TV, radio, and systems integration. So when you're ready to take those

WIRELESS

BROADCAST

COMMUNICATIONS
next steps, give us a call. We'll be more than happy to put you on our dance card. PRODUCTS

1-800-622-0022  www.harris.com/communications
TIRRICommunications
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KINTRONIC LABS INC. RF Engineering

FOR AM EXPANDED BAND or
IBOC / DAB SYSTEMS

FOR THE 21st CENTURY

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

KINTRONIC LABORATORIES INC.
P0. Box 845, Bristol, Tennessee 37621-0845

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

mc7..7,
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('oaxial 1)3 mimics'
NEW Line of
Liquid/Air

Terminations
are quickly becoming

the choice of
"Chief Engineers"

for testing, adjusting
and alignment of
R.F. Transmitters.

The NEW design
of the Coaxial

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

COAXIAL DYNAMICS
SPECIALISTS IN RF TEST EQUIPMENT & COMPONENTS

15210 Industrial Parkway. Cleveland. OH 44135
216-267-2233 800 -COAXIAL FAX: 216-267-3142
E -Mail: coaxial©apk.net
Web Site: http://www.coaxial.com
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Rule 73.51(aX1) permits use of an RF power meter,
instead of the base impedance and antenna current, to
determine power. This is a tool that was authorized in
1984, probably because it was used by a number of
international transmitter manufacturers. This device uses
RF current, voltage and phase angle to determine RF
power, and it does not rely on knowledge of base
operating resistance. Its use might serve as an excuse for
a missing operating impedance chart.

During any changes to the tower, like an STL installa-
tion, you must go to indirect power measurement until
the work is completed and new impedance data is
collected and filed with the FCC, as covered in Rule 73.45.
Also, you must calculate RF power with measured
unmodulated antenna current.
The best and easiest way to make your impedance run

is with a Delta or Potomac receiver/generator and an
operating inline bridge (OIB). The old days of a cold
measurement with a GR bridge and separate RF generator
and detector have long since passed. The OIB allows a
hot measurement to be made. This measurement can
sometimes show events that happen only after power is
applied. Of course, the power used during an impedance
curve run is only a watt or so, but an OIB inserted when
full power is applied sometimes shows an impedance
change that you didn't know was there.

We won't get into the hairy question of EAS, which still
appears to be in a state of flux and is not strictly
operational engineering. The Public File, though usually
dumped on the station engineer, is also non -engineering,
but be prepared to handle it.

If you have remote reading meters, be familiar with
section 73.57, "Remote Reading Antenna and Common
Point Meters." Also, be sure that you meet Rule 73.1215,
which lays down scale requirements for metering and is
often grouril,, for violations.

Look higher
Many engineers tend to think that only the lower-

numbered rules, those below 73.100, apply to engineers.
This isn't the case. Many rules in the often -ignored 'teen
section, such as 73.1590 and 73.1690, can catch the unwary
engineer. It is imperative that AM stations have records
showing compliance with the NRSC spectrum mask.

Probably the cheapest way to get all the Rules is to buy
a set of CFR 47 from the Government Printing Office. The
cost is around $90, but it changes from time to time. The
important thing is that you get every rule that affects
broadcasting without having to buy a large number of
separately priced sections. There are also Web sites that
provide the rules online, but you may prefer a compact,
bound copy.

E-mail John at batcom bright net.

For more information
circle (203) on Free Info Card
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Affordable Digital Consoles
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Logite-1 digital with a better difference!

3320 Bering Drive, Hous<X, 77057 e -nail info@logitekaudio.conn
Voi . Nortliperica 800.231.5870 Fax: 713.782.7597 Others 713.782.4592

Visit our home page at www.logitekaudio.com for more information
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Wave

EAS update
By Larry Wilkins, CPBE

EAS and, more specifically, its problems. The EAS
ystem isn't perfect, just as software programs aren't

perfect (just ask Bill Gates). Software companies Alpha-

and Beta -test products for months and sometimes years.
Even then, when released to consumers, bugs pop up.
Such is the case with the EAS. However, the system is
fixable: EAS shouldn't be dismissed because of a few bugs.

A continuing mission
The head football coach at a major university once

commented on why his team was having a dismal season:
"We have to see where we are, what we did to get to where
we are, where
we need to be,
and what we
need to do to
get to where
we need to be."
We all knew
what he was
talking about.
My goal as chairman, and the goal of the Committee, is to
see where we are with EAS and, more importantly, what
we need to do to get EAS where it needs to be.

EAS is superior to EBS. Its two major advancements
evidence this: the system's programmability and its ability
to operate unattended. Stations can program the system
to respond to any alert they wish and have it work
completely unattended. I am amazed at the number of
station managers and program directors who are not
aware of these two improvements.

Recently, the FCC abolished the use of the pink
envelope that contained the authenticator codes which
were originally part of the EBS. In December, the FCC
also issued a statement expressing its concern about
broadcast stations' low level of participation in EAS,
which became evident after the FCC polled more than
600 stations. The Commission has indicated that it will
start taking a closer look at EAS compliance during
inspections. Although not in the form of an official report,
this statement should prompt stations to make sure they
are in full compliance with the EAS rules.

This year, The SBE EAS Committee is undertaking the
task of polling all the state chairs on implementation in
their areas. This information will be compiled, and the
study will give the Committee a good idea of what points
to put their efforts toward. The SBE is also presently

Online
resources

FCC  ,.'ww.fcc.goviciblea,,
SBE www.sbe.org

NWS www.nws.noaa.go

awaiting word from the Commission on a couple of
petitions that cover the new National Weather Services
(NWS) codes. Currently, EAS operates with the Weather
Radio Strategic Area Messaging (WRSAME) codes NWS
provided a few years ago. Since then, new codes have
been added, which the EAS does not recognize.

Another of the committee's tasks will be to set up an e-
mail list server with all of the state chairmen as well as
government and industry leaders involved in EAS. This
server will allow an exchange of information to help EAS
become the system it was intended to be.

More on NWS
Many have pointed fingers at NWS, calling it the source

of many problems. Granted, they have had some. Ifyou
have the opportunity, visit your nearest Weather Service
office. Get to know the people there and see how they
operate. Don't go in with a chip on your shoulder about
the quality of their system. Rather, have the mindset that
we all need to work together to make the system work
for everybody. Interaction between NWS offices and
radio stations will help strengthen the role each plays in
making EAS successful.

The SBE EAS Committee is committed to helping all
parties work together as one, including NWS, FCC,
broadcasters, cable and EMA. Teamwork is the only way
to realize the full potential of EAS.

Larry Wilkins. CPBE. is assistant directorof engineering forCumulus
Broadcasting. Montgomery, AL, and chairman of the SBE EAS
Committee. Contact him at larry.wilkins@cumulusb.corn.

EAS manufacturers
Burk Technology

www.hurk.com

Gorman - Redlich
www.gorman-redlich.com

Hollyanne
Asimeas-hol I ya nrie.com

Multi Technical Services (MTS)
www.mts-comm.com

Sage Alerting Systems
www.broadcast.harris.com/customer-sent ice/sag( 

TFT
www.tftinc.com
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EASY PATCH
The Analog/Digital patch bays for

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

tico/Loac connections

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

The Easy Patch series of easy to use
patchbays eliminates signal degradation and
offers excellent crosstalk performance required
in today's broadcast facilities, mobile trucks.
recording studios and audio installations.

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

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

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

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

Spring loaueo term nal L.M.X.:KS Metal shielding
between ribbon cables
top and bottom

Flexible rack depth:
NPP-TTfTB-14 allows
you to go from 14" to
18" via built-in slider.

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

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

Neutrik... your one stop source for all your
audic connector neecs...today and tomorrow.

NPP-TTfTB at 71/2" death with
spring loaded terminal block connection

Li 7" IFE I iltc/t1
CONNECTING THE WORLD

195 Lehigh Avenue, Lakewood, NJ 08701-4527
Phone: 732-901-9488 Fax: 732-901-9608
E-Mail:neutrikusa0aol.corn Web Site:www.neutrikusa.com Circle (121) on Free Info Card



Update

FCC adopts online call -sign system
By Harry Martin

The FCC has adopted a new streamlined system whereby
broadcast licensees can reserve new and changed call signs
for their stations via the Internet. This online electronic call -
sign system will enable users to determine the availability
and licensing status of call signs; to request an initial, or
change an existing, call sign; and to more easily determine
the appropriate fee. The system will allow applicants to
effectively reserve a selected call sign as soon as the user has
submitted its call -sign request. In addition, the online
system includes all of the steps and instructions necessary
for reserving call signs, which will prevent users from filing
defective or incomplete call -sign requests.

A licensee or permittee requesting an initial or changed call
sign must provide its e-mail address. The Commission will
then return e-mail a unique validation code for the transac-
tion. This pi oLeilure will allow the tracing of inappropriate
call -sign requests and will discourage unauthorized entries
into the reservation system.
The Mass Media Bureau will announce by public notice

how and when the transition to the new call -sign system
will take place. The Bureau expects to implement the new
system following its relocation to the Portals Building in
early 1999.

Licensee fined $30,000
'life FCC has notified a tactic, station licensee that it must

pay fines for transferring control of its stations without
authorization and for failing to maintain a "meaningful
management and staff presence" at its studios. Although the
Bureau took this action in conjunction with a pending
assignment application, the FCC investigates such matters at
various times. All licensees should be aware of the rules
applicable to transfers of control and staffing requirements.

In the rase under investigation, the FCC initiated its
inquiry after the former station owner reported question-
able activities. In December 1997, the management com-
pany that was the licensee of the stations was operating in
bankruptcy. Upon reaching an agreement with a buyer,
which included a compensation arrangement, the man-
agement company's owner transferred 100 percent of his
stock in the licensee and all operational responsibility to
the buyer. Eight weeks after this first transaction, the buyer
initiated a second transaction and applied for assignment
of the licenses to a different, third party. The original owner
then filed an opposition to the assignment application and
informed the FCC of the initial, unreported transfer. The
original owner and the new owner have since filed an
application for approval of their initial transfer of control.

The FCC is still considering both of these applications.
The FCC reviewed the initial transaction between the

original and new owners. It fined the original owner
$16,000 for the unauthorized transfer of control. The FCC
noted that the former owner had ceded control over
finances, hiring and firing, and programming decisions.
Main studio staffing violations resulted in an additional
$14,000 in fines. In its disclosures, the owners advised the
FCC that the AM and FM studios were located approxi-
mately 30 miles from one another. They also admitted that
two full-time employees -a chief engineer and a business
manager - floated between the two studios and that there
was a receptionist at each studio. The FCC found that
neither of the full-time employees satisfied the require-
ment for a "meaningful presence" at either studio. Noting
that the meaningful presence standard requires manage-
ment personnel who use the main studio as a home base
to spend a substantial amount of time at that studio, the
FCC found that the float arrangement did not satisfy its
rules. The ie..eptionists located at each studio also failed
to meet the "meaningful management presence" standard.
The FCC fined the licensee $7,000 for each studio location.

"No tolerance" for unregistered towers
The FCC has announced that the owners of unregistered

towers will face monetary forfeitures or other agency
enforcement actions. A recent FCC audit found that 28
percent of antenna structures surveyed were not regis-
tered, even though the nationwide deadline for such
registrations was July 1, 1998.

