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From Audioaris...

This Is The Deal

Audioarts Engineering manufactures a complete
line of audio consoles for every size radio station and

market.

Like the brand new RD-12/20 series—the latest
in digital technology. Fully modular with three stereo
busses, analog and digital inputs and outputs and

hot-swappable modules.

Or the R-17: a modular design in a compact
mainframe with everything you demand in a broadcast
console: muting, tallies, machine control, rackmount

power supply—and more.

The R-5: |2 inputs with dual source channels,
exclusive Simple Phone™ telco interface, full function
tape remote and more—-all in an affordable package.

R-60: The #1 selling console in the U.S. Fully
modular for any combination of modules, superb audio
performance, LED illuminated switches, dual inputs on
each channel and a wealth of complete features
engineered by the Wheatstone design team.

From on-air to production, we have a console
to fit your needs with no compromise in quality

or performance.

And These Are The Deadlers

Broadcast Supply Worldwide
Tacoma, WA

Phone: 800-426-8434

Fax: 800-231-7055

Email: Info@bswusa.com
Broadcasters General Store
Ocala, FL

Phone: 352-622-7700

Fax: 352-629-7000

Email: bgs@atlantic.net
S.C.M.S.

Pineville, NC

Phone: 800-438-6040

Fax: 704-889-4540

Email: sales@scmsinc. com

Crouse-Kimzey:

Colorado Springs, CO

Phone: 800-257-6233

Fax: 719-392-8879

Email: ledwards@proaudio.com
Lynn, IN

Phone: 877-223-2221

Fax: 765-874-2540

Email: bpike@proaudio.com
Annapolis, MD

Phone: 800-955-6800

Fax: 410-754-9999

Email: kkaras@proaudio.com
Fort Worth, TX

Phone: 800-433-2105

Fax: 972-623-2800

Email: mbradford@proaudio.com

Tel: 252-638-7000 e Fax: 252-637-1285

E-mail: sales@wheatstone.com

RF Specialties:
Concord, CA

Phone: 888-737-7321
Fax: 925-687-9991
Email: newbro@ix.necom.com
Santa Barbara, CA
Phone: 800-346-6434
Fax: 805-682-5170
Email: rfsca@aol.com
Valparaiso, FL

Phone: 800-476-8943
Fax: 850-729-2744
Email: rfoffl@aol.com
Kearney, MO

Phone: 800-467-7373
Fax: 816-628-4508
Email: fmo@sky.net
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Southampton, PA

Phone: 888-260-9298

Fax: 215-322-4585

Email:
harrylarkin@compuserve.com
Pittsburgh, PA

Phone: 724-733-1994

Fax: 724-327-9336

Emall: fo@ub.net

Amarillo, TX

Phone: 888-839-7373

Fax: 806-373-8036

Email: rfstx@compuserve.com
Seattle, WA

Phone: 800-735-7051

Fax: 206-937-8544

Email: jerryhili@csi.com

AUDIOARTS ENGINEERING

A Division of Wheatstone Corporation



Digital audio delivery.
Available in S, M, L and multi-market sizes.

Whether you need a standalone digital storage system for a single, small radio station
or the ability to share audio and data among multiple stations in various markets, we've
got a solution that’ll fit like a glove. Take a good look at DAD_ 32 from ENCO Systems
It's powerful, flexible and modular, designed to support you no matter what your
application. DAD_ 32 works in live assist, automation, production and news Integrate
scheduling, billing, news and audio delivery. It's easy with the powerful ENCO DAD_ 32
And ask us how you can share your resources among any number of stations—efficiently,

effectively and easily. DAD__32 make a perfect fit. Try us on for size

800-622-0022 « www.harris.com
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30 NAB Wrap-up
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A comprehensive review
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The grandmasters of NAB2000
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I’s not only easier, it's required.

