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When we say "network" today, most folks immediately think of Ethernet. 
Devised in the 1970s at Xerox's PARC, this use of distributed packet switching 
to connect local computer networks has evolved into a high-speed universal 
connection method for sharing all sorts of digital information. 

You may or may not have thought about it, but Ethernet is actually the most 

common digital audio transmission method in today's broadcast facilities, 
connecting audio delivery servers with studio computers. A natural extension of 

the technology would be to use Ethernet as a low-cost, universal way to connect 
audio and data for everything— including real-time audio — in broadcast studios. 
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MultiPhones Makes 
Headphones Happen! 
NEW! The MultiPhones headphones 
system gives each studio guest their own 
headphone amp on a compact, 
easy-to- mount "Guest Pod" panel. 

Just feed audio into the MultiPhones 
Master unit, connect the Guest Pods with 
plug-in CAT5 cables, and you're done! 

A MultiPhones system supports up to 
12 Guest Pods, each with its own 
servo-coupled amp, volume control, and 
both 1/4" and 3.5mm stereo jacks. Plus 
Talkback and cough buttons on each 
Guest Pod. Superb sound...great 

convenience...your studio talent will love it! 

Now in stock! 
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The World's Finest 1KW AM Broadcast Transmitter 

The ENERGY-ONIX PULSAR 1000 

• 100% Solid State 

• High Efficiency PDM Modulation 

• Response +0.5db from 30 to 10,000hz 

• Distortion Less than 0.4% @ 1Khz 

• Can Operate 24 Hours per Day with 100% Modulation 

with Sine Wave Modulation 

• 125% Positive Modulation with Programming 

• Five Preset Power Levels 

• Five Times Overload Recycling 

• (3) Hot Plugable - 400 Watt Modules 

• Front Panel Tuning 8r, Loading Controls 

• 1200 Watts Power Output Capability 

• When Transmitter is " Off", Exciter is "Off" to Conform 

with FCC "Night Time" Regulations 

• Conventional, Brute Force Low Voltage (+72v) Supply 

• Inexpensive Power Mosfets (less than $ 1 each) 

"The Transmitter People" 
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— 41ar 

- BROADCAST EQUIPMENT CO., INC. 
P.O. Box 801, 1306 River Street, Valatie, New York 12184 
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E-MAIL: energy-onixa energy-onix.com 
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New Year, New Challenges 

Have you gotten used to writing "-05" on your checks as 
yet? Or are you — like many of us — still writing "-04"? 

Humans are naturally resistant to change, especially in 
those parts of our lives ruled by habit. Sure, there are many 
good habits we shouldn't change. Regularly expressing 
appreciation to friends and workmates, for example, or 
regularly looking your mate in the eye and saying "I love 
you!" 

Other changes are necessary, even unavoidable; changes 
ranging from dietary "adjustments," commanded by a 
doctor, or changes in how we get to work, dictated by road 
construction — or consolidation. 

The biggest change in the lives of broadcasters has to 
be the increasing prevalence of digital components in the 
station — from AID inputs to IBOC transmission systems. 
Even the most change-resistant engineer must be ready to 
meet the digital challenge; there is a lot of work to do at 
many facilities. 

Despite all those projects added to the regular duties 
making up your busy work schedule, our hope for you is 
that 2005 will bring you increased job satisfaction. 

Getting there will require changes for some. Engineers 
constantly are pressured to do more with less, including 
less staff. Because engineers are basically "Can Do!" types 
of people, the tendency is to take a deep breath and just get 
the job done, no matter how many hours it takes. 

That may be hard to change. Management attitudes 
toward workloads, as well as the some attitudes in the 
engineering community as a whole, need to be adjusted. No 
project or job is worth working yourself into an early grave. 

Work hard. Enjoy your craft. But promise yourself and 
your family that in 2005 you will take time to "smell the 
roses," and enjoy real job satisfaction. 

Simian 1.6 is the result of input from 

numerous BSI users. Thanks to their 

input, Simian now includes an on-

screen weather display that updates 

from the internet. 

The new Simian also includes 

sophisticated new Voice-Tracking 

functionality allowing Voice-Tracking 

days in advance, even from remote 

studios, and an improved ability to 

verify logs before air play. 

Simian is still the most feature-rich 

automation system in the industry and 

provides powerful, reliable broadcast 

automation for stations in the US and 

around the world.. 

Broadcast Software International 
1925 Bailey Hill Road, Suite A 
Eugene, OR 97405 
www.bsiusa.com 
888-BSI-USA1 (888-274-8721) 
info@bsiusa.com 
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IP-Audio Routing 
by Clark Novak, Axia Audio 

The Technology 
Underlying Axia 

As more and more stations transition to or plan fbr 
digital audio plants, it is important to understand the 

technologies that make it work. This month Clark Novak, 
from Axia Audio, explains how the IP-Audio Routing 
brings benefits to users. 

[CLEVELAND, Ohio - January 2005] As long as 

there has been information, people have searched for 
efficient ways of sharing and distributing it. History 
credits the first "information system" to the French, 
who in 1791 developed an "Optical Telegraph Net-
work" that used a system of cross-arms and pulleys to 
transmit messages at the blinding speed of 20 charac-
ters per minute. 

A WHOLE DIFFERENT NETWORK 
When we say "network" today, most folks immedi-

ately think of Ethernet. Devised in the 1970s at Xerox's 
PARC, this use of distributed packet switching to con-

nect local computer networks has evolved into a high-
speed universal connection method for sharing all sorts 
of digital information. 

You may or may not have thought about it, but 
Ethernet is actually the most common digital audio 
transmission method in today's broadcast facilities, 
connecting audio delivery servers with studio comput-

ers. A natural extension of the technology would be to 
use Ethernet as a low-cost, uniN,ersal way to connect 
audio and data for everything - including real-time 
audio - in broadcast studios. 

Ofcourse, it is not just the connection that is needed, but 

a connection with a pipe big enough and reliable enough to 
handle low-delay, high-reliability uncompressed audio 

over switched Ethernet. Axia Audio's solution for profes-
sional audio delivery is called "LivewireTm." 

Livewire is the core technology in all Axia prod-
ucts. It allows transport of real-time, "live" audio, plus 
Program Associated Data ( PAD) and machine remote 
control over a network of switched Ethernet, a tech-
nique called "IP-Audio." This network can also carry 
fi le transfers, messaging and other routine traffic, 
resulting in a true "converged" network for the broad-
cast plant. 

NO MORE PATCH BAYS 

"Ethernet connects everything" says Axia President 

Michael "Catfish" Dosch. "Two devices connect with a 
length ofCAT-6 cable; multiple devices connect through 
an Ethernet switch. The same wire conveys audio, logic 
and control messaging, program-associated data - even 
general IP traffic. Very clean, simple and elegant." 

Bandwidth 
Data capacity in Megabits Per Second (MbPs) 
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Ethernet hes more than enough bandwidth 

for uncompressed digital audio. 