All antenna structures more than 200 feet in height, and
those located near airports, must be registered. In most
cases, they also must display special painting and lighting
in the interest of air-traffic safety.

Currently, the FCC is identifying unregistered towers
and is initiating appropriate enforcement action.

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

Dateline
Stations in the following states must file their own-

ership reports by April 1, 1999: Delaware, Indiana,
Kentuckj, Pennsylvania, - Tennessee and Texas.
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netrgirelltrirnaWsactualities
and concerts are captured

daily for immediate or
later use. Get the most

from your efforts.

of everythin5 used on tt-e air originates
within the air studio. Defending on the
station's format, audio recorded in the

field may be the core of your op ration cr just a
small piece of it. Either way, wha: you capture in
the field can make the paintec audio picture
crystal clear or give it rose-colored glasses.

Getting an exclusive interview with a politician
or celebrity can really boost a sat on's -atings.
Since radio relies on one sense - audio - to

*

corn.ey its message, you want the best image you
can possibl). capture. The first element in any
reco-ding process is a microphone.

fact .-s will determine the right micro-
phone for the job. The most important elements
to consider me quality and durability. Naturally,
price will als-- play a role in this process, but most
likely it wont be the principal factor. In most
cases, the h ,,her the microphone's quality, the
more fragile and expensive it is. In most field

t.



applications, the sound envi-
ronment is substantially less
than a perfect recording stu-
dio. Wind and handling noise,
not to mention ambience, can
mask the finer nuances of some
microphones. At the same time,
these nuances may help es-
tablish a clearer aural image.

Microphones fall into sever-
al basic categories. The polar
pattern of a microphone dic-
tates how it will pick up sound.
Generally, mics are either om-
nidirectional or directional.
There are many different types
of directional mics.

Choosing the proper polar
pattern for your application is
crucial. For single-mic interviews
(where the mic is shared between the
host and guest), an omnidirectional
mic is a good choice, since it will be
difficult to ensure that both voices
will be directly on -axis at all times.
With multiple mic setups or in noisy
environments, a cardioid pattern is a
better choice. Also, keep in mind that
directional patterns are usually not
consistent through the audio range.
Directional mics tend to be more
directional at higher frequencies. Fig-
ure 1 shows common polar patterns.

Another item to consider is the skill
of the person using the mic. Hand-

ing an air personality a very
directional mic for handheld

use will most likely be
problematic. As the

talent moves and
talks, his voice

will fade in
and out.

Audin can he nathered tram iininiip Incatinnc

Mics
can be pas-
sive or active de-
vices. Dynamic mics
have no powered electron-
ics in them. The diaphragm
moves a coil, which creates an elec-
tric impulse. Powered mics, like con-
denser mics, require a power supply
for operation. An internal battery or
a phantom power source (supplied
through the mic cable by the input of
the device the mic is connected to)
can provide the power.

Special micing
A single mic on a single source is

not difficult to set up. However, when
more than one mic is used, special
considerations must be made to min-
imize unwanted effects.

Individual microphone placement is
important to keep sources isolated.
That's why you are using more than
one mic in the first place. If directional
mics are being used for multiple sourc-
es, use them to your advantage. Posi-
tion the null of the pattern toward
unwanted noise sources, such as a
crowd of people or another mic source.

A full explanation of the variety of
stereo recording techniques is be-
yond the scope of this article. For
radio, remember mono compatibility
Even though you are broadcasting in
stereo, the listener's receiver may not
be stereo. Also, with reduced signal
strength, many car radios will blend to
mono. Differences between audio
channels may combine to cancel out
portions of the audio.

Ruggedness and quality
The needs of a news reporter
and a concert recording engi-

neer will greatly differ. Typi-
cally, as the quality of a

microphone increases, so
does its price. There

are plenty of rugged,
high -quality micro-
phones that fall int,
a reasonable price
range.

Wonder
The miraculous IIPA 4060 Miniature Microphone tops

the bill in wireless systems for theatre and television.

Not only does the 4060 offer outstanding audio

performance uncer difficult conditions, it is also

extremely robus: in operation. Unique connection

adapters ensure compatibility with a wide variety of

VHF and UHF systems. A range of sensitivities

encompass the vast malonty of applications where

high quality au in), near invisibility and lightness is

required. Devetped from many years of professional

audio experience, the 4060 is lust one of the high

quality products from the renowned 4000 series

- available now from DPA Microphones.

Series 4000
Microphones from DPA

Hejrevang I I, 3450 Allerod, Denmark
T: +45 43142828 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
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Figure 1. Common theoretical microphone polar patterns. Direc-
tional mics tend to have better directionality at higher frequencies.

Developments in the pro music
industry have driven the cost and size
of portable mixing consoles down.
Small mixers with many inputs and
incredible audio specifications are

the standard today. Now, fitting an
eight -channel mixer into a portable
rack unit is easy.

Recording media
Storing your captured audio

gives you even more options.
There are a many different
types of media to chomp from.
Each of them has certain
strengths, and each applica-

tion may benefit from these
differences.
The analog cassette (com-

pact cassette) format has been
around for
quite some
time and is still
commonly
used. Its small
size and fair to
decent audio
quality make it

a practical choice today. The transport
mechanisms are also relatively simple
and easy to maintain. Media can be
purchased almost anywhere, which is
particularly useful for last-minute emer-

gencies. Its shortcoming is that it is

analog. Frequency response may be
limited and, if cheap tape is used, tape
hiss can render a recording useless.

The digital audiotape (DAT) standard
was intended to replace analog cas-
settes for consumer use. The format
has been eagerly accepted in profes-
sional audio applications. The media
itself is not quite as inexpensive as
cassette, but pretty dose. Portable DAT
machines are about the same size as
cassettes, but their transport is much
more complex. A portable DAT ma-
chine will cost more than a cassette, but
the improvement in audio quality may
easily justify this difference.

The mini -disc (MD) format has had
some minor success in consumer
circles. The advantages of MD are
similar to DAT, but with a few extras.
MDs can have labels attached to
individual cuts, as well as cue -point
tags, making it easier to find a specific
audio cut later. Some basic editing is
also standard on most machines. Over
time, magnetic tape media will shed
particles, requiring the tape -head to

Nagra Series C Professional Digital Recorder/Editors

Ultimate reliability
from field to studio,

ARES-C C -PP

FLASH RAM PC Card media - no
moving parts for maximum reliability and
minimum maintenance

Non-destructive, user friendly on-
board DIGITAL EDITOR with scrub
wheel

Mono & J -stereo modes with selectable
compression - MPEG II, G722, G711

ISDN Intaface with auto -answer file
transfer and live remote capability -
Industry -standard CODEC

MUMMA
NAGRA USA, Inc.
240 Great Circle Road, Ste. 326
Nashville, TN 37228
tel. (615) 726-5191 mail @nagra.com
fax (615) 726-5189 www.nagra.com
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If Sending Audio
is Your Business...

Giving You the Best
Way to do it is Ours!

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

CDQ7)jima
Stereo Codecs

MUSICAM MPEG
Layer II, Layer III
and G.722 coding

SMPTE Time
Code capable

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

...a...NE I.
Analog (POTS)
Codecs

The best
quality audio
over a single
telephone line

Perfect for sports,
breaking news, even music!

MEM

11

(AIM 1
OVOQ

° ZEnt:

: '111101111i'

.
1 4Nig

AW901/041-H-ker
Portable Codec/Mixer
 Your one -box remote broadcast solution

 Three -channel
mixer 4 4

frend.enn.
 Built-in CI Cl F2 1,1 El

ISDN "
F2 C2 ra

F2 F2 Ci

terminal
09 PI t,,7

Adapter

ffiINIff" Ai iff
RI

TEA AS Syof

T1/E1 Audio Multiplexing Transmission System
Digital master -
quality audio
with no
compression

 Transmit
12 audio
programs simultaneous y

Over 17,000 in use worldwide

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

Tel.: 732-739-5600
Fax: 732-739-1818

O.

www.musicamusa.com Circle (125) on Free Into Card



AMU) OUTSIDE THE STUIM
be cleaned. MD is .1

magneto -optical for
mat, so the transport
will not need cleaning
with the same type of
use. MD also offers al
most instant access to
any part of the disc for
very fast retrieval of
cuts. DAT records au
dio in a linear, uncom
pressed format (PCM).
MDs use a compression

Audio levels in the field are seldom perfect.
They can be carefully set at the beginning of the
session, but unforeseen changes can ruin a
recording. Levels lower than expected are usu-
ally not a problem. Levels that exceed the input
level setting will sound terrible, especially with
a digital recorder.

When using a stereo recorder for a mono feed,
take advantage of the second track. The micro-
phone is probably already split with a Y -adapter
to feed both inputs. By inserting a pad into one

A safety net
of the channels, you will allow for proper re-
cording of louder sounds. The pad can range
from 6 to 10dB. Some editing back at the station
can put it all hack together.

Another option is available for simple, two -
person, two-mic interviews. Each mic can feed
its own audio track. This method gives you a
clean audio track for each voice and helps if
there is any unwanted sound in the mic not
currently being used. It also makes it easier to
take out sound bites for other uses.

algorithm the same size as other portable record -
called ATRAC (adaptive transform
acoustic coding). Without the com-
pression, a mini -disc would hold only
a few minutes of stereo audio. For
most applications where audio from
the field is used for contribution
purposes, this will not be a problem.

Mast everyone is familiar with the PC
Card (PCMCIA) slots on laptop com-
puters. These multifunction slots can
be used to store data onto special RAM
cards as well. Within the last few
years, a few manufacturers have ap-
plied this technology to an audio
recorder. PCMCIA recorders are about

MURPHY
STUDIO FURNITURE
vVr)()(1 11'1111 (;()rm.r.--; 

ers and function just like them. Unlike
the MD and DAT cousins, there aren't
any standards on formats yet. Record-
ings can be done in linear modes using
wave (.wav and .bwf) files or com-
pressed MPEG algorithms. Data cards
are available in a variety of storage
sizes They are also considerably more
expensive than DATs or mini -discs.

One manufacturer offers a PCMCIA
recorder with dual card slots. This
allows seamless, continuous recording
over multiple cards. Long -form record-
ing projects will find this capability
very useful. There is also a model

available with a built-in audio code(
for transmitting the recorded audio
back to the station.

Recording outside the studio envi-
ronment can present some unusual
situations. Paying proper attention to
the initial setup will help you avoid
audio problems. Always try to solve
any acoustic problems acoustically
instead of waiting to "fix it in the mix"
at the studio. A little extra effort at the
beginning can prevent major head-
aches at the end.

FOR MORE INFORMATION
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So,

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

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

They paid for quality, and
they got it.

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

 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

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

Passive Ventilation  Built -In Wireways  Multiple Access Panels  Ease of Installation
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At Shure, we put the ' audio" into audio/video.

Contact your local 'Shure dealer for a catalog full of
microphones, circuitry products and problem sobers

for all your broadcast and production needs.

%INURE-
The Sound of Professionals... Worldwidc-

www.shure.com
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High -quality audio via

Live audio
from remote
sites is sounding
better all the time.

Transmission of high -quality
audio to and from temporary
origination sites has become

commonplace and inexpensive, thanks
to a variety of devices that implement
the perceptual audio coding or lo.ssy
data compression algorithms (data re-
duction is the term some prefer) de-
veloped in the last several years.

These systems have been devel-
oped for use with either the standard
analog dial -up phone system (POTS)
or the ISDN network. A few units can
be configured for use on both POTS
and ISDN.