DEPARTMENTS
BE Radio Online

T

08 Viewpoint
by Chriss Scherer
Plenty of life left

i SARREOENES gy S e

12 Contract Engineering
by Kirk Harmack
More than hardware for troubleshooting
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Starting below

$200 / MONTH!

VAULTXPRESS® knocks your compezition out of the "radio ring” by
empowering you to sound like the heavyweights without havirg to
pay a heavyweight price!

VAULTXPRESS® m-mages all your redio studio needs in a single non-

VAULTXPRESS® gives you
AudioVAULT® power starting at
ONLY $200/MONTH with
features such as:

+ Designed specifically for
smaller radio operations.

+ Complete modular design
allows users to pick and
choose the applications they
want to purchase for their
unique environment.

* Works with off-the-shelf sound cards. VA’U LT ’ lelted T'me Offer!
+ Tight security feature to protect data from XPRESS Fax back this page to (21 7) 224-5629 or

malicious users.

* Office application compatible. call (888) 232-3268 TODAY!

+ Strong documentation and help files.
+ Play lists can be administered locally or remotely. VAULTXPRESS® Start‘ng Below $200/Month!
*+ Works with standard computer hardware.
+ Complete automation, satelllte or live-assist. Name:
+ On-screen voice-track editor. Phone number:

* Drag-and-drop program log building and editing.
+ Edit a program log while it's on-the-air.

+ Integrates with existing billing software.

* Program scheduling tools. Circle (1C5) on Free Info Card or online at www.beradio.com

: A J IVE
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Company/Station:

* Audio and text management tools.

* Live assist and station automation tools. - 1 Lead ers |00k to BE !

* Reliable audio archiving.
' (SORHOIG g o e g, Broadcast Electronics ¢ Quincy, lllinois » 888.232.3268

* Complete on-air copy management solution. "
* In-depth on-site training and off-site classroom instruction. - ¢+ wawkdzast.com ¢ www.AudioVAJLT.com




Youronline source

for currentradio broadcast news and more
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News updated daily, as it happens

Studio Spotlight

KCMG-FM, Los Angeles

Go behind the scenes at AMFM’s Mega
100, where the Jammin Oldies genre
was born

NAB Review

Extended coverage of the April con-
vention
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* Ozley Joins Dielectric Communications
* [LPEM] FCC Announces LPFM Filing
Instructions

* XM _Satellite Consumer Marketing Effort
Grows

* Hispanic Broadcasting_Begins
NYSE Trading
* WWW.com and Kerbango Join Forces

» New Webcaster Online

* OMG Selects Dalet Software Online
Media Group

* WebRadio.com Forms Partnership with
Medianet
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Plus: Weekly Technical Tips,
Streaming Stations, and more
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Try it. i

you'll'like'itt -

Engineer Tested,
GM Approved!

The Vector

delivers full fidelity, it

twc-way audio that can

please even the fussiest

program director. Networks

ard stations worldwide are using

this popular codec on a single dial-up
phone line for their remote broadcasts

VECTOR
REMOATES |
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Fry a Vector on your next remote. You've got to hear it
to believe it! Call us today to schedule a 10 day demo.

Comrex Corporation, 65 Nonset Path, Acton, MA 01720
Tel: (800) 237-1776 Fax: (978) 635-0401 Fax-on-demand: (978) 264-9973 REX
Email: infoecomrex.com www.comrex.com
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Viewpoint

Replacement radio

istening to audio over the Intermet continues to

grow in popularity. In many office buildings, over-

the-air reception is not possible. Internet streaming
allows listeners in this coveted ratings environment to
hear programs from their local stations and some not-so-
local sources. The exact number of streaming audio
originators — not just radio stations — is difficult to
estimate. Many estimates place the number of choices in
the low thousands or more.

Right now, there is a glut of new dot-com companies
due to the ongoing fascination with the Internet. Many of
these companies are built on invest-
ment capital and have no cash flow
at this time. Many are developing
sites that fit a tight niche. It is likely
that, in time, a large number of these
companies will disappear. New
streaming-audio originators are
emerging in the wake of this fascina-
tion. While Internet radio is putting
forth a good effort, it does not pro-
vide the mobility, localism and spon-
taneity of conventional radio.