The Axia Livewire network replaces the need for a 
cross-point audio switcher, since every source is avail-
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able to every destination on the network. The network is 
designed to be naturally scalable, and can effectively 
cross-connect either a few studios, or a few dozen. This 
way a single Ethernet switch will support hundreds of 
cross-points. 

Ethernet's enormous data capacity makes it possible 
for a 100Base-T segment to carry 25 stereo channels of 
48 kHz, 24-bit linear PCM audio in both directions. A 
1000Base-T or Gigabit fiber link can handle ten times 
that amount - up to 32,000 stereo channels per system. 

HOW IT ALL WORKS 
Livewire networks have three parts: the Ethernet 

backbone, the software layer, and the user layer. 
Why Ethernet? According to Telos founder Steve 

Church, "Low-cost mass-market Ethernet switches of-
fer us something very interesting. Since their function is 

to direct packets from port-to-port, we can use them to 
move our audio signals from whatever source to what-
ever destinations we want. This means we get a simple, 
flexible, facility-wide audio routing system for almost 
free." 

Livewire has an audio advertising system based on 
the familiar concept of IP addressing, Church continues. 
"Every source has a text name and numeric ID. These 
are transmitted from source devices to the network. 
Receivers can build lists of all available sources from 
which users can select. With hardware nodes, you enter 
the names, numbers, and other configuration informa-
tion via an attached PC with a web browser. With PC 
nodes, you open a configuration window." 

In this manner, Livewire networks are constructed 
using a "building block" approach: determine the loca-

tion and number of your audio inputs, then place Axia 
Audio Nodes next to them. There is an Analog Node for 
line-level sources, an AES/EBU Node to handle digital 
streams, a Microphone Node (with internal preamps) 
for microphone inputs, a General Purpose I/O (GP10) 

Node for logic-follows-source machine control, and a 
Router Selector Node, a unique hybrid X-Y controller 
with its own AES and analog I/O ports. 

Users like the fact that routing systems built using 

Livewire typically cost about half that of a hardwired 
TDM router. "With a traditional router, you spend 
something in the neighborhood of $ 100,000 just to 
put one console on the air, plus you need the special 
links to get audio into the frame, and adding another 
room means you have to invest in even more propri-
etary gear," explains Jim Hibbard of Pacific Mobile 
Recorders. 

Hibbard, who installed Axia for Univision's Austin, 
Texas cluster notes, "Adding another studio with Axia 
is real simple, not a break-the-bank proposition. All we 
have to do is plug it in." 

AVOIDING TRAFFIC DELAYS 

In the "software layer," audio is sent in two ways: 
livestreams, which use small, fast packets to send 

uncompressed 48 kHz/24-bit PCM audio to network 

destinations in real time, and standard streams, whose 
larger, slower packets use the Internet's RTP/IP proto-

col to transfer pre-recorded audio. All Axia hardware 
transmits and receives both stream types; path selection 
happens transparently, without user intervention. 

Whichever path is used, Livewire audio over-
comes typical network issues such as the delay that 
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plagues Internet audio. Such delay is often multiple 
seconds because of the long buffers needed to ride out 
network problems and the delays inherent in multiple-

hop router paths. 
On the other hand, without the limitations of the 

public Internet, and with 100% control over all parts of 
the system, live audio can be transported without delay 
or dropouts at full quality. Livewire's specifications 
show live audio delay to be less than I millisecond per 
network hop - comparable to any professional A/D or 
DIA converter. 

The Livewire network capacity is tremendous (up to 

32,000 stereo channels) - well above the needs of a 
typical broadcast facility. The capacity is enhanced by 

the fact that all audio streams stop at the local Ethernet 
switch, consuming no network bandwidth unless and 
until a receiver subscribes to them. Each receiver takes 
only the stream it needs, eliminating the problem of 
unrequested data flooding the network. 
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A small (16x16 stereo) 
routing switcher configuration. 

EXTERNAL CONNECTIONS 
Since Livewire networks are Ethernet-based, the 

time and effort needed to install and configure compo-
nents is significantly less than that needed for a compa-
rable hard-wired router. 

Axia's "user layer" consists of the devices used to 
translate analog and digital audio into network data 

packets. These "Audio Nodes" come in several different 
versions, each providing eight inputs to feed audio into 
the network, and eight programmable outputs to send 
audio back to studio devices or monitors. 

Each studio's equipment list includes an Ethernet 
switch such as HP's ProCurve 2626, which has the 

guaranteed bandwidth and IGMP support necessary for 
Livewire. Setup begins by connecting each studio's 
audio nodes to that room's local switch using CAT-6 
cable; inter-studio connections are made using a single 
1000-BaseT link between switches. 

Mark Manolio, Chief Engineer of Cleveland's 
WCSB-FM (where he installed one ofthe first Livewire 
systems) and an Axia support technician, gives us an 
overview ofhow Livewire studios are configured: "First, 
you connect your studio devices to Axia Audio Nodes. 
Audio Node inputs use standard Ri-45 jacks - except 
for mic inputs, which take XLRs. Users can crimp their 
own cables or use prewired adaptors. 
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Browsing the Audio I/O Node 

"Next, you assign each Audio Node its own IP. This 
is done using the Node's front-panel controls. Then you 
can use any networked computer to access the Node's 
setup screens using your Web browser. 

"Using these setup screens, sources and destinations 
can be defined by giving them descriptive names, choosing 
stream priority and input gain settings, and defining GPIO 
options if needed," Manolio says. 

(Continued on Page 6) 



Simple or 
Interactive ROS 
your choice! 

Inovonics offers two ways to hop 
aboard the RDS bandwagon 

Our new 702 "Mini Encoder" gives you a basic RDS 
presence for a minimum investment. Put your station's call or 
street name on the radio faceplate, send all the important 
system IDs, and use 64 characters of RadioText for station and 
program info. The 702 features a Windows interface and easy 
USB connectivity. 

The 712 is our full-featured encoder. Compatible with 
third-party software, it connects with station automation to scroll 
song and artist info, weather, promos and advertising in either the 
conventional block format or in our unique safe-scrolling mode. An 
independent RadioText register simultaneously sends fixed info, 
such as station slogans, contest phone numbers, etc. 

Model 702 - $420 Model 712 - $1250 
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In  1305 Fair Ave. • Santa Cruz, CA 95060 
TEL (831) 458-0552 • FAX (831)458-0554 

  www.inovon.com • e-mail: info@inovon.com 

I ncevonics Download full 
spec sheets at 
www.inovon.corn 

ir— eir d  ELECTRONICS RESEARCH, INC. 

/  (812) ;25-6C001 wwm..eriinc.com 

A Reputation You Can Trust 

Since 1943 ERI has served the radio broadcast inaustry 

with products of the highest quality and depenadbility. 

At the dawn of a new miliennium,ERI continues to raise 

the bar and set the standard for excellence in radio 

broadcast. 