Some of this hardware includes au-
dio mixing and monitoring features,
providing a single -box solution for
simple remotes. Recently, software -
only codecs have been introduced for
the PC, allowing the audio capture/
processing and POTS or ISDN com-
munications capabilities of a laptop to
be used for such remote applications.

The coding system should be ap-
propriate for the channel used and
compatible with the communications
equipment at each end of the path.
Naturally, the higher data rates ISDN
provides make it the first choice for
remote audio backhaul. But where
ISDN circuits are not available (or
time frames do not permit their instal -

By Skip Pizzi, executive editor

lation), POTS can still be used for
reasonable audio fidelity.

ISDN systems
ISDN coders typically offer one or

more of a handful of standard algo-
rithms. These include ISO/MPEG-1
Audio Layer 2, ISO/MPEG-1 Audio
Layer 3 or CCITT G.722. Proprietary
algorithms from manufacturers such as
Audio Processing Technology (apt -X

APT DRT128

Some codecs, like those
shown here, have compact
cases and are designed for
portable use.

the ISDN network. Other units re-
quire external interfaces to the ISDN
network (see "ISDN basics," p. 41).

Most ISDN codecs offer a range of
output data rates, allowing them to be
used on a variety of ISDN connections
from a single B channel (64kb/s) to six
B channels (384kb/s). As a reference,
consider that uncompressed CD -qual-
ity stereo requires approximately
1.4Mb/s (44.1kHz x 16 bits/sample x

two channels), yet these codecs

ISDN
Portables

Comrex Nexus

or apt -Q), Dolby Labs (AC -2 or
AC -3) and Comrex (Turbo G.722) are
also available.

Many of these units are self-con-
tained, in that the user can simply
attach audio sources and connect to

can provide excellent audio quality at
one-fourth this data rate or less.

In addition, some units provide the
capacity for adjusting the sampling
rate of the input A/D converter. When
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Rich, vibrant sound
Symetrix 628 voice processor

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

it were rich and vibrant like the colors of a

tropical bird straight from paradise. With

the Symetrix 628 Voice Processor, vocalists

and voice talent can achieve such brilliant,

resonant sound

Over a decade ago, Symetrix introduced

the voice processor that became a standard

to the audio incustry. 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 program-

mable presets, Symetrix has created one of

the most versatile yet reliable pieces of

processing equipment on the market today.

Voices are as different as the colors of the

feather. So each voice needs a unique

palette of functions to make it sound its

best. With its powerful processing,

programmable presets and digital output,

the Symetrix 628 is the complete palette.

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

next level solutions

WIRELESS

BROADCAST

COMMUNICATIONS
PRODUCTS

HMIS
Communications
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MusicamUSA CDOPrima series

Rackmount codecs have
a natural home in the stu-
dio, but they can also be
installed in road cases
for field use.

Telos Zephyr

ISDN
Rackmounts

APT BCF256

full audio bandwidth is not required
- as in the case of speech -only -a
low initial sampling rate can be used,
such as 16 or 24kHz. This will create
a signal that is bandlimited to approx-
imately 8 or 12kHz respectively, which

should be adequate for speech. A
monaural audio signal sampled at
16kHz will produce an initial data rate
of only 256kb/s. Now the lossy com-
pression algorithm need not work as
hard to reduce this signal's data rate to
64kb/s (a single B channel).

Take care to
minimize the
number of com-
pression cycles
applied to an

audio program. This will affect your
choice of codec and data rate, because
some codecs survive multiple gener-
ations better than others. And for any
codec, the less compression applied,
the better the signal will stand up to
further re -compression downstream.
For example, MPEG Audio Layer 3 at
64kb/s may sound fine for a voice
remote backhaul, but if the feed will
undergo subsequent compression gen-
erations because of satellite transmis-
sion, hard -disk storage, STL or the
like, then layer 2 at 128kb/s is a better
choice. (Layer 2 is designed to per-
form particularly well under multi -
generational applications.)

Note that the G.722 algorithm is a
special case. It is an older system
designed for 56kb/s channels and
does not employ sophisticated per-
ceptual coding. As a result, its fidelity
is not as good as the other codecs in

Cali the
Pioneers!

970.949.7774 800345VSAT
8 2 8

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
S1.595 per month! Look to us for:

t,( Sulellile Mild Networks

Satellite Internet Connectirity
61 Network Design & Licensing

Domestic & International Spacetime
 24 -Hour Technical Support

Installation & Training
Lease Financing

Fax 970,949.9620
E-mail: kell@nsn.net

NSN NETWORK
SERVICES
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C "Ti ilftkL' *Time Warranty

EDUCATIONAL CIRCULAR SERIES

Model Bay s Power Gain
MP -1 1 600W -3.3
MP -2 2 NOW 0

MP -3 3 8110W 1.4

MP -4 4 8110W 3.3
MP -2-4 4 2.000W 3.3
MP -3-5 5 3.000W 4.1

11P-3-6 6 3.000W 5.2

LOW POWER CIRCULAR SERIES

Price
$250
$680
$9811

$1,280
$1,820

$2.270
$2,740

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

11-6 6 6,000W 5.5 $3.700

fan
MEDIUM POWER CIRCULAR SERIES

Model Bays Power Gain Price
SGP-1 1 4,000W -3.3 $690
SGP-2 2 E,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

B also Ma
FM transmitte
TV transmitte
FM and TV Lin
TV antennas
Medium power

,m110CtOrS
Free Info

OMB America
3100 NW 72 Ave #112
Miami, Florida 33122
Phone: 305-477 0974
Fax: 305-4770611
Toll free: 888-0MB4USA



POTS&SDN
use today (7.5kHz audio
bandwidth, S/N 45dB).
Nevertheless, its simple
circuitry endows it with
significantly less process-
ing time than most other
codecs, which can be ad-
vantageous for real-time
monitoring of return -path
signals, off -air monitor-
ing or communications
channels.

On devices that allow
individual choice of co-
decs for each direc-
tion of the ISDN
path, G.722 may be
a good choice for
the return path to
the remote site,
since audio fidelity
is not a paramount
concern there, but
processing delay is
a concern. One ca-
veat, however: Bit
errors or sync loss encountered on an
ISDN path carrying a G.722 signal can

Telos ZephyrExpress

ISDN
Mixers & codecs

Musicam RoadRunner

reported that certain types
of audio may cause a G.722
signal to lose synchroniza-
tion. Most common in this
respect is a 1 kHz tone, be-
cause the algorithm was
designed to retain self -syn-

chronization with typ-
ical voice -type pro-
gram material. The low
statistical variation of
a sine -wave tone is
unexpected by the al-
gorithm, and it may
lose lock as a result.

AETA Scoop Reporter II

Portability with a plus. These codecs
have built-in mixing capabilities for
simpler setup on the road. The AETA
and Musicam units can be converted
for POTS use.

(4eate annoying noise oursts
or "chirps," which will be un-
desirable in the monitoring
feeds (typically talents' head-
phones) at the remote site.

Most other codecs tend to mute under
these conditions. It has also been

ISDN codecs from
different manufactur-
ers generally can be
interconnected across
the ISDN network as
long as they each sup-

port the same algorithms, initial sam-
pling rates and fmal data rates. Recent-
ly, software -only systems have been
introduced, which allow adequately
fast PCs to compress and transmit
MPEG-coded files via ISDN to other
computers as files or in real time to

One Dealer, One Focus, One Call

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

MAIN/MIDWEST OFFICE
Grand Rapids, Michigan

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

E-mail: supportaabg.com

NORTH CENTRAL OFFICE
Duluth. Minnesota

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

E-mail: cgrace0abg.com

CIAudio Broadcast Group Inc.
ABG

SOUTHEAST OFFICES
Mountain Horne. North Carolina

Voice: 800-369-7623
Fax 828-697-2691

E-mail: cindy edwardsCabg.com

www.abg.com

Lexington, South Carolina

Voice 800-951-7443
Fax: 803-951-3123

E-mail: tgeorgeaabg com

SOUTHWEST OFFICE
Palmdale, California

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

E-mail: tmezey@abg.com
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Create.
Communicate.

Innovate! s: \Ni
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NAB99 NAB99 is your one -stop shop for ideas, innovations and
solutions. If you've never been to the NAB in Las Vegas, ask anyone who

has and you'll learn just how much there is for Radio! Regardless of your

market size or your role in your s:ation, there's something for you.

Explore the convergence markets and uncover new opportunities.

Celebrate creativity. Spark innovation. Discover real business solutions.

And decide what technology, products and services to buy, and from

whorr - all in one place, all at one time.

This is the power and spirit of NAB99!

tart planning today!
ww.nab.or. conventions

Or call 1.800.342.2460

or 1.202.429.4194

the 111111o. -

,April 18-22, 199
Exhibits/Ap9
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POTS&SDN

POTS
Codecs

Marti Smarti

hardware codecs.
If you are using codecs by the

same manufacturer at both ends
of an ISDN path, you can take
advantage of some systems' ad-
dition of device -control inter-
faces, typically several contact
closures.

Watch for the emergence later
this year of a new algorithm, called
MPEG AAC (Advanced Audio Cod-
ing). This algorithm will provide sin-
gle -generation performance better
than Layer 3 at the same or lower data
rates (e.g., excellent mono voice at
64kb/s or very good stereo music at
128kb/s).

POTS codecs
A number of companies have pro-

duced devices that provide moder-
ate -fidelity (up to 15kHz mono), bidi-
rectional audio interconnection on
POTS lines. These systems combine
the latest PC modem technology with
a variety of telecom -industry and
proprietary algorithms to produce a

Musicam FieldFone II

Comrex Hotline

POTS codecs appeared
more recently than their
ISDN cousins, but their
functions are similar.
Most of them also have
some mixing capability
as well.

AETA Scoup Reporter II

Musicam RoadRunner

AETA Scoop Reporter

near -real-time signal that maintains
adequate robustness at POTS -modem
data rates (typically 14.4 to 28.8kb/s).

Unlike ISDN codecs, each POTS
codec is proprietary in design, allow-
ing only a mating device from its same
manufacturer to be used at the other
end of the path. Some of these units
also integrate mixing and monitoring
capability.

Between these two classes of devic-
es, radio broadcasters now have a
range of choices for backhaul of high -
quality audio from nearly any remote
site in a simple and cost-effective
manner.

eQEI
Pre -built Transmitter Sites

Solid -State Transmitters

Single -Tube Transmitters

Low Power Transmitters

RF Amplifiers

FM Exciters

Digital T1 STL Systems

Digital Spread Spectrum

Digital Stereo Generators

Modulation Monitors
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ISDN basics
By Fred Wylie

ISDN comes in two flavors: Basic Rate
Interface(ISDN-BRI), which provides two
user channels of 64kb/s capacity each,
and Primary Rate Interface (ISDN-PRI),
which offers 23 user channels. These
user channels are also called B channels
(for bearer channels), to distinguish them
from the other component of the ISDN
service, the D channel (for data channel),
which handles all call signalling and
routing data.

The telecom provider installs the ISDN
line just like an ordinary POTS line- by
entering the user's premises with a pair of
copper wires and terminating these in a
network termination box, called an NT1.

Telcos will provide ISDN users with a
line number and a Service Profile Identi-
fier(SPID) number. The SPID is a random
number that may or may not be related to
the line number or area code.