These new online radio stations use
the existing broadcast model of delivering an audio feed
to a listening audience. While the new listening choices are
gaining acceptance, the limitation of a wired connection
is still a hindrance. This is being addressed with products
designed to retransmit the audio from a sound card to
nearby radio receivers. These products work within Part
15 of the FCC Rules. Other products provide a new
receiver altogether. Still other companies offer a stand-
alone Internet audio appliance. None of these offer true
mobility, but all offer a listening environment away from
the PC. Wireless Internet products will also assist in giving
legs to Internet radio. However, while the mobility issue
is being developed, it is far from being perfected.

The localism issue is based on the location of the
transmitter and receiver. The nature of the Internet is to
cover the entire world. An Internet radio station may
attract listeners in the same community where it origi-
nates, but it is also accessible to a much larger audience.
This scope significantly changes the existing radio broad-
cast model, and it is one S-DARS providers will also be
dealing with.

Listening to the radio involves some uncertainty regard-
ing what will happen next. Not knowing what song will
be played or what topic will covered adds an element
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that keeps the listener’s interest. The same listening
audience could also play a CD or load some MP3 files, but
it is no longer a game of chance. The choices are made
and the outcome is known. Internet radio and conven-
tional radio are on a level playing field here. Providers
offering audio-on-demand services are not meeting this
element of radio listening. There is certainly a market for
this type of service. Napster has already demonstrated
one variation. This type of service still competes for the
listener’s attention, but it is based on a different model.

There are times when listeners want to program their
own specific choices. However, in the case of radio,
listeners prefer to have someone else make those
choices. Internet radio stations and audio-on-demand
service providers have made statements that these new
services will replace broadcast radio. I disagree. I remind
these Net prophets that the portable medium with
spontaneous, local content has been around for nearly a
century. Although economics and programming formu-
las are currently driving this content, it is not ready to die.
It is simply maturing. }

oL, Seliw

Chriss Scherer, editor
chriss_scherer@intertec.com

Ontheroad €5
~ The American Radio Manufacturers Association
~ (ARMA)wi 'l hold its next exposition on june 26 and 27
in Baltimore. BE Radio editor Chriss Scherer will -
moderate the Future Watch panel at the show. For
‘more information, go to wwwannagmup com.

www.beradio.com
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A/D -D/A

Mic preamp

Routing matrix

Digital I/O interfaces
Fibreoptic network
On-air codec management
Automatic gain control
Compressor/limiter/gate
Digital mixing console
EQ (graphic/parametric)
Time switching

Lavel meter

Mix-minus

Delay

YOUR LINK

TO NEW MARKETS

-..GO BEYOND

" WVADIS

KLOTZ DIGITAL - THE ARCHITECT OF
THE OPEN AUDIO- MEDIA PLATFORM
FOR INTERACTIVE BROADCASTING,
PRODUCTION AND PUELIC- ADDRESS.

THIS PLATFORM COMPLETES THE LINK
TO NEW MARKETS AND INNOVATIVE
COMMUNICATICN SERVICES.

OUR EXPERIENCE FOR YOUR SUCCESS
Eliminate wiring

@ reduce installatien cost

@ save inskllation time

@ earlier to producion & on-air

Share resources and equioment
@ reduce copital investment

@ cut operating costs

@ greater efficiency

@ powerfu flexibility

Unlimited functionality
@ integrate all audio functiors
@ combine operatcr tasks

KLOTZ DIGITAL AMERICA Phone:+1-678-966-9900 KLOTZ DIGITAL AG HEADQUARJIERS
Hans-Stiessberger-Str. 2A
Phone>+33-l-4887468l D-85540 HOOI’/MUFIiCh