II 

www.tieline.com/rg 

Juice up your Remotes 

-Mix 
The new Tieline i-Mix G3 codec mixer combines 6 valuable 
remote broadcast tools into one 16x9- compact box 

le Your choice of powerful POTS ISDN and GSM codecs 
• A configurable 16x11 cross point digital audio router .(optional) 

0 A configurable live communications facility for local and back-
to-studio communications 

• A 7 input and 3 output configurable digital audio mixing facility. 
• A built-in telephone talkback facility for taking live callers in the 

field 
• On-board relay and RS-232 control system for locaF and 

remote control of equipment at either end of your 

codec link 

Contact your favorite dealer or Tieline Technology to order your 

free demonstration i-Mix G3 and see www tieline com for a 
complete functionality and specification list 

800-780-4750 

Tieliné 
TECHNOLOGY 
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IP-Audio Routing 
by Clark Novak 

Continued from Page 4 

Mixing and studio control is handled by the Axia 
SmartSurfaccTM, a programmable 16-fader controller 

with all the functions 
of a traditional con-
sole — plus a bunch 
that were never pos-
sible on your BMX. 

The SmartSurface 

has four program bus-
ses, extensive moni-
toring and talkback ca-
pabilities, and a OPIO 
interface to control connected devices. Users 
can save unique profiles with different lay-
outs and defaults, any of which can be re-
called on any networked SmartSurface. 

WCSB-FM, Cleveland 

LINUX ENGINE 
UNDER THE HOOD 

The actual audio mixing is handled by 
the Axia StudioEngine, a network-based 
DSP mixing engine running real-time Linux 
to ensure bullet-proof, 24/7 operation. Axia 
plans to make additional control surfaces 
available in 2005. 

To eliminate any need for D-to-A con-

versions in the sound card, the IP-Audio 
Driver enables computers to exchange au-
dio directly using their Ethernet ports on 
the Livewire network. A multi-channel 

version of the IP-Audio Driver for use 

with audio delivery systems is available 
from Axia development partners Enco Sys-

tems, Prophet Systems and Scott Studios. 
To assign and control the audio sources 

iPlay, an audio monitoring application for 

Windows workstations, allows individu-
als to select and monitor any networked 
audio stream. 
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iPlay assignment screen. 

Another powerful network configura-
tion tool — PathfinderPC — lets authorized 
users control the Audio Nodes, allowing 
engineers to build and manage facility-

wide routing applications. 
PathfinderPC can change between pre-

sets manually, on a day-part schedule, or 
in response to an external trigger from an 
automation system or other source. Devel-
oped by longtime Telos' partner Software 
Authority (whose work will be known to 

many Zephyr users), it can even be pro-
grammed to sense problems such as si-
lence at a particular audio port, and patch 
around it without user intervention. 

EARLY REPORTS 
In early 2004, Auburn University's 

WEGL-FM, in Auburn, AL became the 
first station to build a studio using Livewire. 

"We have been using this system 
months. I could not be happier with the 
vice, and depend-
ability that Telos 
has assembled in 
their Axia equip-
ment," says station 
Chief Engineer 
Marc Johnson. 
"The Axia equip-
ment came straight 
out of the box and was on the air in a matter of hours. All 
we did was place the new gear, plug in the power, and 
connect it to the network." 

Ivo Bankays, CE at Radio Skonto in Riga, Latvia — 

the first international installation of UN/mire technol-
ogy — is pleased with the reliability. 

"We've had no failure or downtime of any kind 

since we installed Axia," says Bankays. "The company 

for about 10 
products, ser-

Radio Skonto, Riga, Latvia 

warned us that we would be among the first to use this 
tech, so we were ready for start-up bugs," he says, "but 
we've been happy — there have been none." 

While early adopters have been smaller stations, the 
Livewire concept will get its first major-market workout 

when WOR installs it in a new ten-studio facility in New 
York City, as part of a move in early 2005. 

Chief Engineer Tom Ray says it was an easy 
choice: "WOR was looking for a high tech digital 

solution that was also cost effective. The Axia sys-
tem provides all the flexibility the WOR operation 
requires, allows a mixture of analog and digital I/O, 
and was extremely cost effective. The ability to 
access virtually any audio source anywhere in the 
facility is mind-boggling," says Ray. 

Clark Novak is a marketing team leader for Axia 
products. He is happy to answer questions at: 
cnovak@AxiaAudio.corn 
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Big Bang for Small Bucks. 
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Broadcast Electronics. Inc. • 4 100 North 24th Street, PO. Box 3606. Quincy. Illinois 62305-3606 U.S.A. 

Telephone: (217) 224-9600 • Fax: (2 I 7) 224-9607 • E- Mail: bdcastbdcast.com 
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New Broadcast equipment at exceptional prices. 

Quality pre-owned equipment. 

Customized automation systems. 

Complete turnkey installation 

Console pre-wiring packages. 

Broadcast equipment repair. 

Complete engineering services. 

Studio design and project management. 

Lightner Electronics Inc. 

Toll Free: 866-239-3888 
Fax:: 814-239-8402 
www.LightnerElectronics.com 

Kintronic 

Sports Broadcasts 

!Interface Solutions 

Communications 

Live inter views or remotes? 

You've got to check out our new ComPack - Universal Telecom Interface 

and RemoteMix Sport, our most popular broadcast mixer. l3oth ComPack 

and Rem.oteMix Sport interface to PBX systems, cell phones, and analog 

lines for Lrue flexibility.We also offer a full hne of passive inzerface tools 

like the Daptor Two - Wireless Phone Audio Interface. 

Data sheets, specs, prices all at www.jkaudio.com 

800-552-8346 815-786-2929 fax - 815-786-8502 info@jkaudio.com 

Labs, Inc 
KINTRONIC LABS IS SERVING THE AM/MW ANTENNA SYSTEM MARKET WITH STATE-OF-THE-ART 

EQUIPMENT FOR THE DIGITAL TRANSITION WORLDWIDE 

ENGINEERING DESIGN USING IN-HOUSE SOFTWARE TOOLS HIGIILY QUALIFIED ENGINEERING SUPPORT 

ACCURATE NETWORK PRE-TUNING FACILITIES 

lioniumuji 

FAST REACTION PRODUCTION STAFF 

WE ARE MAKING DIGITAL RADIO A REALITY NOW! CONTACT US TODAY. 

Phone: (423) 878-3141 Fax: (423) 678-4224 Email: ktiltkintronic.com Web Site: www.kintronlc.com 
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Audio 
Guide 

by Cornelius Gould 

Audio Processing From the Ground Up 
Part 19: Digital Audio Processing 

As a station builds its audio chain, it à the processing, 
as much as anything else, that gives the station its "defin-
ing" sound. Learning how to do that takes time. Yet, as we 
move into the new world of digital transmission, many 
hard fought lessons will need to be relearned. Not to 
worry, Corny is here to help! 

[CLEVELAND, Ohio - January 2005] The broadcast 
industry is working its way down the path to a new 
medium. This medium is Digital Radio Services in all its 
forms, from the Internet to HD Radio. A very important 
part of the transition is learning to adjust audio processing 
for digital transmission. 

Previously, we discussed some reasons why clipping is 
bad for HD radio, what the big deal is over not having a pre-
emphasis curve to work against, and a little hint on how 
that changes the sound of audio processing. I would like to 
pick up from there. 