Inverse multiplexing
When the compressed audio bit rate is

higher than 64kb/s, more than one B
channel is required. To properly distrib-
ute the data across multiple B channels,
inverse multiplexing(IMUX) is employed.

Like POTS, when you dial a number on
the ISDN network, there is no control
over the route the call will take. If two

numbers are dialled to the same location
(as in the case of an IMUX call), the two B
channels will invariably take diverse routes
through the ISDN network. The end result
is that the signals on each channel will not
arrive at the destination at the same time.
The IMUX compensates for this differen-
tial line delay and allows two codecs to
interact as if there were a contiguous data
path of 128kb/s or more between them.

There are proprietary IMUXs available,
but most systems use the de facto standard
approach known as BONDING. More re-
cently, the CCITT/ITU has introduced the
1.52 algorithm for IMUXing. A significant
difference between the two approaches is
that 1.52 continually monitors the ISDN
connections in use on a given path and
dynamically adjusts the IMUX as line con-
ditions warrant. BONDING, on the other
hand, becomes inactive once the ISDN
channels have been initially connected
and has no means for automatically restor-
ing a failed chaniel or otherwise accom-
modating changes in the connection dur-
ing the progress of the call. Newer systems
will offer both BONDING and J.52.

Terminal adapter
The terminal adapter (TA) is the device

that shakes hands with the ISDN network.
It is the conceptual equivalent of the
POTS telephone instrument. The TA pro-
vides the ISDN dialing facility, and it can
include number storage, speed dial and

automatic redial features. The TA can
be a separate unit, but most current
broadcast audio ISDN devices include
it in a single chassis with the audio
codec (and, in some cases, with other
audio components as well).

Audio codec
Various data compression algorithms

can be used with ISDN service. As long
as the devices at each end of the ISDN
path are compatible in these respects
(i.e., algorithm and data -rate support),
high -quality audio transmission should
result. (See the main article for more
detail.)

Any audio signal that has gone through
the A/D/A conversion process will have
been delayed by around 500. Adding
a data compression algorithm to this
process adds a great deal more process-
ing time. Some algorithms introduce
tens or even hundreds of milliseconds
of signal -processing delay. Any two-
way audio system with a delay of more
than 10ms in any leg will produce delay
effects that could be intolerable to the
user. For this reason, a mix -minus back -
haul is recommended.

Though higher compression ratios im-
ply longer delay times, the differences
between algorithm types also play a role.

Fred Wylie isafechnicalconsultant at Audio
Processing Technology, Belfast, N. Ireland.

Modulation Monitors

Digital STL / TSL Systems

Low Power Transmitters
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Present And Future Needs

Transportable Pre -Built Transmitter Sites

0E1 Corporation
One Airport Drive, P.O.Box 805
Williamstown, NJ 08094
e-mail. geisales@ciel-broadcast.com

eQE

Solid -State and Single Tube
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Toll -free Sales (800) 334-9154
Fax (609) E 29-1751

Emergency Service (609) 728-2020
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Vertical
AM antennas

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

The mechanics of radiation
This is the second in a series of nine articles on basic broadcast antennas.

e owe Maxwell, Faraday
and Hertz a debt of grati-
tude. These men, as well

as Volta, Ampere and Ohm, all con-
tributed to the development of radio
broadcast-
ing. When
they lived,
these men
were some-
times ridi-
culed by
their peers.

Faraday
was concerned with the magnetic
field around a wire, the rate of change
of a current di/dt, or a
make and break, which
induced a current in
another wire. Radio en- E

.cgineers are concerned 0 400
with two fields: the ra-
diation field and the 'CIJU

induction field. The in- C

duction field contains ..f2

only reactive energy,
R
U

I

which quickly dissi- I.
t'.1.J

pates. The induction
field is inversely pro- '6

portional to the square CIJ

c,) 40
of the distance. C

4+

30
On the other hand,

ct)the radiation field con- .- 20
tains the real power. It 1)

CLis inversely propor-
tional to the distance 10

from the antenna. At
half a wavelength dis-
tance, the induction

and radiation fields are equal. Closer
than this, the induction field rules.
Farther than this, the radiation field
rules. The radiation field is our radio
signal. Radiation resistance strongly

affects this field.Faraday was the butt of a nineteenth-
century poem, to wit:

"Around the magnet Faraday
Was sure that Volta's lightnings play.
But how to draw them from the wire?
Take a lesson from the heart
'Tis when we meet, 'tis when we part
Breaks forth the electric fire!"
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The basics
Vertical antennas

work best for AM
broadcasting. Vertical
polarization provides
the best ground -wave
propagation and is the

easiest type of antenna to design. For
a long time, WOR, New York (with its

r eac

resist

tance

ance

-t-

transmitter in New Jersey), used a
TEE antenna with a center feed to a
flat top suspended between two tow-
ers. But it has been replaced by a
vertical. The only horizontal antenna
that I know of in service is at a college
in Pennsylvania, where a circa 1923
style is used. This antenna consists of
five wires about 150 feet long, spaced
in a circular tube pattern with a
diameter of about six inches. The
center point is where the five wires
come together, and that is also the
feed point. The power is 100W, and
it seems to work well.

Today, the engineer's preferred an-
tenna height is 90
degrees. This value
simplifies calcula-
tions, offers a reason-
able working base
impedance and pro-
vides good efficien-
cy. However, below
120 degrees, the ac-
tual efficiency is less
than the theoretical
efficiency. Figure 1

shows typical resis-
tance and impedance
curves for various
antenna heights. The
curve provides a start-
ing point for antenna

60 72 84 96 108 120 132 144 156 168 180

Antenna height (degrees)
Figure 1. Base resistance and reactance for various antenna heights.

calculations. It is un-
usual for an antenna
to have exactly the
same values as its
theoretical model.
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LOW COST TOP QUALITY
FM TRANSMITTERS AND

POWER AMPLIFIERS

TRANSMITTERS/EXCITERS

)IN STOCK READY
TO SHIP

TRANSMITTERS/POWER AMPLIFIERS

150W
300W
500W
1000W
1.5kW
2.0kW
2.5Kw
3.0kW

IN STOCK READY
TO SHIP

CALL (TOLL FREE)
1-888-411-5174

1111T113K
1814 SCHOOLDALE DRIVE, SAN JOSE CA 95124: 408-448-3342 FAX 408-448-5951
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ANTENNAS
The "Soundcard Solution"

Matchbox II converts unbalanced computer soundcards
to professional audio!
Eliminate the hum. buzz, noise. and distortion caused by
mismatched levels and impedances. Matchbox II's direct -coupled

circuitry will make your digital editor sound its best! It's also idea
for use with DAT, CD recorders, and tape decks. Over 30.000
units in use worldwide.

HENRY ENGINEERING
503 Key Vista Cr...
Sierra Madre. CA 91024 USA
TEL (626) 355.3656 FAX (626) 3550077
FAX -on -Demand Doc 4120 1626) 355-4217

http://www.henryeng.com
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ENGINEERING

\\In Build Solutions.
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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.

888-BSIUSAI
Try Before You Buy.

DOVII33d be Adz Software',

www.bsiusa.com

FREE
IMMO

'i999
BSI
Broadcast Software international

Rased on the electrical height, Figure 1 makes it easy to
approximate the anticipated antenna impedance.

Engineers make certain assumptions when considering
antennas. These theoretical assumptions include sinuso-
idal current distribution from a thin radiator over a
perfectly conducting ground. Engineers also ignore the
effects of velocity along the radiator. In practice, the
shape of the radiator slightly modifies these parameters.
The base operating resistance for a single tower is

always positive. However, it is not uncommon for a tower
in a multitower array to have a negative resistance and
actually put power back into the system. Tower imped-
ance changes as we move along the tower. The radio
engineer is generally most interested in the base resis-
tance, which is another reason we like to use 90 -degree
towers. Last month, we showed the equation for the
tower characteristic impedance (see January 1999, "An-
tennas," p. 48). However, two apparently identical towers
usually will not have exactly the same impedance. In a 90-

degree tower, the base feed point is approximately at its
current loop. This is important because we use this
current in radiated power calculations.

In a series -fed 90 -degree tower, the current loop is
actually a little less than 90 degrees down from the top
because the velocity of propagation decreases as tower
cross section increases. In the case of a 90 -degree straight -
sided tower with uniform cross section, the current loop
is about 6 degrees up from the base insulator.

In a 90 -degree tower, the current is a minimum at the top
and maximum at the base. Conversely, the voltage is a
maximum at the top and minimum at the base. With a
half -wave tower, current will be a minimum at the top and
base, and voltage will be a maximum at both points.
Therefore, steps should be taken to protect personnel
from RF voltages that can potentially be quite high.

Antenna height
The vertical field factor of a nondirectional antenna is

important in attempting to control the vertical radiation at
all angles above the horizontal. Known as 0 (theta), the
vertical field factor is simply a comparison between the
inverse field strengths above the horizontal on all eleva-
tions and the horizontal inverse field. In the case of non-

DAs, this factor is important mainly when designing
nighttime antenna systems to control skywave signals
and avoid interference. Figure 2 shows the FCC vertical
radiation patterns for vertical antennas.

The most efficient radiator is a 225 degree, or Wt. By
selecting a suitable antenna height, it is often possible to
arrive at a height that will produce the desired skywave
signal reduction at a given location. For a 5/8X antenna, it
is also necessary to consider the pip at 60 degrees. The pip
increases as the height increases until, at full wavelength
(360 degrees), there is effectively zero radiation
horizontally.

Figure 2 depicts this phenomenon. Note how the
horizontal (ground -wave) radiation increases as the tow-
er height increases. As the tower shortens, the high -angle
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radiation increases and reduces the
horizontal component.

There is no point in building an
antenna higher than 225 degrees.
Above this height, unless special de-
signs are used, the radiation efficiency
decreases and the antenna becomes
difficult to match and drive. Some-
times an existing FM or TV tall tower
is used as an AM radiator, but unless it
was built with that purpose in mind, it
is very difficult to use. If the tall tower
was planned for combination AM/
FM/TV use, it can be sectionalized and
made into a Franklin antenna or a
variation thereof.

A variation
A complete Franklin antenna design

explanation is beyond the scope of
this article. Basically, a Franldin anten-
na consists of insulated sections with
matching circuits between sections
that produce an in -phase drive, which
develops low skywave radiation with
excellent ground -wave propagation. I
don't know how many are still in use
in the U.S. today - probably not
many. If you do have to work with
one, you should inherit a proof of
performance that will provide full
details of its tuning and measure-
ments. If you don't find one at the
station, you can obtain one from the
usual FCC publications. The FCC re-
quires a full engineering explanation
of its design and a proof after it is built.
The Franklin is really a vertical direc-
tional antenna, and often some form
of antenna monitor is required. Some
of the older high -power and clear -
channel stations used the Franldin to
obtain better ground -wave coverage
and beat the fading wall.

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

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

FOR MORE INFORMATION
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7 DIAL -UP DEVICES CAN SHARE ONE CENTRAL -OFFICE LINE
Inovonics' PBX is a cost -saving alter-
native to the multiple telephone lines
otherwise needed for modems.
alarms and other dial -up apparatus
installed at remote equipment sites.
The PBX allows as many as seven
devices to share a single central -office
line, for outgoing calls and with selec-
tive incoming access as well.