KLOTZ DEGITAL FRANCE
Phone: +60-3-5193233 Phone +49-89-462338-0
DIGITAL

KLOTZ DIGITAL ASIA
e-mail:info@klotz-digital.de
KLOTZ DEGITAL AUSTRALIA Phone:+61-2-95187430 www.Kotzdigital.com

- Circle (107) on Free info Card or online at www.beradio.com
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Digital Media NET

Where the Creotive Commu\nity Meets
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It All Comes Together on DigitalMediaNet.com
DigitalMediaNet.com helps you stay in touch with the issues,

products, and opportunities that can give that all-important competitive

edge. Professionals from around the world, representing every discipline in the
digital media market, tune into our media channels every day. Whether you
are looking for the latest news, reviews, industry trends, a place to buy or

sell your new product or even a new job, DigitalMediaNet.com has a solution!



www.DigitalMediaNet.com
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Test equipment

By Kirk Harnack

onsider test equipment for a moment. What words

come to mind? Expensive, sensitive, calibrated,

accurate, fragile and indispensable are terms we
commonly associate with test equipment.

We frequently assume test equipment is required to
solve problems in broadcast facilities. We think that
without an expensive VOM, a fancy oscilloscope, a LAN
cable analyzer and a level/distortion meter, we are
helpless against broken equipment or systems.

In a few cases, this thinking is valid. However, the
majority of system and equipment problems can be
diagnosed and repaired without expensive test gear.
Moreover, cutting straight to the problem is often faster
when you are equipped only with common sense and a
few basic tools. This article will demonstrate how to use
clear thinking and minimal tools to quickly diagnose
broken equipment and systems.

Case study

Situation. Control room air monitor: No audio from left
monitor speaker. Scene. A multistation facility had suf-
fered a nearby lightning strike about two hours prior to
troubleshooting this problem. The left studio monitor
speaker is dead; the right one seems to work fine.

Switching the console monitor to PGM results in audio
from both speakers, so the speakers’ power amp is good,
as are the console’s monitor outputs. Switching back to
Air, the left speaker is silent again.

Opening the console reveals tight connections at the
EXT monitor inputs. An inductive amplifier (the sniffer,
or hound, portion of a_fox-and-bound test set) is used to
check for audio on left and right EXT inputs. The right

The tox-and—hound set

The most useful test ne tone generator and
ind amplifier, cnown as a fox-and-ho t. The
tone itor can ou an N airble tone. It
offers alligator clips on its output leads as well as an RJ-11 plug
output for connection to telephone cabl ductive
1|1||r||- er has a metal probe, power iumnn Jﬂll speaker. When

aker allows listening to whateve fio-r
gnal may be present on the probe, The unit’s pickup is

inductive and the amplifier gain is high enough that direct
contact with a signal-carrying conductor is not required. This
allows listening to audio on wires without having to actually
connect to them. With a little practice, an audm sniffer can be
used for basic checks of ISDN lines, AES audio circuits and
plenty of other items. These test are intended to be neither
exhaustive nor conclusive, but often they don’t need to be,
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input has plenty of audio present. The left input is silent.

The EXT monitor’s source of audio is an AM/FM rack-
mount tuner. Disconnecting the RCA plugs from the unit's
output jacks allows the sniffer to check for good audio
output. Both channels check well at the output jacks on
the tuner. We could dispense with the sniffer and simply
swap the RCA plugs on the tuner’s outputs, but I have the
sniffer in hand. If the audio symptoms change when
swapping output cables, then the source of trouble must
be the tuner. If the trouble stays the same, the problem
must be between the tuner and the console input.

It is noted that the tuner’s audio outputs are unbalanced
connections, but the console’s EXT input is connected with
balanced wiring. This wiring difference plus the lack of left
channel continuity points to a problem between the tuner
and console. Then I remember the audio distribution amp
(DA). It divides the air feed to a talent headphone amp,
music-on-hold, and the console’s EXT input.