LOOK AHEAD 
A new kind of peak control algorithm has replaced the 

"function" commonly known as the loudness clipper for 
Digital/HD radio. This algorithm is known as the "Look-
Ahead" limiter. You may recall that in the classic dynamic 
limiter design, you will always get some overshoots with 
peaks, and these peaks are usually handled by a clipper, 
which abruptly "chops off' that peak to keep maximum 
modulation levels under control. 

On the other hand, we cannot use clipping in the digital 
radio domain, because that results in truly terrible sound-
ing audio. The extra harmonics created by clipping just 
cannot be fed into a CODEC and still come out sounding 
"good." Something new is needed. 

The concept of the look-ahead limiter has been 
around for quite some time. To understand what it is, 
recall why there are overshoots in the classic limiter 
design; it is closely related to a function called "Attack 
Time." Attack time simply refers to the amount of time 
it takes for a dynamic limiter to act on a peak, and do 
something about it — namely, turn down the level to 
prevent over-modulation. 

Even if you set the attack time to its fastest setting, 
there has to be an initial overshoot before the limiter can do 
its thing. This is because in order for it (the dynamic 
limiter) to work, the overshoot has to happen so the circuit 
can recognize the condition. This is where overshoot 
comes from, and therefore the need for a clipper to follow 
the limiter. 

As a side effect, the more you cause the clippers to 
work, the more apparent loudness you gain on the dial 
as this clipping both adds a "bigger/fatter" sound to 
your on-air signal, and creates a certain amount of 
distortion that most people have come to associate with 
"it must be louder." 

LESS IS MORE 
The look-ahead limiter can function and not cause 

overshoots. This is done by looking at the signal coming 
into the look-ahead limiter, and generating a control signal 
used to turn down the level whenever there is a peak that 
will cause over-modulation. 

In any limiter system it is impossible to create a limiter 
that can truly do peak level in "real time" because the over-
modulation has to happen/WA before the limiter can do its 
work. What the look-ahead limiter does is to delay the 
audio by the amount it takes it to create the control signal, 
then feeds the audio into the magic level-control circuit — 
commonly referred to in the analog world as a Voltage 
Controlled Amplifier (VCA). 

By delaying the audio by the same amount of time it 
takes to generate the peak control, the limiter can precisely 

turn down the audio to the perfect amount needed to 
manage this peak overshoot. However, this adds a certain 
amount of delay to the program signal. Depending on the 
design, this delay can be very minimal, to long enough that 
the Dis can no longer listen to the "air feed" while talking 
live on-air. 

IDENTIFYING DIGITAL DISTORTION 
So, the look-ahead limiter is the solution to keeping 

levels tight and controlled for HD/digital broadcast radio, 
replacing the function of the good ' 01 clipper in digital 
radios analog counterparts. 

This new technology is interesting in that it replaces 
the familiar gross "harmonic distortion" of analog 
radio with something called "intermod distortion" ( IM 
distortion). 
I will try my best to describe what this is in words for 

you. Harmonic Distortion is that "buzz" sound you hear 
when you overload an amplifier or other familiar audio 
devices. On the other hand, I M distortion sounds are most 
easily heard on voices, and is sort of a soft "gritty" sound. 

To give you an aural reference, I have placed some 
examples showing harmonic and IM distortion on my 
website: http://techcentral.cgould.com/radioguide/audio/ 

Perhaps the best description of what to expect when 
using the look-ahead limiter is "a softer form of distortion" 
than what you have been used to with clippers. Will this 
create a new loudness war on HD? I do not think it will, as 
the effect of the look-ahead limiter is not the same as 
clippers by any stretch of the imagination. For one thing, 
little is gained in loudness as you "push it harder." The 
audio will get loud to a point, and then break into heavier 
and heavier amounts of IM distortion. 

With that out of the way, let us combine some more 
perceptual coding information with the processing con-
cepts we have talked about. This will shed more light on 
how different it is working in the digital radio space vs. 
analog. 

A VISUAL EXAMPLE 
A quick look at how video compression (bit rate 

reduction) works will help us understand how audio bit 
reduction works. The thing to remember about video is 
most of the information is "redundant." 

In fact, most of the time the background in video is a 
static image; the only thing that changes is a single (rela-
tively) small image. Thus, if you send the background once 
and keep it static, just sending only the data needed to 
reproduce the foreground movements, you can send digital 
video using a relatively small amount of bandwidth. 

These video compression systems work really well 
until the system has to reproduce jittery camera images. 
Then the system has to constantly refresh the entire image, 
and as a result the resolution goes way down (and fuzzy 
blocks appear) until the background images "settle down." 
At that point the "sharpness" returns, and things look pretty 
good again. 

With this as an example, we can say that using the 
incorrect amount and type of processing on the HD side of 
your signal is roughly equivalent to rapidly shaking all the 
camera feeds, and passing this video into a video bit-rate 
reduction CODEC. The audio just will not sound as good. 
In a way, you can say that it will lose resolution. 

MASKING 

To understand why this happens, we must review 
some basics of perceptual coding. We laid the founda-
tion in the "Rock and Pin" article, and now we will try to 
present more insight and understanding on the process. I 
focused mainly on level masking. That is, a louder sound 

will (to our ear) generally mask quieter ones. More 
precisely put, we normally do not notice the quieter 
sounds in the presence of the louder ones, unless the 
louder sounds are removed. 

Added to this concept, there is another type of mask-
ing used in perceptual audio coding to remove data we 
would not notice. That is "frequency masking." 

.---Louder tone masks quleter one 
/closest to it 

Tones that or further apart 
ore not masked. 

Frequency Spread HIgh 

The concept behind "frequency masking" is this: two 
signals closely spaced in frequency and equal in amplitude 
will be heard. Reduce one of them just a little bit, and we 
will only notice the one. It is the same concept as the 
loudness masking in terms of levels, but it also takes 
advantage of close frequencies. 

Another masking techniques involves time domain 
(temporal masking), where time delays are taken into 
account to help hide the actions of the coding process from 
our range or aural perception. 

Inappropriate processing wreaks havoc on all of the 
above, making the entire process (at best) run very 
inefficiently, and can also undo some of the masking 
techniques, creating tearing, metallic, and many other 
artifacts that cause an unpleasant listening experience 
for the listening audience. 

NEW CONCEPTS FOR DIGITAL 
Another new concept to digital broadcasters (Satellite 

radio, Internet, and HD radio) is the Spectral Band Repli-
cation (SBR) system. This system is really fascinating, and 
surprisingly effective. SBR allows the Digital Audio Broad-
casting (DAB) CODECS to get full bandwidth audio while 
running a much lower sample rate — generally at a rate that 
would never normally support full bandwidth audio. 

What SBR technology does is to add to the lower 
sampled CODEC audio a sort of "descriptor data stream" 
(my term). The base CODEC for FM (without SBR en-
hancements) would normally only support about 11 kHz of 
audio bandwidth (a little better than the perfect AM-NRSC 
AM radio signal). 