The PBX finds immediate ap-
plication with the expanding use of
unattended remote equipment:
 Brcadcast Transmitters/Translators
 Cellular/2-Way Radio Facilities
 Microwave Relays
 Geophysical Monitors
 Pumping Stations
 Security Systems

PBX
$420

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

www.inovon.com
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By Barry Thomas, CSRE

Before building a showcase facility, make
sure you have the technical tools to do the job right.

So you're going to build a
new studio or even a new
facility that will house the

multitude of stations your company
owns plus its various sales divisions
du jour. You've already chosen a
location or had one chosen for you.
You have at least a rough idea of
where and how large your studios will
be, where the offices will sit and how
many offices there will be. Now you
actually have to begin putting those
grand ideas you have into practice.
You are about to start one of the most
enjoyable parts of your project: the
creative process.

In the process of physical design,
you will have determined some criti-
cal information: the number of studios
or workstations to build and the num-
ber of bodies that will fill them; the
kind of studios they will be (e.g., talk/
music, automated/live), which will be
determined by the objectives of the
station; and the overall budget you
will have to work with. If you don't
have at least a rough idea of the
answers to these questions, do not
pass go. These answers are the basis

of everything else. In the past, it was
popular tell engineers to decide what
they wanted and deal with the budget
later. This process appeals to manag-
ers because they can see what could
be if the budget and other constraints
did not apply. The problem with this
approach is you will waste time re -
crunching numbers. This also puts
you, as an engineering manager, in
the position of having to defend your
decisions from square one. More of-
ten than not, the engineer gets blamed
for such castle building when simply
following the manager's wishes. Get a
target budget number and work with-
in this framework rather than acting as
if you're going on a free shopping trip.

Design preparation
The most important tools to start

with are a legal pad, a pencil and an
open mind. Take notes on the current,
working operation. If the general con-
sensus is that the current place is a
mess, there are still features that make
it work. Determine the staff's favorite
studio qualities. You may want to
include these features in the design,

depending on the staffs flexibility.
Next, you'll need to spend some

time with the operations or program
director to determine the overall con-
cept of the studios. Though this per-
son may or may not have strong
opinions, make sure he understands
that he will make many decisions
about the studio design. You'll need
this department head to understand
and endorse the layout. While a stu-
dio facility may be your baby, you
must not forget that its purpose is to
serve as the platform for the program
director's operation.

Find the influential members of the
operations staff, and get their likes
and dislikes. Every air staff has one or
two leaders, including the morning
show anchor, who can articulate the
air staffs opinions. These people
should be free to give input without
concern for the budgets. It's your job
to translate this grand concept into a
practical idea. The staffs desires may
conflict. Use your judgment about
which ideas to include, but don't
discard anyone's input. You'll want to
be able to discuss alternatives later.
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Getting specific information from
non -engineers can be challenging.
Most creative people have short atten-
tion spans, which can be an obstacle
when trying to discuss operations and
design issues. Gather input over time,
not during a single meeting. Spend
time in the studios while they are in
use and business is being done. If you
stay long enough, you'll hear about
issues and ideas when
they are on people's
minds. Also, make your
own observations. Final-
ly, when someone de-
scribes a need or idea,
make sure you under-
stand what the person
really means. An an-
nouncer will not use tech -
speak to describe a situa-
tion or idea. To make
sure you're communicat-
ing effectively with non -
engineering staff, confirm
what they've said by re-
peating their recommen-
dations back to them.

Now, start your personal brainstorm-
ing. Generally, you'll already have an
idea of how the studio should work
and even the technology you'll use.
Don't worry too much about being
specific. Things will change. Like a
painter who starts with broad strokes
and fills in with greater detail, start by
laying out the overall design first, then
fill in the ancillary details.
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Figure 1. Lay out the racks before the equipment gees in to prevent
unwanted surprises.

The design process
Broadcasting has been brought, kick-

ing and screaming in some cases, into
the computer age. In spite of this
transition, much studio design and
documentation is still done manually.
Broadcast engineers aren't typically
trained in computer -aided drafting
(CAD) skills. Facility build -outs don't
occur often enough in our careers for

us to gain a great deal of
proficiency with the more
advanced CAD programs.
However, learning the lat-
est computerized design
processes will help save
you time and effort later
in the project and will
help you prepare for your
next design challenge.

There are many sophis-
ticated design tools avail-
able for studio design,
from shareware CAD pro-
grams to full -release ver-
sions of professional CAD
programs. For physical
design, use s()ftware that

S 1.112E7,101. RwacicaltRzoductl
Quality Products at Reasonable Prices

FM Transmitters FM Antennas
High Performance Solid State Exciter
Solid State IPA Amplifier
One Year Limited Warranty
Factory Service
On site check out by factory personal available
1,000 watt $5,990.00
2,500 watt $11.990.00
5,00 watt $18,990.00
10.000 watt $22,990.00
15.000 watt $29,990.00
20,000 watt $32,990,00

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

120 watt $2,800.00 2,000 watt $12,900.00
300 watt $3,500.00 3,000 watt $19,990.00
1,000 watt $7,990.00 5,000 watt $29,990.00

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

All Power Levels 500 watts
to 20,00C watts per bay

* RF Coaxial Patch Panels
*FM Combiners

FREQUENCY AGILE
FM TRANSLATOR

$2,500.00

Contact Jimmie Joynt 17194 Prestor Road, Suite 123-297  Dallas, Texas 75248
Ph: 972/473-2577  800/279-3326  Fax 972/473-2578  800/644-5958
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Facility Planning
is compatible with that your architects
use. AutoCad LT can be purchased at
a fairly reasonable price, and many of
the entry-level CAD programs can
read AutoCad files. Most engineers
come from a pencil and paper back-
ground, and it's easier to jot down a
drawing on a piece of paper than to
fight with a mouse and software. I
encourage you, though, to make the
transition to computer -based drawings
as soon as you can in your project.
Using computer -based drawings on

my last project enabled me to collabo-
rate via e-mail on drawings with the
architects and the furniture and sys-
tems designers. Since e-mail is ex-
tremely fast, in most cases we could
send changes and sketches in the
course of a phone call, which cut
weeks off the design process. Sending
faxes of hand -drawn sketches would
not have been nearly as effective.

The most important tool for the
broadcast studio designer is a spread-
sheet/database program. All of the

NO S
DELAY

Fed up with long audio coding delays?

Why compromise?
APT codecs provide proven audio quality without delay and lose nothing
through multiple coding.

Over both permanent and dial -up digital circuits, the BCF256 and
NXL384 represent the broadcaster's choice for Backhaul, STL, studio
networking and Outside Broadcast applications.
Talk to us about the benefits of utilising apt -X as your next audio
communications solution.

AUDIO PROCESSING
ECHNOLOG'

http://www.aptx.com

Believe your own ears!
Don't delay! Contact APT at:

HEADQUARTERS: TEL +4410)1232 371110
N. AMERICA: TEL +1 323 463 2963
JAPAN: TEL +81 3 3520 1020

budgeting and equipment orders will
be manipulated, inventories will be
tracked, and man-hours will be calcu-
lated with this software. I go one step
further -I use borders and shading in
Excel to draw electronic block dia-
grams, flow charts, console layouts
and rack -space plots. Granted, a real
CAD program or even a flow -chart
program like Visio may be designed
for this purpose, but I've found no
better way to make sure I've account-
ed for every rack space (see Figure 1).
It's quick and dirty but it works, and
almost everyone can read the result-
ing data file. Readability is generally
the theme of all documentation: Make
it easy for your successors to decipher.

Take your time
Most broadcast engineers think in

terms of immediate needs and are
not accustomed to the design pro-
cess. You must be prepared to spend
weeks in the design process. You'll
need to concentrate on design with-
out interruption. This may mean you
need to find someone to watch the
day-to-day operation for a while,
which can often be included in the
construction budget. It is impossible
to operate a station full time and
design a facility well.

The physical design, in which you
design the general look of the furni-
ture and room layouts, is usually the
first step in studio and facility design.
Layouts always depend on the per-
sonalities of the staff and of the
designer. Determining layout should
be a collaborative process with your
space planners, furniture builders or
system designers, and your staff.

Generally, engineers need to keep
one thing in mind when planning the
layout. We tend to put everything in
view and at the fingertips of the
operator. This is the way most of us
like things, but it isn't necessarily a
good idea for regular operators. For
example, the aircheck cassette ma-
chine or the EAS receiver may not
need to be directly in front of the
announcer. Generally, keep the work
area simple, uncluttered and populat-
ed only with the items he or she will
need on a regular and constant basis.

Wiring design will take the lion's
Circle (138) on Free Info Card
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Figure 2. A basic signal -flow diagram ensures that all the sources and
routing are accounted for.

share of your time. You should expect to decide where every
wire in the plant will go. The reason for this is that you will need
good written records to make the most of your wiring staffs
time. If they are constantly asking you for clarification or are
designing on the fly, they are not using their time effectively.
This process is not as daunting as you may think. Break things
down into parts. Start with block diagrams of each studio's
console. Basically, draw a long box with inputs on the left side
and outputs on the right (see Figure 2). The spec sheets of the
consoles will have the information. Draw everything out,
indicating every wire that goes outside the room and every
device that's connected inside the studio.
Most designers use a drawing computer pro-
gram to do this, but many approaches will
work as long as you can move things about
on the page and try wiring "what -ifs." Add
things like in -room DAs and switchers to the
drawing, and you'll end up with an audio
functional diagram of each studio. This func-
tional diagram can be more helpful than any
wiring chart you'll make because you can see
the way the whole room will work at a glance.

Do the same for the control paths in the
room. Use the console or mixer as your
central point in the studio, and branch out
from there. It doesn't matter if this is for a one -
studio remote booth or a multistation net-
work headend facility. You can use this
process to conceptualize the entire project.
You are, in essence, building the station in
your head.

The functional diagrams give you an accu-
rate count of every wire that needs to go in or
out of the studio. You may even want to draw
out the same sort of in/out drawing for your
master distribution area, which will intercon-
nect each studio. Using these drawings, you
can see how large your audio and control
trunk cables should be between studios. Take
the number of connections (count two for

You Handle the Caller,
We'll Handle the Audio!

INLINE PATCH Telephone Audio Interface
Simply connect Inline Patch between your telephone
and the wall jack. This new power tool wil give you
separate control over your voice and the caller's
voice. Not just anothe- hybrid, Inline Patch works
with (or without) your telephone for simple desktop
reporting.

List Price
$270.00

JK

Pnon 1Nme

F Phone

J*Waft Remote
Broadcast Gear

800-JK Audio (315)'86-2929 www.jkaudio.com
800-552-8346 =ax: ((15) 786-8502
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BROADCAST TECHNOLOGY
COMPANY

41111111111116
ULTRAIVIOCI

a

The UM -2000 is a self contained split band stereo
FM processor, with AGC and

an -ultra transparent- digital stereo generator.
Designed to give you concert quality,

at a price you will like.
Contact us for details and dealer information.