A moment later, the DA is in my lap, still operating, with
the top cover off. The sniffer indicates good audio at the
DA’s left and right inputs, yet all of the DA’s left outputs are
silent. The right outputs have proper-sounding audio.

The source of the audio trouble has been narrowed to the
DA. We have to decide if the problem is worth troubleshoot-
ing further. Some broadcasters have plenty of spare equip-
ment ready for use on a moment’s notice. No spare DAs
were at this station, so I decided to press on.

A quick yet careful inspection of the components and
circuit board does not reveal any obvious problems. After a
lightning strike, you will likely find telltale signs of damage.

Carefully touching a few select components may
identify which ones are overheated. Compare the rela-
tive temperature of working ICs with those included in
suspect portions of the equipment. Most ICs will be at
least a little warm to the touch. However, if it is too hot
to leave your finger on the package, the device may be
drawing excessive current. This DA is not giving up
temperature clues, however. All the ICs are warmer than
ambient, but none is hot.

This is the point where experience and common
sense can merge for quick and effective problem-
solving. There is no manual handy for this DA. Howev-
er, the architecture of a typical 2X16 (two 1X8s) DA is
very straightforward. The left and right channel circuits
are laid out somewhat symmetrically. By comparing the
working right channel with the nonworking left chan-
nel, it is not difficult to track down where the audio is
stopping on the left side.

www.beradio.com
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The Crown legacy
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This circuit tracing leads to what
appears to be one of two input ICs,
identified as a TLO84. Powering the
unit off, 1 swap the two TL084 ICs
and repower. We now have audio in
the left speaker, but not in the right.
Symptom swapped; problem found.

My old parts kit does not have any
TLO84 ICs, so I quickly search the
Internet using that part number. The
Texas Instruments website has all of
the pertinent information, including
pinouts and a description indicating

. Jleld reporting the way it's supposed to work.
" ] Tntroducing the all new Scoop Reporter II
—a portable CODEC from AETA Audio. This

RAie

this IC is a quad JFET opamp.

I recall seeing a plastic bag in my
parts kit labeled Quad JFET Op Amp.
A pinout and supply voltage com-
parison indicate that it will probably
work fine in this circuit. A few mo-
ments later, after replacing the bad
part and reassembly of the DA, all
works fine with the control room air
monitor. | also use the sniffer to
check for any obvious DC offset in
the audio outputs, since this is a
common failure mode for op amps.

All-in-one-box with “D”
cell backup

rugged unit combines POTS and ISDN facilities with

an integrated threechannel mixer and internal battery supply.

Featuring 99 user programmable presets, the Scoop Reporter I
will handle two microphones and one line level input. A

. balanced XLR output can be used for studio producar

IFB and Mix-Minus feeds from studio, or to feed the
local PA. The Scoop Reporter II will operate on voltages
from 85 to 240 volts at 47 to 440Hz. When AC is not

available or fails, the unit will run on standard “D” cell alkaline

@ batteries. The intuitive interface is so easy to use, your talent will

be able to run a remote broadcast with no techni-
cal assistance. And with our 24-hour technical
support, you'll never miss another field report.
The Scoop Reporter is the all-in-one box that will

get the scoop anywhere, anytime.

Available through most broadcast
equipment suppliers

AETA AUDIO CORPORATION

Supports G.711, G.722,
1SO/MPEG Layer II,
ADPCM and J.82

ISDN or POTS
Three-channel mixer
PC programmable

Send and receive 20kHz
audio at 128kbs with
ISDN

Send and receive
7.5kHz audio with

7S Fleetwood Dr. Suite 200°~-Rockaway, New Jersey 07866

Phone: (973) 659-0555 « Fax: (973%599555

www.aetausa.com

Circle (109) on Free Info Card or go to www.beradio.com
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Time economics

The total time for finding and re-
pairing this problem is less than 15
minutes — quite a bit faster trouble-
shooting than when I started in broad-
cast engineering. Total test equip-
ment used: one inductive amplifier
(not the arsenal of test gear I used to
rely on). What made the difference?
Was this repair work sloppy? Not
when the unit’s function is consid-
ered. Is there more to quick and
accurate diagnostic and repair work
than just experience? I think so.