With SBR the descriptor stream is used to describe 
what is going on between the maximum frequency of the 
"base CODEC," and the 20 kHz limit of this audio to 
(literally) create a full 44.1 kHz, 20 kHz audio bandwidth. 
The AM HD system runs its base CODEC at an even lower 
bit and sample rate, and the SBR technology is used to 
generate high frequency content out to about I 5 kHz audio 
bandwidth. 

The SBR "descriptor stream" data is encoded into the 
base codee algorithm. At the receiver side, two things 
happen: 1) The reconstruction codee uses a sort of "Aphex 
Aural Exciter" type algorithm to regenerate harmonic 
content based on the fundamental frequencies contained 
in the low sample rate audio, and 2) It takes the information 
in the "descriptor stream," and fine tunes this high fre-
quency harmonic content for better accuracy. 

It would seem this would be hard to make run in any 
accurate kind of manner, but, I must say it works, and 
works extremely well! Anyone who has listened to HE-
AAC, MP3 Pro, HD Radio, and Satellite Radio has heard 
the SBR system in action. 

Next time out we will continue painting the picture of 
what is happening with digital audio broadcasting and the 
issues facing audio processors in this new generation of 
broadcast services. However, I think (and hope) you now 
are getting a fuller picture of what is going on. 

As we work our way through DAB, we will present 
some more basic advice on how to go about taming this 
beast enough to get the sound you want on these new 
media. 

Cornelius "Digital" Gould is the Senior Ste Engi-
neer for Infinity Broadcasting in Cleveland, Ohio. Conti, 
can be contacted at: cg@radioclevelandcom 
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chan r know you guys sold that!" 

We hear that a lot. There's more to the name 
RF Specialties than meets the eye. 
run-of-the-mill " Box House." We offer many small 
items you use everyday in the operation of your 
station, including microphones, headphones, 
monitor speakers, tower lights, copper strap, 

audio cable, CD players, and hard drive systems. 
Select from over 300 nrocitict line. 

Call the nearest office for more information on 
even the smallest items you might need. For your 
added convenience, check out the full line of 
products and detailed information on each 

manufacturer by going to peciaities.com. 

r"ontinur w for - 

RF ts Good for You! 
And the Rest of the World! 

Visa and Mastercard are welcome. 
Offices Independently Owned and Operated. 

www.rtspec.com 

e>\' ECONCO 
New Power Tubes 

Newly manufactured tubes 
are now produced by Econco 

in Woodland California 

ECONCO 1318 Commerce Ave., Woodland, CA 95776 
Phone: 530-662-7553 Fax: 530-666-7760 

Toll Free: 800-532-6626 VVebsite: www.econco.com 

Supezietatoaclecat Ploclueti 

TV-FM-AM Transmitters & Antennas 

DEMO 

MIPIWIre 

IMago 

FM Transmitters 
High Preformance Solid State 
Exciter and 500 watt Driver 
Power Levels to 30,000 watts 

Grounded Grid Models Feature 

• Ease of Installation 
• Fast Delivery 
• Motor Driven Tuning 
• Complete Front Panel Metering 
• Low Pass Filter 
• Soft Start Up 
• Cost Effective Pricing 
• Financing Available 
• LED Read out on front panel shows 
operating parameters 

Frequency Agile FM STL 
Transmitter and Receiver 

mum° si• 
mum 

Both Transmitter and Receiver 

$3,500.00 

Broadband FM Antennas 

r. 

Circular polarization - DC grounded for 
lightning protection - mounts directly to 

tower leg - Power input 4,000 watts per bay 

Contact Benny Springer 800/695-7919 or Jimmie Joynt 800/279-3326 
17194 Preston Rd Suite L3-.7 1iiias - • 

IF 5peciicilticc® 
uia Mk " WA 

P.„..P.4 Las Vegas NV 

Santa Barbara. CA 

Manilla. Phillipines 

re Amarillo, TX 

Ft. Worth. TX 

PJ. 

Kansas City, MO 

New Ipswich, NH 

, 

' Monroeville, PA 

0j0  Southampton. PA 

\:d 2 Ebensburg, PA 

Crestview, FL 

Sam Lane  Santa Barbara, CA  1-800-346-6434 

Bill Newbrough  Las Vegas, NV  1-888-737-7321 

Bob Trimble  Vancouver, WA  1-800-735-7051 

Walt Lowery  Mukilteo, WA 1-425-210-9196 

Don Jones  Amarillo, TX  1-800-537-1801 

Wray Reed Ft Worth, TX  1-888-839-7373 

Chris Kreger & John Sims ....Kansas City, MO  1-800-467-7373 

Rick Funk  Richmond, IN  1-888-966-1990 

Ed Young  Monroeville, PA  1-866-412-7373 

Dave Edmiston  Ebensburg, PA  1-866-736-3736 

Harry Larkin  Southampton, PA  1-888-260-9298 

Sam Matthews New Ipswich, NH  1-800-485-8684 

Bill Hoisington  Crestview, FL  1-800-476-8943 

Ed Edmiston  RF Specialties of Asia .+63-2-412-4327 
(Manila, Phillipines) 
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Security 
Guide by Marvin Collins 

Good Fences (and Lights) 
Make Good Neighbors 

Giving attention to the fences around the transmitter 
site, and those around the towers themselves, is not cheap, 
but is important for site security. But understanding what 
and who is outside the fences is also important. 

[LOS ANGELES, California - January 2005] In 
December of 2000 I had an opportunity to see what 
happens when site security is non-existent at an unmanned 
AM transmitter site. It was not a pretty sight. 

NO LONGER BUSTLING 

I had been hired by Radio Unica, headquartered in 
Miami, Florida, to take care of their KBLA 1580 kHz six-
tower 50 kW transmitter facility in Los Angeles. At one 
time, the building was the office, studio and transmitter 
for KDAY. During the KDAY era the building was a 
busy place with people on duty 24 hours a day, seven 
days a week. 
A new owner changed the call letters and moved the 

office and studios to another location. The former KDAY 
(now KBLA) site now became unmanned with no secu-
rity. It was shocking to see how much graffiti soon 
covered everything. 

Wooden fencing around each of the six towers made 
great billboards for graffiti. 

In addition there was evidence that the parking lot 
was used for all sorts of nefarious activities. 
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It was fortunate that no serious damage was done to the 
building, satellite dishes nor the diesel generator and its 
above ground tank. 

REDUCING ACCESS 
The first step to putting a stop to the vandalism was to 

call in a fencing contractor to install a gate across the 
driveway and repair the fencing around the property. It was 
then necessary to call in a cleanup crew to trim all the trees 
and bushes to make everything visible, so the property 
would no longer be desirable for the homeless who had 
moved in over the years. 

The costs for tree and shrub trimming and hauling 
came to $ 10,000. This included cutting down and hauling 
away the wooden graffiti filled fencing around the six 
towers. Another $ 10,000 was spent installing wrought iron 
fencing around each of the six towers. 