Just $1.895.00

affordable
audio
processing

BROADCAST TECHNOLOGY
COMPANY

PO Box 751  Lamar, CO 81052
(719) 336-3902

http://Ns » w.linat.com
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Falai! Planning

Figure 3. Accurate documentation will speed troubleshooting and allow a successor to better understand the facility.

stereo) and multiply this figure by
two to determine the number of wire
pairs. Plan for an extra 50 percent of
your expected cable footage; other-
wise, you will run out of cable. This
will give you a quick way to deter-

F1 Silicon Valley Call 800-986-9700

P 0 1/V E R Fax 408-986-1438

mine the cost benefits of the many
ways to route audio and control
(e.g., point-to-point wiring and dig-
ital or analog routing switchers).
You can easily apply this block -
diagram approach to new technolo-

AMPLIFIERS
The RF People

2 KW FM POWER AMPLIFIER
up to 2.4 KW for 10 W drive.

FM AMPLIFIERS FROM 150W TO 2 4KW, MODULES FROM 10W
Circle (132) on Free Info Card

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

Options
 Circular, horizontal,

or vertical polarization

 Beam tilt
 Null fill
 Customized

directional patterns

,ddiv,osam ant% oimanal ilass0
'r I.

Urte. 1111,
Oth AitAL 1\ :1OEMs OM. Waft
Onto

.1 Fr- VIP,

Our Priority is
)bur Satisfaction

4ntionnes sod Tremarrossson Line Systems

Systems With Reliability, Inc.
P.O.Boa 856, Ebensburg, PA 15931
1-814-472.5436 FAX 1-814-472.5552
E-mail awNthird-wave.com
www awr-rf .com

The FM10 Series

,IA

gies like digital audio routing systems
and consoles.

The next step in the design process
is transferring this functional plan to
actual lists of destinations for each
wire (see Figure 3). For this step, a
spreadsheet program is extremely
helpful. Since you know how big your
interconnecting trunks will be, start
with a columnar list of each trunk
cable, pair by pair. You should have a
column for the signal's origin and a
column for its next destination. Termi-
nation method isn't really important at
this stage, but you may have already
decided on the system. Your table
layout can be designed to comple-
ment the terminal blocks so it will be
easy to understand later. Then go
studio by studio and fill in your trunk
chart. Use your functional drawings,
and cross out each input or output
you enter. You can be meticulous and
note the cable -pair numbers on the
functional diagram, which can be help-
ful for future troubleshooting. Do the
same for the control paths. You will
continue to build on these processes
and, before you know it, you'll have
a full station -wiring design. The func-
tional diagram and wiring charts you
entered will become the task sheets
for your installation crew.
The initial creative process detailed

in this article is crucial when imple-
menting a studio or facility design.
The work you do in here will save
you time, man-hours and labor costs.
Make sure you are comfortable with
the tools you use and the process
you take and that your crew and
successors can understand your
methods.

Barry Thomas is technical director for KCMG.
Los Angeles.

Today's newest facilities are in
the Studio Spotlight at

www.beradio.com
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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

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.

5ervice/5upport
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-ths-box Solutions.

crown.oa L., St
800-294-8050 or 219-294-8050

Fax: 219-294-8222;

Email: broadcast©crownintl.com;

Web: www.crownbroadcast.com
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State-of-the-art products in the ield
of audio connector technolocy.

ENTER

I

www.neutrikusa.com
NEUTRIK USA, Inc.: The NEUTRIK USA, Inc. website
features direct links to various sites including Authorized
Distributors, Sales Representatives, NEUTRIK USA, Inc.
offices and our parent company's website for on-line access
to spec drawings through WHIP files. Viewing includes a
What's New section for new product introductions and a
Trade Show section so that you can come see our products
in person!

AIM, Us

taws
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Commass

Media Touch Homepage
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New Millenniirn,NOW
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www.omt.net
OMT Technologies: Media Touch by OMT Technologies provides
radio stations with state of the art digital audio systems for live
assist or full automation use. With over 14 years of broadcast
experience, MediaTouch has innovative software solutions
starting as low as $995. Surf to MediaTouch, see our exciting
new products, and find out how our clients sound better and save
money with our unsurpassed quality, reliability, and support.
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www.prophetsys.corn
Prophet Systems: Discover true digital audio with the Audio
Wizard CFS32 from Prophet Systems Innovations.
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www.contelec.com
Continental Electronics: Things to tirxi on the www.contelec.com
Web site are: District Sales Manager's contact data; Factory
Marketing & Sales personnel contact data; E -Slide - FREE
engineering software; Product Line Descriptions and Specifica-
tions; Links from Broadcast Supply Division to vendor Web sites.

datawcP1(1®
The r ; tobal I n feo-rn einem Source."

or

111111wriom

Free FCC Monitoring
(FLAG) Service

Dataworld is offering for a limited
time, a FREE 30 day trial of our
FLAG Service to customers who are
not currently subscribing to this
service.

www.dataworld.com
Dataworld: Datassord is an industry -leading information
services company founded in 1971. Twenty-eight years of
software development and data processing experience
allows Dataworld to set trends in information services and
solutions. Click on Dataworld's home page for exciting
information on our Flag Service, the production of DataXpert
and our new line of digital television services.

wsieseu a PRM arw

r 11H. MI, r. 11114.211
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lomma.
www.pre.com

Pacific Research & Engineering: Since 1969, Pacific Research
& Engineering has been the most respected manufacturer of
on -air and production consoles, studio cabinetry and periph-
eral equipment for the radio broadcasting industry. Installa-
tions cover more than 2,000 studios including seven of the top
ten radio stations in the U.S., as well as networks like ABC,
CBS and ESPN Radio, and showcase facilities including
Disney World and Universal Studios.
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Currents
News
EAS patent invoices delivered

At the end of January, radio stations across the nation
received an unusual invoice. QDI, the company that did
the billing, claims it holds the patent on certain elements
of the technology used in the EAS. Further, QDI believes
radio stations using EAS equipment should pay for licenses
to use the company's patented information. Stations can
opt to pay yearly ($240 the first year then $180 yearly for
the duration of the patent) or in one lump sum of $1,495.

Why is QDI collecting from stations, not EAS manufactur-
ers? According to QDI, the company's patent
"...encompassfes1 a system that contains emergency warn-
ing location and type codes that are interjected, transmit-
ted, and received using the AM/FM or TV broadcast station
channel. The hardware being sold by the EAS equipment
manufacturers is a subset of the patented system."

In a recent meeting, the National Weather Service and the
Department of Commerce developed an initial response to
QDI's patent claim. As of this printing, the contents of the
meeting have not been released, but a government request
for reexamination of the patent is likely.

If you have questions about how to proceed, contact the
NAB Legal and Regulatory Affairs Department at
www.nab.org/legal or call 202-429-5430.

EAS inspections
The FCC has announced that broadcasters must come

into 100 -percent compliance with EAS. To ensure that
stations are meeting the requirements, the FCC's field
offices are conducting inspections of AM, FM and TV
stations. These inspections began on February 1.
The decision to inspect stations follows a recent FCC

survey, which found that compliance levels fell below
expectations, particularly in the following areas: installing
and operating EAS equipment, monitoring the correct
station, maintaining EAS logs, making an EAS handbook
available and sending and receiving EAS tests.

Business/ People

Stations that do not meet the EAS requirements may be
subject to forfeitures.

USADR garners support of top radio groups
USA Digital Radio seems to have pulled ahead of its

competitors, Lucent Digital Radio and Digital Radio
Express, in the race to set the IBOC standard in the U.S.

The group of equity owners in USADR expanded
recently to encompass the top U.S. radio broadcasters.
The new shareholders include Chancellor Media, Chase
Capital Partners, Citadel Communications, Clear Channel
Communications, Cox Radio, Cumulus Media, Emmis
Communications, Entercom Communications, Hefteljacor
Communications, Radio One and Sinclair Broadcast Group.
Chase Capitol Partners, a major media investor, also has
an equity position in USADR.

These investors are banking on USADR's successful
development and marketing of IBOC DAB technology.
Perhaps the next hurdle for USADR is to outperform the
competition in field tests.

Renters gain right to install antennas
On November 20, the FCC gave renters the right to install

antennas and dishes on their properties. This decision,
according to the FCC, balances the interests of tenants and
landlords. The logic of this ruling is to ensure consumer
access to new broadcast technologies.

Under the amended rule, renters will be able to install
reception devices in areas under their exclusive control,
including the space outside of buildings, such as balconies,
balcony railings, patios and gardens. The rule also gives
tenants the right to install devices inside of their units.
However, the FCC did not extend this right to common
property and restricted -access property.
The FCC noted that a landlord could likely restrict

installation of a reception device if it would damage the
property beyond the usual wear and tear.

Business
Eugene and Colleen Johnson have announced the

completion of their buyout of Ward -Beck Systems Ltd.,
effective August 31, 1998.

Iteko USA recently announced the purchase of three
of the company's 1 kW L -band DAB transmitters by the
Canadian Broadcasting Corp. in Montreal.

CEMA president Gary Shapiro recently issued a state-
ment of support for the new Secure Digital Music
Initiative. For the full statement, visit CEMA's Web site at
www.cemacity.org.

Gentner announced that the National Weather Service's
NOAA Weather Radio Network has chosen its
facilities management systems.

People
10- John Grayson has been named sales

and marketing specialist at Telos Systems.

Cole Grace has joined Audio Broadcast
Group's sales staff.

remote

Grayson

John Falcone has been promoted to president and CEO
of Sennheiser.
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Shively Labs
Reach for Ratings!

Shively Antennas Deliver
Coverage!

 Superior Engineering
 Multistation Solutions
 Filters & Combiners
 Translators
 Reliable Pattern Studies
 Coax

FM & TV Antennas
and Related RF Equipment

because ... it pays to be heard!

P.O.Box 389, Bridgton, ME 04009 USA
Tel.: (207) 647-3327 FAX: (207) 647-8273

1-888-SHIVELY e-mail: sales@shively.com
Web: www.shively.com

- An Employee -Owned Company -

Circle (144) on Free Info Card

www.beradio.com

Coming in the
March issue of

Bliz4.40.0
NAB extra

Our NAB99 preview highlights products
to be shown and tips for those

attencing the convention.

NAB FASTtrack
A complete exhibitor listing, organized by

category, w:11 help you find your way
around the show floor.

Antenna series, part 3 and Remotei

Online:
Online survey: Respond to our survey

question at www.beradio.com

Studio spotlight: WKSU, Kent, OH

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

accuracy, all ESE Master Clocks can drive dicital or analog slave clocks, as
well as interface 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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Screw down the wire and
plug in the connector
No crimping or soldering

Cable e itry fro or top .
Installation pl SY 4 mic preamps standard ..

Assign then) anywhere you want

Conservatively rated power supply

All front panel parts plug in
for quick service

Extensive machine control capabilities ..
Remote starts even for machimas on meltiline inputs

Pacemaker 1432 (shown)

Also available with a. 8, arid to channels

Only from .

ICCIPILF.CMILA:TI41314
Plano, Texas 800) 327-6901
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triTiq tOOIS Designed by broadcast engineers for broadcasters. our audio and digital audio switchers otter excellent
sonic quality. removable I/O connections. contact closures and serial remote control capabilities
and flexible mounting accessories.

SS 12%4

Active crosspoint switching/routing with 12
stereo inputs and 4 stereo outputs.

10X1

Passive switching/routing with 10 stereo inputs
anc one stereo output or vice -versa.

SS 8.2
Act ye crosspoint switching with 8 stereo
inputs. 2 stereo plus 2 mono outputs.

8x1 DAS
Routes any one of eight AES/EBU digital
inputs to split outputs.

8X2D
Active crosspoint switcher with 8 stereo inputs.

2 stereo and 2 mono outputs

111111111111111

6X1G
Passive switching/routing with 6 stereo inputs
and one stereo output. or vice -versa.