The most valuable information one
can learn about a circuit, device or
system is how it is supposed to
work. Knowing what a device does,
how it does it and why it is doing it
are keys to pinpointing problems
and solving them.

A former employee and associate
exemplified the art of accurate trou-
bleshooting using the simple tools
and indications at hand. His assign-
ments usually involved solving our
clients’ most complex and enigmatic
engineering problems, and he had
the least test equipment of any engi-
neer in our group.

His analysis of each engineering
problem started with the question,
“What is it we are trying to do here?”
Answering that question on both a
broad and a detailed level had the
effect of focusing his thoughts for
proper troubleshooting.

Expensive test equipment is some-
times necessary to locate the root of
1 problem or to quantify certain
parameters that must be known
However, the finest and most versa-
tile piece of test gear available is
close at hand to every broadcast
engineer. It's equipped with aural
and visual sensors, among others. Its
capacity for storage is virtually lim
itless. It is powerful when properly
programmed and software updates
occur every day. Best of all, it is
conveniently located just above and
between your shoulders. &

Kirk Harnack, BE Radio's consultant on
contract engineering, is president of
Harnack Enginering, Cleveland, MS.

FOR MORE INFORMATION
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WAKE UP TO THE
1 MORNING TEAM IN
IERY MAJOR MARKET,

Morning radio should be
fresh, alive and spontaneous. 7
And 360 Systems’ Morning _ -

Team works with you to e ;
make it happen. o
Wake up your audience =k 1 silt.z

=

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

there when you need them Instant Replay
like havi ng 50 cart machines 24 hours of your best audio clips, quips
pre-loa ded and rea dy to fire and sound effects, right at your fingertips.
With the Short/cut Editor, you won’t drop a beat when you're
editing calls, interviews and promos. It’s the fastest, easies
diting calls, inte dp It's the fastest t
two-track audio editor a jock ever rocked a scrub-wheel on.
No tape, no computer hassle and no“learning curve”—
anyone can use it, and everyone will.
Timing is everything
in live radio and this

team helps keep the e

show moving,

Instant Replay

Short/cut* Editor

?
Everything you need to get your Sound gOOd to you:
hotiest phone calls edited and Save your sanity and let your
on-air in record time. : o
on-air personalities go crazy.
Morning radio was meant to be fun, and the 360 Systems
Morning Team will help you keep it that way.

At
ROFESEIONAL DIGT

Thousands of 360 Systems Instant Replay and Short/cut teams
are hard at work every day. To find out what that means for you, We’re Wi'h you em mi"g.

call (818) 991-0360 or visit our website at wiww.360systems.com.
L - _,/ |

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

36 Replay, Shortc s 0 a p %
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Engineering as a profit center

By John Caracciolo

ince the Telecommunications Act of 1996, when
changes in the rules raised the limits on the
number of radio properties broadcasters could
own in a market, groups all over the country started
staking out dominant market shares. When pricing a
station for a potential buyer, a multiple of 20 times cash
flow was common. In recent months, the buying frenzy
has leveled off and owners must start operating their new
facilities. During this period of operation, owners and
managers have begun the task of consolidation.
Consolidation is defined as a statutory combination of
two or more corporations. It means to bring separate
parts together into a single or unified whole. In the
process of consolidation, cuts are made to develop a

e

Additional income from tower space rental is a common way to suppiement
the bottom line.

lean, profitable operation. Let's face it, in the consolidat-
ed world of radio that we live in, every radio station
department needs to be a profit center and contribute to
the overall success of the company.