There was the occasional detour. One day, while 
work was being done replacing coaxial transmission 
lines to the six towers, a building inspector showed up 
at the site. It seems that a neighbor had complained 
about all the graffiti that had accumulated. The inspec-
tor asked what sort of work was being done and wanted 
to see a building and safety permit. This started a slight 
panic among the out-of-town crew doing the coax 
installation work. 

Thinking quickly, I explained that replacing coax 
did not require a permit — though I have to admit I was 
not certain about that. Instead, I quickly directed the 
building inspector to a more serious problem caused by 
a neighbor. 

Apparently this neighbor was constructing a large 
basement under his existing house. He employed a crew of 
workers who were digging under his house and bucket by 
bucket had been bringing the excavated dirt onto the 

KBLA property through a hole in the fence. Enough dirt 
had been brought onto the KBLA property to fill several 
dump trucks. 

Some of the dirt left by a less than neighborly 
neighbor. The Building and Safety inspector's visit 
finally put a stop to it. 
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The last time I saw the building inspector he had his 
citation pad in hand and was on his way to talk to the 
neighbor. We have not seen him since. No more dirt has 
been placed on the KBLA property and the opening in the 
fence, made by the neighbor, has been since closed. 

KEEPING IT CLEAN 

The graffiti all over the KBLA transmitter building 
was a remaining problem. The solution to this problem was 
to locate a company by the name of Graffiti Control 
Systems. They did a great job of removing all the graffiti. 
The building looked very good again, for a while, after 
Graffiti Control Systems did their work. 

Several weeks later the taggers came back to apply 
graffiti again. Another call to Graffiti Control Systems 
was necessary to have the new graffiti removed. To keep 
the building free from graffiti it is inspected at least once 
a week and if any graffiti is found a call is made to 
Graffiti Control Systems to have it removed as soon as 
possible. Now the taggers know their graffiti will not 
remain for long on the KBLA property so they usually do 
not even bother to try. 

Winter rains caused a lot of grass and weeds to start 
growing on the acreage where the six towers are located. It 

was a big job to keep the weeds and grass mowed down to 
an acceptable level. But, as spring arrived the grass and 
weeds grew even faster. Mowing was again required. This 

was time consuming and expensive. A better solution was 
to have the acreage sprayed with an herbicide. 

Tower site after herbicide. 

Now the Fire Department is pleased with the way the 
property looks; there no longer is a fire hazard. 

TROUBLE DOWN BELOW 

Three years after the antenna system was rebuilt, 
another problem surfaced — so to speak — from below. 

KBLA began suffering intermittent offair episodes. Soon 

it was discovered that these outages were caused by gophers, 
which had chewed on the buried control cables to the towers. 

(Continued on Page 12) 



Model MBC-1 Message Board Controller 
• converts status inputs to LED display data 

• 15 prioritized logic-level signaling inputs 

• momentary or maintained signal inputs 

• fully programmable color display with graphics 

• pre-programmed "starter messages 

• multiple displays from one controller 

Model ACU-1 Audio Control Unit 
• 8 input by 1 output stereo audio switcher 

• 8 momentary or maintained output relays 

• 16 logic-level status inputs 

• silence sensing with adjustable sensitivity 

• optional temperature sensing capability 

• computer controlled via "multidrop" RS-232 

Model CAS-1 Con/Air Switcher 
• eliminates delay from studio headphone monitor 

• immediate warning on air signal failure 

• adjustable ED and compression of monitor audio 

• air signal is not altered in any way 

• balanced audio input and output 

• optional rack mount available 

Model TAS-1 Telephone Announcement System 
• digital message storage--no moving parts 

• variable outgoing message format 

• inactive or defective telephone line indicator 

• resettable incoming call counter 

• temperature delivery in Fahrenheit or Celcius 

• battery backed AC synchronized clock 

«Fe- Sine Systems. 615.228.3500 
www.sinesystems.com 

Digital and Analog Transmitter Audio 

Switching Solutions, Analog to I BOC! 

bdl AF.' 101 
ffl e  • 

en • 

The AES-302 Digital Audio Switcher/DA/D to A Converter 

: 
bdt C°S:e   

The CDS-300 Composite Audio Switcher/DA 

 e)• bdi 

The CDS-302 Automatic Composite Audio Switcher/DA 

Introducing the next generation transmitter audio switchers 
from BDI. Now you can have complete confidence in your signal 
path with this series of switcher/DA systems. We have composite 
and digital solutions for your routing and distribution require-

ments. If you system is all digital, choose the AES-302 to auto-
matically switch, distribute and monitor your transmitter audio 
feeds. Still running an analog STL or stereo generator? Use either 
the CDS-300 or 302 to switch and distribute your baseband audio 
signals. Select one of the optional modules for the CDS series and 
convert your analog signal path into an AES digital output suitable 
for digital exciters and IBOC implementations. Visit our web site 
and download complete information about these problem solver 

products. 

Broadcast Devices, Inc. 

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

Website: www.Broadcast-Devices.com 
bdi 

PHASETEK INC. 
QualitY 

PHASETEK'S manufacturing facility 
and components expertise are avail-
able to design and fabricate any type 
of inductor or special RF component. 

Our engineering and production staff's 
years of experience and commitment 
to quality are available to fill any 

special requirements. 

Dependable 

RELIABLE & DEPENDABLE 

RF COMPONENTS & PARTS 

Variable & Fixed Inductors 
Variable & Fixed Vacuum Capacitors 
Fixed Mica Capacitors 
RF Contactors 
Vacuum RF Contactors 
Test Jacks and Accessories 
Static Drain and Lighting Chokes 
Isolation Inductors 
Sampling Loops 
Dial Counters and Couplers 
Transmission Line Terminations 
Ribbon Clips and Tubing Clamps 
Horn Gaps 
Toroidal Current Transformers 
And More! 

550 California Road, Unit 11 
Quakertown, PA 18951 

Phone: 800-742-7383 215-536-6648 
Fax: 215-536-7180 Email: kgpti@epix.net 

Website: www.phasetekinc.com 

Custom Phasing Systems 

Custom 
Manufactured 

Antenna Phasing Systems 
Control Systems 
AM/MF Antenna Tuning Units 
Diplexers (NDA/DA and expanded band) 
Triplexers 
Transmitter Combiners 
Dummy Loads (with matching networks) 
Tower Detuning Units/Skirts 
Broadband Matching Networks 
Tunable Skirt Assemblies (TSA's) 
Isolation Transformers 

Experience 

Phasetek's experienced staff of 
engineers and production personnel 
are dedicated to provide the broadcast 
industry the highest quality, custom 
designed phasing equipment. 

Value 
OTHER SERVICES AVAILABLE: 

Phasing System Design 
Engineering & Technical Field Support 
AM & FM Installations. 
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Security 
by Marvin Collins 

Continued From Page 10 

The problem became so bad that the control cables 
had to be replaced with armored cables. In addition, a 
gopher extermination program was implemented. This 
also halted the large number of holes in the ground, 
which could be dangerous to anyone working (or tres-
passing) on the property. 

CAN YOU SEE ME NOW? 