3X2B
Active crosspoint switcher with 3 stereo inputs
and 2 stereo outputs

Check out our web site for

product information, list pricing

and a iist of distributors!

SS 3.1
Passive switching/routing wit9 3 stereo inputs
and one stereo output or vice -versa.

SS 2.1/BNC
Passive switching/routing with 2 composite
audio, video, or AES/EBU inputs to 2 com-
posite audio, video, or AES/EBU outputs, or
vice -versa.

SS 2.1/TERM
Passive switching/routing with two stereo
inputs to one stereo output or vice -versa.

Internet: www.broadcasttools.com E-mail. bti@broadcasttools.com Voice:360 . 428 . 6099
Fax:360 . 428 . 6719

BROADCAST
t O O /S  ie.
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Totally New! The Best just got Better!
"True Triple Overlap Crossfade, and Voice Track"

"AutoMax 3000 VT"
Auk*lex MI VT I, IITSGt Resideeed

Os.

Introductory
Price:

$995

Complete Walk -Away Automation for your station
at affordable prices The "Ultimate" Music On
Hard Drive Automation on your Windows 95/98

Computer. Does True Triple Overlap, Crossfade,
& Voice Track. HotKeys, Auto & Live Assist

Modes, much more. Recorder, Editor, & Log Utility
included at no additional charge

Broadcast Teckukal Services area,
WebSite: www.btsg.con

P4: 281-812-2381
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QUALITY ANTENNAS AT
AFFORDABLE PRICES

 Power Levels from 500W to 50 kW 
 Multi Station Antennas

 Circular or Vertical Polarization
 Directional Antennas

  PROPAGATION SYSTEMS, INC.'
719 Pensacola Road

Ebensburg, PA 15931 USA
814-472-5540 FAX 814-472-5676

E-mail: psiba@surfshop.net

Would you believe that you can visit a dozen
markets in an hour without leaving your desk?

Client Wakes

Remote Controlled Linen Line

TeleRadio
45'

If you h3ve the CircuitWerkes TeleRadio at your stations,
you can listen to every radio station in each of your markets.

Old-fashioned air -checks are okay, but they have some
real drawbacks. Among them are:
1. You have no control over what is recorded on an air -check. You

may be hearing only what someone else wants you to hear.
2. Your own air staffs usually know when they're being recorded

and react accordingly.
3. By the ime you get an air -check in the mail, it may be too late to

respond to the competition.

The TeleRadio beats those problems by letting you listen to both
your station and the competition in real-time. If you have a
TeleRadio. you simply dial it up from any phone. As soon as it
answers, the internal radio begins playing down the phone line to
you. You can control the radio by using the buttons on your phone.
It's just like being there!

The TeleRadio even has a DTMF selectable external audio
connection so it can be used as a standard telephone coupler too.
An optional call progress decoder is available for using the TeleRadio
on PBX analog lines and in areas that don't support CPC.

CircuitWerkes - 3716 SW 3" Place, Gainesville. FL 32607
(352) 335-6555 / fax 380-0230 - www.circuitwerkes.com
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TRANSCOM CORP.
Servng the Broadcast Industry Since 1978

)R INF( )RMATION & THE LATEST PRICES,
VISIT OUR WEBSITE-www.trcorp.com

SEND YOUR E-MAIL REQUESTS TO: transcom@trcorp.com

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

Andrew cable and Shively antennas.
100 W FM 1985 Harris FM 100K
100 W FM 1985 Harris FM 100K
2.5 KW FM 1974 Harris FM 2.5H3
2.5 KW FM 1984 Continental 814R1
3 KW FM 1985 CSI T3 -F
3 KW FM 1975 CSI FM300E
5 KW FM 1988 Harris FM SKI
5 KW FM 1983 Harris FM 5K
5 KW FM 1967 Collins 830E
5 KW FM 1967 Collins 830E
10 KW FM 1962 RCA BTF 10D
20 KW FM 1970 Harris FM20H3
25 KW FM 1981 Harris FM 25K
25 KW FM 1981 Harris FM 25K

I KW AM 1979 Harris MW IA
I KW AM 1978 Collins 820D1
5 KW AM 1980 CSI T -5-A
5 KW AM 1978 Collins 828E1
50 KW AM 1978 Continental 317C-1
50 KW AM 1982 Harris MW -50B
50 KW AM 1981 Harris MW -50B

P.O. Box 26744, Elkins Park, PA 19027
800-441-8454215-938-7304  FAX No.215-938-7361
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The finest in
Modular Studio Furniture

eximlimr

endless combinations ...
precision quality ..-
attractive design ...

starting at... $1098!

Advanced
Furniture
Systems

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

Email: afs@mail.omn.com Website: www.omn.com/afs
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THE ANTENNA IS DM
THE PRICE IS mime
WHAT MORE COULD

YOU ASK FOR?

Quick Delivery!
Easy Assembly!

Delivered Right To The Job Site!
Call Nene

*Satellite;
6.)0 North Marquette Rd

Praine du Chien, W 5382'
1-800-627-9443

Fax: 608-326-4233
Internet designhomes com/dhsat html corn
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 Fabrication

 Design
1

"77'  Engineering

eaalrio.

 Installation

 Service

 Maintenance
Swager is your

worldwide turnkey
tower company.

Phone
1-800-968-5601

or Fax
1-800-882-3414

.

Communications,SWAGERt Inc.

P.O. Box 656
3560 East Swager Drive

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

Fax I-800-882-3414  219-495-4205
E-mail: sales@swager.com
Internet: www.swager.com
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Buy simplicity,
reliability and service.

EAS
Price $1750.00

Equipment in -stock
for immediate delivery.

Phone 740-593-3150

Now available
with

optional DTMF
control

via a phone line.

GORMAN-REDLICH MFG. CO.
257 W. Union St. Athens, Ohio 45701

 5 two-way RS -232 inputs/outputs for computer, remote
signboard & character generator

 4 audio inputs on standard models (expandable to 6 audio
inputs). All audio inputs & outputs are transformer isolated
from encoder -decoder board

 Automatic interruption of program audio for unattended operation
 4 line 40 character LCD display with LED backlighting
 20 key keypad to program unit, set modulation level, set input levels

FAX 740-592-3898

,i.111,1 REDLICH MFG CO AWNS OM°

 Will handshake with automation equipment
 2 year warranty
 2 minutes of digital audio storage (expandable

to 4.5 minutes)

 25 pin parallel printer port for external printer
 52 terminals on the rear to interface with other
equipment by removable plugs

Web Site: www.gorman-reillich.com jinn: a iortilaii-redlich.com

°Also available: printers, weather radios, antennas for weather radios, crystal controlled synthesized
F 11 digitally tuned radios. remote signboards. cables for interconnection. Character generators.
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PROFESSIONAL SERVICES

JOHN H. BATTISON 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

Your Best Source for
FCC Rules!

Rules
covered:

1,11,
Pike & Fischer, Inc. 17, 25,
Available in loose-leaf print,
disk, and CD-ROM.

26, 27,
73, 74,

Call 800-255-8131. 79,101

EXEgesis Technologies
Total Technology Management
Prouline cost effect". solunons for netwerkeng ,our faciht, or group

Radio  TV  HDTV  Digital Satellite
IAN  WAN  ISDN  Frame RelayTIT3Microw,e

Kevin McNamara
President

Its,... 101 b65 1011
loll Free DM 181 4174
Fax 701 165 4400

exegesitquiudial wen

RUSS

BERGER

DESIGN

GROUP

INC

INDEPENDENT CONSULTANTS

SPECIALIZING IN:

RECORDING & BROADCAST FACILITY

DESIGN & PLANNING,

ARCHITECTURAL ACOUSTICS.

NOISE & VIBRATION CONTROL.

& TECHNICAL SYSTEMS DESIGN

C6

863085

SUITE 160

NLIAS

i1305

75001

972/%15222

061

972/9341M

D.L. MARKLEY
& Associates, Inc.

CONSULTING ENGINEERS
2104 West Moss Ave.
Peona.Illinois61604

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

Member AFCCE

Promote your company
and products!

Advertise in BE Radio's
Classifieds!

Call Brian Huber at
1-800-896-9939

HELP WANTED

=IN4Picture This:
Your 1999

Complete Equipment Dealer

*Experienced Professionals
*RF and Studio Packages

* Personal Service *
New Stations and Rebuilds

Your Project is Important to Us

Atlantic
Media Broadcast

*Toll Free* 888-744-6635
email - rick@cstone.net
?Vegas? Let's get together!

Call - Rick Johnson -_,4.

Dick Broadcasting of Knoxville, TN is
seeking a full time Assistant Chief En-
gineer. Previous CE or Assistant CE
preferred. SBE certification a plus. DBC
offers a competitive salary DOE and
qualifications and excellent benefits.
Please submit resume with references,
along with salary history to:

Tim Berry, Chief Engineer
DBC

P 0 Box 1 1 167, Knoxville, TN 37939

DBC is an EOE.

Classified advertisng
questions?

Call Brian Huber at
1-800-896-9939.

e-mail:
brian_huber@intertec.com

Assistant Engineer
SEAStar Communications, a division of Capstar, is hiring for its sta-
tions in Greensboro/High Point, NC. Duties include installation and
maintenance of transmitter, studio, and remote equipment; training
and supervision of remote technicians; coordination of remote broad-
cast planning, execution, and vehicle maintenance; maintenance of
station logs and participation in on -call duties. Broadcast engineer-
ing experience or equivalent technical/military training and knowl-
edge of PC's and Windows 3.1/95 required. Expertise in the mainte-
nance of AM and FM transmitter/antenna systems and other RF equip-
ment is preferred. Send resume to:

HR Manager, PO Box 5897, High Point, NC 27262
Fax (336) 887-0104

E-mail: staylor@capstarbroadcasting com EOE.

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.

'rad-
said-

Post a job opening and
promote your company!

Advertise in the
Help Wanted section of

BE Radio.

Call Brian Huber
at

1-800-896-9939
to reserve your

advertising space today!

62 BE Radio February 1999



Advertiser Index
Reader

Page Service
Numlx-r Number

Advanced Furniture Systems 61 151 .