By many accounts, the millennium's successful radio
groups will be judged by how well they adapt to the new
profit-center thinking and methods in this competitive,
consolidated radio society. The new way of thinking is
that every department must produce. Every employee
must contribute to the bottom-line success of the com-
pany. Typically, sales, promotions and marketing were
the moneymakers, while programming and engineering
were the liabilities. As a chief engineer turned GM, it was
my first priority to turn the old-school image of the
pocket-protector chief engineer who always spent mon-
ey into the profit-center engineering department that
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found nontraditional revenue under every stone. There
are many opportunities for the engineering department
to make money for the company.

SCA rentals

These opportunities have always been around, but
they are sometimes hard to find. The best place to solicit
potential SCA customers is in the world of brokered-time
radio. Many brokered-time program hosts would wel-
come the opportunity for a 24-hour broadcast source.
Start by contacting local hosts and shows that buy
multiple hours on local stations. Most will need some
education and guidance in the world of subcarriers, but
the potential for income to the station is worth it.

Another great source for SCA rentals is local high schools
and colleges that do not have the luxury of an FM
frequency. Most schools that offer communication courses
in highly populated areas are shut out when it comes to
educational or commercial FM frequencies. An SCA is a
wonderful opportunity for schools to have an over-the-air
FM signal that is capable of being received on and off
campus without the major RF equipment costs that are
associated with start-up FMs. This can be a lucrative
opportunity for your station. In our case, 1 had two
companies and one school district bidding on our only
remaining SCA. I increased our bottom line by more than
$100,000 just by making some telephone calls and
aggressively marketing our unused SCA channels.

Tower space

With the advent of PCS, cellular, paging and two-way
radios, this should be an easy task for any station lucky
enough to own its broadcast tower. However, what if
your tower is not in a desirable marketable area or you
rent tower space? You need to work harder and sell your
site. Most PCS and cellular systems require “B” sites or fill
sites that could benefit you. Cellular telephone compa-
nies desire no dropout and unlimited service for their
customers; sometimes a secondary site is valuable to
cellular providers. Most cell and PCS antennas are mount-
ed at the 150-foot to 200-foot level of tower structures
so the top, expensive real estate of the tower can be left
for a paging company or two-way radio user.

If you do not own your own tower, don’t worry, you can
still make some money with your studio rooftop. If your
rooftop is in the 100-foot to 150-foot level, PCS and
cellular as well as wireless Internet could be good
customers for you.

www.beradio.com



One-size-fits-all Satellite.

Some vendors think it's great. But it can

really squeeze you, the broadcaster.

WE TAKE A DIFFERENT APPROACH.

NPR
SATELLITE
SERVICES'

We offer C- and Ku-band receiver alternatives

under $1,600 that let you customize your

network. Long-term space commitments at a
set price. Personalized packages that leave

you in control.

NPR Satellite Services
THE RIGHT FIT IN SATELLITE BROADCASTING.
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Technology

To market your tower site or rooftop, try conventional
methods like trade publications and industry newsletters;
try some unconventional methods as well. Contact the
engineers of other area stations and get some contact
names and numbers of companies leasing their tower sites.
Remember that you are not competition. Most paging and

Dot-com money

Everybody is making money with the Internet. The
account executives at the station most likely have many
major dot-com advertisers on the airwaves, but there is
a way for the engineering department to profit from this
craze as well. Most Internet providers, both national and

local have POPs (point of presence) all over town. They
give Internet companies the ability to have local dial-in
phone numbers and phone circuits run back to a local
location, then electronically tied together and brought
back to a central location on one wideband circuit. At
WLIR, we have more than six companies renting rack
and telephone-room space. Using space that would
otherwise go unused is an excellent source of revenue
for the engineering department.

Finding the business was easy. Most of the companies
were introduced 1o WLIR through our sales department.
They were advertisers first and renters after the fact.
The Internet companies love the idea of dealing with
an engineering departmént rather then a real-estate
office. We speak their language, we are available to
troubleshoot their equipment, and our facilities are
always in excellent condition with great HVAC. This
unique form of moneymaking net WLIR more than
$50,000 last year. .