One thing is certain: just about the time you believe you 
have things under control, you can be sure another interest-
ing situation will arise. Since KDAY/KBLA was built in 
1969, tower lights were never required. The rebuilding and 
subsequent proof of performance for the KBLA antenna 
system triggered an FCC notice to the FAA. 

Based on this, the FAA determined that KBLA now 
was required to have tower lights. The day after the newly 
installed tower lights were turned on the complaints from 
nearby neighbors started arriving. The complaining neigh-

bors live on a ridge several thousand feet away from the 
towers, but the ridge is close to being the same elevation as 
the top of the towers. 

This meant the neighbors suddenly had four bright 

beacons flashing into their windows, which had given 
them their view over the city. One evening I drove to the 

ridge to see for myself how bad the situation was. I have to 

admit, I would not like to have that much light blinking 
outside my windows. 

Hilltop homes get a slightly brighter "view." 

The neighbors went so far as to form a neighbor-

hood association and file complaints with their politi-
cal representatives. The neighbors were not happy with 

the station's explanation — that the FAA required the 
tower lights and KBLA had no choice but to install 
them at great expense. 

Fortunately, the neighbors made productive use of 
their unhappy state. Soon, via their political represen-
tatives, they were able to obtain a compromise from the 
FAA. 

The flashing beacons were removed from the top of 
the towers. The steady sidelights were moved to the top 
of the tower, where they remain as far less powerful 

steady lights. The neighbors are now content with this 
FAA compromise solution. 

While the site continues to be unattended most of the 

time, our relationship with the neighbors has improved 
since the site is no longer an "eyesore." From time to time, 

we even get an assist from our neighbors in alerting us to 
'mpending problems. 

Thursnay June 19 200., 

Attention Slice Lake and Eck° Park reSidentS! 

Bugged by the Big Red 
Flashing Lights? 

Have yps not cad ne new large flashing red lets on Me 4 earn° signal towers on ANarado Aaron Streets, 

Do I. constant Ilastung notes Seem like nonstop emergency or airport landrng leghts, 

Me. mine« lemelefes thlees. Last Wednesday June', Kl03. 4 new very bee flasnmg lets appeared or ere 

redo transmissan rowers al Me intersechce of Alvarado and Aaron streets en Fcho Par, lust oft Glendale Blvd 

These transmisseeen !owe,v have beer in Ihrs beaten tor around 35 years vath no Went flashing lights—unto 

now \ley mu this lilas with Meal ollrepere Is,ene Input, Inhale see yelps.? 

Wei NO public dixtession, NO commonly forums and NO resalen, s moot a Pandlcedeeal assault has hem, 

imposed urn., MetendmlitY .0., and duality or lite or our neeenrhood, 

Appmently due to FAA and FCC requirements. Me owner and Operator ol these towers. Reid. Linea a 

nahonal broadcasunq corporation based in %erne. Floods has ',tailed new extremely bright flashing lights 

wen.ch has changed the ahno>phem and qualm/ a! our roghboMozds 

We are a genup or resdents leang in Silver t ake and Echo Park who have toiled together to vane oter opposi-

te. ann intent to reverse this earring intrusion upon our duality ot ' it° We ene currently spreachng the Weld 

about what is happenrnq and requested all tenor. reskients who oppose tirs new enstallanun to add your 

names and voices to our efforts 

lo date we have contacted Me pal offices of Counclmembers Ed Reyes Eno Garcon,. and Torr LaBong,. 

Congressman Xavier Becerra and Congresswomen Deane Watson Further we are working weth ere SLRA 
(011koe Lahr Resident's Assoceatent and the FebA eFcno Park ! mprewernent Assonation) Ar Ines poem we are 

irla •!aCt tending' and seelung ne support ol our elected representahves We must act quickly and show there 

are senthcant numbers to ths opposition--in order to get crin stale and tederal agences lo respond catekly 

and poem., 4s of this «Meng. we can repo,' Councilrrember Ger.'', has serit a letter to the FAA and the 

FCC neldtesseng this essue. end Congressman Becerra office res ...led the FAA and the FCC 

Please contact Lis al Ile creel address below *nth your names and addresses and call the Meets@ @Miele's 

listed en the reverse MN. Send us you, thoughts together with your railes and addresses and we ma InCludi. 

you in ernall apdates of our &forts Your information well be used only for the purpose of denenstrateg 
numbers ol residents opposed to tt.Se tights 

Thank you and we welcome the participation or any residents anerested li teolpeng wee Ns ell., 

Rod Crosby 

Resklem 

Soy. Lake 

Rohm 84ackman & Rick Morton 

Residents 

Echo Park 

bigredlights@hotmail.com 

A Neighborhood Association Gets Results 

And best of all, the vandalism and graffiti problems 

have, for all practical purposes, disappeared. When 
going to work at the site, I no longer feel I have arrived 

in a Third World country. The trick now is to stay on top 
of things, so we do not leave an opening for the 
problems to return. 

Marvin Collins has been a broadcast engineer in the 
Los Angeles market for over fifty years. You can contact 
Marvin at KFlam640@aotcom 

Rectifier Problems? 
We Have The 
Solution. 

INCA 
8726 

We Have CA Rectifiers] 
No matter what transmitter you own, we can provide quality 
rectifiers from stock. We have a reliable, 
cost-effective solution to meet the 
requirements of most AM and FM 
transmitters built since the 1950s at 
prices better than the manufacturers'. 

Upgrades Available 

OUR 51000 
SERIES RECTIFIER 

IS VIRTUALLY 
"ONE SIZE FITS 

ALL." FOR 
SINGLE PHASE 
TRANSMITTERS 
LESS THAN 

15 KILOWATTS 
TO THREE-PHASE 
TRANSMITTERS 

UP TO 
35 KILOWATTS. 
WE HAVE A 

QUICK, EXPERT 
SOLUTION. 

Same Day Shipments 

www.rectifiers.com • 800-649-6310 

VoxPro PC software provides fast digital recording 
and editing of voice and phone recordings on PC's 
with Windows 2000 or XP Pro VoxPro PC 
software uses a computer keyboard or an optional 
control panel (shown right) to execute its easy to 
learn features 

One Hot Editor 
• Faster than ever deleting, copying and moving files 

• Adjust gain after recording in one or two tracks 

• Compatible with virtually all sound cards 

• Imports- exports all popular formats including MP3 

• Fully re-sizable screen from minimal to full 
screen 

• Reverb, Echo, Chorus, Flanger, Tempo & Rate 
change and more 

• Networks on NT, Novell or peer-to-peer 
networks. 

• Remotely starts record, play, and stop from console 

• Copies or moves multiple files from folder-to-
folder, user-to-user or room-to-room 

• Records host in one channel, caller in another 
and plays back in stereo or mono 

• Scrubs audio using jog wheel or buttons 

• Unlimited undo's and redo's for life of file 

• Opto-lso tally in record mode for on-air lights 

• One button Insert Record automatically sandwiches 
new audio into existing recordings 

No Other Editor 
No other digital audio editor in the world has 
the ability to copy and move multiple files from 
user to user or room to room, create files and 
instantaneously share them with other selected 
workstations, or provide access to on-air files 
from another studio when you're off the air using 
existing NT, Novell or peer to peer networks 

"Never has one piece of equipment made 
such a difference in the air staff's ability to 
build great phoners, fast. And they learned 
it in minutes without having to spend much 
time training on it. 