Audio Broadcast Group 33 128

Audio Processing Tech. Ltd. 48 138

Autogram Corporation 93 145

Broadcast Software Intl 44 13)

Broadcast Technical Serv. 6) 146

Broadcast Techrimioyy 53 135

Broadcast Tools 93 143

Circuitwerkes 9) 147

Coaxial Dynamics, Inc. 22 109

Comrex Corp. 7 115

Comrex Corp 27 122

Crown Broadcast 55 141

Custom Business Sys. Inc. 66 102

Cutting Edge 5 105

D H Satellite 61 152

DPA Mics/TGI N.A. 29 123

Enco Systems Inc. 3 104

ESE 93 142

Gorman Redlich Mfg. Co, 61 153

Harris Corp. 18-21 108

Harris Corp. 35 113

Henry Engineenng 44 131

Inovonics 46 140

J K Audio 53 134

Kintronic Labs Inc. M 110

Logitek 23 111

Mediatouch 10 117

Advertiser
Bodine

Reader
Page Service

Number Number
Advertiser

Hotline

970-663-4123 Murphy Studio Furniture 32 124 800-307-1060

800-999-9281 Musicam 31 125 732-739-5600

323-463-2963 NAG RA USA 30 126 615-726-5191

800-327-6901 NAB Broadcasters 33 202-429-5350

888-BSI-USA1 Neumann 11 118 860-434-5220

281-812-2384 Neutnk USA 25 121 732-901-9488

719-336-3902 NSN Network Services 36 114 800-345-VSAT

360-428-6099 OMB Amenca 37 127 305-477-0974

352-335-6555 Pacific Research 15 106 760-438-3911

800 -COAXIAL Propagation Systems nc 83 148 814-472-5540

800-237-1776 Prophet Systems Inc 9 116 800-658-4403

800-237-1776 PT E K 41 137 408-448-3342

800-294-8050 OEICorporation 4041 136 800-334-9154

800-547-3930 Radio Soft 14 120 888-RADI095

216-241-r Shively Labs 58 144 207-647-3327

60E1-326-8406 Shure Brothers 33 112 800-255-HURE

519-745-1158 Silicon Valley Pwr Amplifier 54 132 ..... 408-986-9700

800-362-6797 Sine Systems 45 139 615-228-3500

310-322-2136 Supenor Broadcast Prod. 47 123 972-473-2577

740-593-3150 Swager Communications 61 15) 800-968-5601

803-622-0022 S.W R. Inc. 54 133 800-279-3326

800-622-0022 T C Electronic USA 17 107 805-373-1828

626-355-3656 Transcom Corp. eo 149 800-441-8454

800-733-0552 V -Soft Communications 2 101 800-743-3684

800-JKA-UDIO Wheatstone Corporaton 66 103 252-638-7000

423-878-3141 Windows to the Web 56

800-231-5870 360 Systems 13 119 816991-0360

204-786-3994

Sales Offices
NATIONAL & INTERNATIONAL

Steven Bell
9800 Metcalf Avenue
Overland Park, KS 66212-22_5
Tdepbone, (913) 967-1848
FAX. (913) 967-1900

Marl stet un bellainiurici corn

CLASSIFIED ADVERTISING
it11:111 holxr
iellph(Me. (8(X)) 896-9939

(913) 967-1732
FAX: (913) 967-1735
F -mail hrian_huberOintertec.com

WESTERN U.S.
Sue Horwitz
809 South Orange Drive
Los Angeles, CA 90036
Telephone (323) 933-9485
FAX: (32') 965-1059

audientOmediaone.net

LIST RENTAL SERVICES
Lori Christie
Telephonc (913) 967-1875
FAX: (91.") 967-1897

BFge4af,
EDITORIAL

"RE, Editor
.kc 1 linVe Editor

John It Brinson, P.E.. irtbnicu/ Editor. RE
Dana Outline, Associate Editor
Toni Cook. Senior Managing Editor
IWItorah Ui kwn, INmctories Manager

ART
nh, hotel Jf Sinust. Art Director

BUSINESS
Dennis Triola. Group Publisher
Kathy Lewis, Advertising Coordinator
Sandra Ferguson. Classified Advertising Coordinator
lkirlxint Kummer. Cirtulation Director
le.trin ',Ind far I., rrkrlrnn ilanaver

141-0294

TECHNICAL CONSULTANTS

Kr .55.,115.51.5 5 pur, 1,,Irnologi
Rum Berge,, Broadcast Acoustics
Donald L Markley, P . Transmission Far
Jerry Whitaker. CPBE, Contributing Editor
Yasmin International Correspondent
Stella Plumbriclge. I:Onyx-an C.Mrespondent

MEMBER ORGANIZATIONS

 Acousticai Society of Amenca
 Audio Engineering Society
 Society of Brixickast Engineers

1,11,311 HIISItless i'lc, VgPA.

Intertec Publishing Corporation

1 ,11

l...ritertainnient latission
stcohams.ii.111.1,3V Ihr of Marketing

titan/ (Mix toe

PRIMED:A Information Group

PRIMED:A Inc.
r, 'airman and CEO

skcomly, /'resident
Res arty C Owl!. Vice Chairman

BE RADIO, ISSN 1081-33571 is published monthly
Iv), (ix bun intlily in May/June and November/Decem-
ber) and [nailed tree to qualified recipients by PRIMEDIA
Intertec, 9800 Metcalf, Overland Park. KS 66212 2215.
Nun -qualified persons may subscribe at the following
rates: USA and Canada, one year, $30.00; all other
Lountries. one year, $35.00 (surface mail), $70.0.9 (air
main. Sing!, copy price. 310.00. Periodicals postage
paid at Shawnee Mission, KS, and additional mailing
,fliers. Canada Punt International Publications Mail

lastributioni Sales Agreement No. 0956244.
iSTNIASTER, Send address changes to BE Radio. P.O.

Box 12937. Overland Park, KS 66282-2937.
BE Radio is edited for corporate management, technical
managemert'engineering and operations and station
managernert as radio stations and recording sourito.
Qualified rxrsons also include consultants. contract
engineers and dealer/distributors of radio broadcast
equipment.

PHOTOCOPY RIGHTS
\ I;.1 ; I r1 'I .; items fur internal Or per-
sonal use. or die intunwl tar personal use of specific
(bents, is granted by PRIMEDIA Intents- provided that
the base fee of U.S. $2.25 per copy. plus U.S. $110.00 per
page is paid to Copyright Clearrnce (enter, 222 Rose-
wood Drive. Itanvers. MA 01923. The fee oak for users
of the Transactional Reporting Service is ISSN 1081-
3357/1998$2.25.00cX).
For those orwinizations that have been granted a phut,
copy license by CCC. a separate system of payment has
been arranged. Prior to photocopying items fin olusu-
tkinal classroom use. contact CCC at 54k1 -750 -64(X3.
(kganizations or individuals with large quantity photo-
copy or riprint requirements should contact 1enny
Eisele. 913,367-1966. Microfilm copies of BE Radio are
available by calling/writing UMI, 300 North 7,eeh Rd.
P.O. Box 1346, Ann Arbor, MI 48106-1346. Phone 313-
761-4700 ix 80)-521-0600.

CORRESPONDENCE
And Ads moing 910.S) Metcalf. Overland Park.

KS 66212-2215. Phone: 912-341-1300; Edit. Fax: 913-
967-1905. Advt. Fax: 913-967-1904.
0 1998 by PRIMEDIA Intertec.
All rights rt....served.

'11NTERTECPUBLISHING
A PRIMEDIA COMPANY

February 1999 BE Radio 63



Last Byte

Upward mobility
By Skip Pizzi, executive editor

For several years, we've heard about the crossover of
consumer usage between the television and the
computer. Another, similar migration is taking place

- one that may have an equally powerful impact on the
broadcast industry, particularly radio. It is a convergence
of the palmtop PC with the wireless tele-
phone, thus creating a portable digital appli-
ance with connectivity, processing power.
storage, visual display and audio output.

As with the convergence of the television
and the computer, the established hardware
communities approaching intersection are spinning this

development in different ways.
Wireless telephony considers it a
way to add storage and "smarts"
to the cellular phone, while the
palmtop community thinks of it
as adding wireless connectivity
to palmies. These spins are anal-
ogous to making the television
smarter or making the computer
more entertaining.

But this is not "blue sky." Hard-
ware and, more importantly,
content businesses intending to

market are quickly emerging. Consumer
this technology is reportedly growing fast,

and the low price points of these devices could allow
quick market penetration.

download compressed digital audio files to the player.
The user then selects from these programs for on -demand
playback. No back -channel transmission is required.
Instead, the user sets up a profile in the player to
automatically select from the list of available pro-

Hardware and, more importantlylk
content businesses intending to
serve this market are quickly
emerging.

serve this
interest in

Portable, on -demand audio
One incremental development is the extension of

Audible Inc.'s Internet-downloadable spoken -word files
to the palmtop platform (see The Last Byte, November/
December 1998). Now, Audible files are not only play-
able on Audible's own portable hardware player or the
user's host PC. They can also be downloaded from the
host PC to any of several palmtop computers via their
standard docks, then played on the palmtop using a
screen-based player interface. Unlike Audible's own
hardware player, no low -power FM transmitter is includ-
ed on palmtops, so the user must listen directly to the
palmtop's speaker or headphone output (although a
plug-in transmitter module is rumored to be coming soon
for some palmtops).

A different direction comes from Command Audio,
which used the recent CES to at last unveil its CA -1000
player. Wideband FM -station subcarriers will be used to

grams, providing a
pseudo -interactivi-
ty, like the "broad -
catching" Nicholas
Negroponte concep-
tualized years ago.

Like the Audible player, the CA -1000 includes a low -

powered FM transmitter, so the listener can place the
player adjacent to a radio, including a car radio, and tune
to an unoccupied frequency to listen through the radio's
reproduction system. Direct listening to the player via
headphones is also possible. Test broadcasts will begin
later this year, with a nationwide rollout expected in 2000.
Command Audio now has the considerable marketing
might of RCA/Thomson behind it for retail distribution of
its player - an important component in the success of
any such venture.

RCA also has its eyes on the online radio market. At CES,
the company displayed the pre -prototype concept of a
portable Internet radio called Picasso.

Mobile data
As Command Audio enters the tightening market for

wideband FM subcarriers, Seiko Communications has
announced that it will be leaving. The Seiko Message -
watch system and its HSDS datacasting format will be shut
down at the end of 1999, opening up a significant amount
of the subcarrier spectrum in a few important markets
(New York, Los Angeles, Seattle, Portland and Las Vegas).

Meanwhile, Cue Paging is adding a wideband FM
subcarrier datacasting system to its existing narrowband
57kHz paging service. The new system will use the DARC
format, developed in Japan by NHK. Cue has developed
interfaces for a variety of mobile platforms, allowing the
new data service to be displayed on the AutoPC and other
similar devices.

With the expansion of players in the mobile market
comes the need for interface standards in that space. To
fill this requirement, the Society of Automotive Engineers
(SAE) has developed the Intelligent Transportation Sys-
tems (ITS) Data Bus (IDB). It is an open -standard, serial
communications protocol for the interconnection of
many types of digital mobile electronics.
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Want to make
hundreds of dollars
more every day
from ads you've
already sold?

CBSI's

dynamic
scheduling approach
means you'll never have to
say no to an incoming order again. It's more
than a traffic system - it's a profit center.

cbsi
Custom Business Systems Inc

P.O. Box 67  Reedsport, Oregon 97467
Telephone 541 271-3681  Fax 541 271-5721
E-mail: info@cbsi.org  www.cbsi.org

800 547-3930
Circle (102) on Free Info Card

Everyone talks about making the most out of

every avail. Finally there's a business software

package that actually does it. CBSI software

schedules your spots so you get the most

out of your avails, without adding to your

workload or your spot load.

Simply run CBSI's exclusive new Revenue

-3Trixrztraik Maximization' feature before you
finalize your log. It automatically

pir points the schedule that

guarantees you top dollar.

You'l boost revenue

without raising a single

rate or adding a single

avail. And it only takes

about three minutes.

What could those three

minutes mean to your

station? In a recent research

sample of 15 stations, they

meant an average of $528 per

day in added revenue. That could

mean up to $100,000 a year, even if

you improve by that much only half the time.
For multi -station groups, that's potentially

millions of dollars in additional bottom line

profit. Without increasing airtime clutter.

Only CBSI does that.

To learn more, contact us today to request the

detailed white paper, When Being Sold Out is

Not Enough. We'll show you that you really

can get the most from every avail, with CBSI's

dynamic scheduling and Revenue

Maximization.
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