Vertical real estate comes in many forms. Your own building’s rooftop may
be a prime spot for prospective tenants.

cellular companies require numerous sites in the area to
provide service. Another way is to contact the local celiular
reseller and get the name of a corporate representative.
They can usually steer you in the correct direction.

John Caracciolo is vice president and general manager of Jarad
Broadcasting Company, Garden City, NY.

Prophet Systems Innovations,

proud to be the partner of choice for
Sirius Satellite Radio.

Sirius Satellite Radio is nearing completion of a revolutionary digital
satellite radio system that will broadcast up to 100 channels of
programming, including 50 channels of commercial-free music, to
subscribing motorists throughout the continental United States.The
Sirius Satellite Radio system is one of the largest completely digital
audio storage systems in the world. The system’s massive digital storage capacity
of 3.5 TB (terabytes) utilizes HP's fiber channel technology, Xeon CPU’s, high-speed
SCS! drive arrays and more than 160 Pentium Il 450 industrial rackmount
workstations. The architecture provides for complete fault tolerance and high
performance response. The system uses a unique four play, one record card with
synchronization to interface with a digital 512x512 AES router.There are no analog
signals in the NexGen Digital system, either audio or contact closures. All audio is
AES digital and all contacts are embedded in the AES stream using AES3-18
specifications.

=Y
SIRIUS

= MASSIVE 3.5 TB digital storage capacity
« NO analog signals
« ALL audio is AES digital

N eX‘ en *  OVER 160 Pentium Il 450 industrial workstations

CBDUT R T T AR
Broadcast

Prophet Systems Innovations, setting the standards for digital automation in the broadcast industry.

877/774-1010

www.prophetsys.com

PROPHET SYSTEMS
innovations
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Coaxial cable

Engineering

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

oaxial cable is the backbone of RF engineering. Coax

has been around so long it’s hard to imagine life

without it. Fortunately, the days of open two-wire
transmission lines are behind us. Today, even experimen-
tally inclined amateurs do not usually mess with open line.
Coax is used because of its convenience and general lack
of sensitivity to the effects of cable length.

Early coax installations often used available materi-
als, such as plumber’s cop-
per piping and tubing.
These cables were possi-
bly manufactured by the
engineers involved who
used at-hand materials.

The characteristic imped-
ance (2) of a coaxial line is
given by the following
equation:
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D = the diameter of the
outer conductor

d = the diameter of the
inner conductor

It immediately becomes apparent that the characteris-
tic impedance of a coaxial line is determined by the ratio
of the diameters of the two conductors. The greater the
ratio, the higher the impedance.

The propagation rate or propagation velocity of an
electrical signal along a coaxial cable is slower than it is
in air. This rate is mainly affected by the dielectric, such
as foam or spacers. When using coax in applications
where wavelength effects (electrical lengths) are im-
portant, take the propagation velocity into account.
This is especially important when working with direc-
tional AM antennas where electrical lengths become
part of the operating-system design.

To obtain maximum power transmission from a gen-
erator to a load, it is necessary for the impedance of the
transmission line between the generator and load to be
the same as each device. It is also important that the
transmission line has minimum loss. The RF engineer
has to consider both 2R losses and skin effect. If the
inner conductor is small in diameter, its ohmic resistance

BE Radio June 2000

Coaxial cables are manufacturedto exacting specifiza-
tions and must be properly installed and maintained.

will be high and may cause overheating and power loss.

If the inner conductor is made larger, the impedance will
decrease. When this occurs, it is necessary to pass a heavier
current through the cable to convey the same power to the
load. Unfortunately, although the ohmic resistance of the
inner conductor decreases, the power loss due to I’R losses
increases until the latter exceeds the benefits of the former.

Over time, researchers have derived an optimum ratio
of inner to outer conductor. This is
3.59:1. The characteristic impedance
at this ratio is about 76.5€). This