Bob Case, VP Prograrnming, 
Clear Channel - Seattle 

System Requirements: Pentium 3 or 4 or 
AMD Athlon (750MHz or better), 2K or XP Pro, 
256 MB RAM, CD-ROM. 20GB hard drive, 
serial or USB port for control panel, USB or 
parallel port for hardware key 

VoxPro PC is available at most broadcast 
distributors. For more infomation go to 
www.audionlabs.com or call us at. 

206 842 5202 x204 

N,wo ere. her !exPoree..aeoepeneneweneadikeeke arhastiçteme.iantreepenl. 
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FCC 
by Bruce Eisen 

Why You Need a Washington Attorney 
[WASHINGTON, DC - January 2005] In the days 

before there was a 1996 Telecommunications Act, satellite 
radio, personal computers, or an FCC trying to insure that 
radio is controlled by the fewest possible mega-companies, 
broadcasters needed at least two essential pros to guide them 
through the regulatory waters: an engineer and a communi-
cations attorney. 

There were, ofcourse, other professionals who could (and 
did) provide help along the way. But ifyou wanted to increase 
your facilities, or argue that a competitor was doing you 
wrong, you stood to benefit if the engineer and the lawyer you 
retained knew the FCC inside and out. 

COPING WITH CHANGES 
So many things have changed in our regulatory world 

since I began practicing communications law in 1976! One of 
the few remaining Truths is that a broadcaster still relies 
heavily upon a competent engineer. But the changes ofthe last 
10-15 years, I believe, have diminished the need for regular 
contact with a communications attorney. 

As the FCC repealed Rule after Rule, or deferred over-
sight to some other regulatory body, broadcasters were able to 
unburden themselves with paperwork, without fear of FCC 
intervention into their day-to-day business practices. While 
some lawyers struggled to keep their heads above water, the 
increased deregulation enabled broadcasters to save thou-
sands of dollars a year in legal fees that could otherwise be 
spent on, perhaps, more productive matters. 

Depending on your outlook, this might seem to be either 
a good thing or a bad development — great if you are a 
broadcaster, lousy if you are a lawyer. 

Actually, though, it may not be so bad for the attorneys 
who, like me, have tried to make their living through the 

interpretation of complex Rules and Regulations and the 
profound alterations that have overtaken the broadcasting 
world. Lawyers, being an adaptable breed, were in some cases 
able to redefine themselves. They got into other legal areas 
often regulated by the FCC, and some even became entrepre-
neurs. That, too, is a good thing. 

WHY CALL AN ATTORNEY 
This may sound like a commercial, but there remains a 

significant need for broadcasters to continue some level of 
contact or affiliation with an experienced FCC attorney. 

First, there really are occasions to file something important 
which may be relatively complex (assignments or transfers, 
renewals, waiver requests, etc.). Even with electronic filing, 
sometimes questions raised by applications call for careful 
investigation and research, as well as some artfully tendered 
exhibits that can still be easily understood by the staff. 

Second, there are a host of legitimate questions concern-
ing what can be done or what is prohibited by the agency under 
a particular set of facts. The hot topic of the moment seems to 
be "indecency." There are so many pitfalls and issues swirling 
around the manner in which the FCC applies its indecency 
standard that it would be self-defeating for a broadcaster to 
avoid asking an FCC attorney for a legal opinion ifsomething 
said on-air (or proposed to be said) may be in doubt. Who 
knows what the issue of choice will be in five years? 

DO NOT WAIT FOR PROBLEMS 
Unfortunately, many of the questions I receive come 

"after the fact." That is to say, the broadcaster has already 
engaged in some conduct that may or may not be illegal, and 
an immediate answer is needed to determine what steps, if 
any, must be taken. 

Often, these questions relate to nuts and bolts issues like 
Public File difficulties and FCC inspections or, worse, in 
response to a complaint that may have been filed at the agency 
by someone in the audience or a competitor. 

Whenever possible, a broadcaster really should be proac-
tive and solicit a legal opinion before difficulties arise. This is 
why it really is a good idea to have a communications attorney 
upon whom you can rely and whom you can call at any 
moment to discuss an issue that may be of concern. 

It may cost a little, but your livelihood rests with the 
goodwill of a certain government agency, and you have an 
obligation to protect your interests by keeping informed of the 
many changes in the law. 

USING LEGAL RESOURCES EFFICIENTLY 
It is worth noting that broadcasters and their engineers 

have another tool that can often be effectively used even 
before counsel is called. It is the FCC's website at 
www.fcc.gov. Many have already learned its secret intrica-
cies, and I believe persons engaged in the broadcasting 
industry who learn to navigate that site will have a clear 
advantage. 

Keeping abreast of news and other developments in-
cluded on the web site will not end the need for the assistance 
of a communications attorney, but it may save time and 
money, and provide easy answers that might otherwise have 
resulted in legal fees. 

The coming years will bring more difficult questions to be 
resolved within the industry. The Internet, equipment devel-
opments, satellite radio, etc., all promise a whole new genera-
tion of problems. Preparation for the future is critically 
important to anyone's continuing success; I think it remains 
essential to continue to rely upon expert professional help in 
order to dodge the unseen land mines of broadcast regulation. 

The nature of physics, being what it is, means engineers 
will continue to be essential. Lawyers will be less so, but 
anyone who waits until a violation has already occurred and 
does not seek legal assistance proactively will someday find 
himself in an unhappy dilemma. 

Bruce Eisen is an experienced communications attorney at 
Kaye Scholer in Washington, DC. He can be reached at 
beisengkayescholercom 
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Peter Dahl 

by Barry Mishkind 

Transforming Broadcasters for Over Four Decades 

[EL PASO. Texas - Febriany 2005] It is comfort-

ing to know that when you really need help there is 
someone out there, able to take care of your needs. 

For broadcast engineers, perhaps one of the most 
stressful situations is when a high voltage transformer 

blows in a radio transmitter. That is especially so when 
there is no auxiliary transmitter, and there is no longer 

any support from the manufacturer. Unlike most of the 
other parts in a transmitter, you cannot just run down to 
the local parts house or neighborhood Radio Shack to 

pick up a high voltage transformer to get back on the air. 
All in all, it is as much of an "emergency" as many 

ever want to have. 

THE PLACE TO CALL 
In such emergencies, the company most often turned 

to is headed by a man who has made transformers and 
reactors his life's work. I recently had an opportunity to 
visit Peter Dahl, president of the Peter W. Dahl Com-
pany, at his plant on the northside of El Paso, Texas. 

Since moving to El Paso from Minnesota in 1966 the 

affable Dahl has presided over what many broadcasters 
would say is the premier source of "iron" in the country, 
if not the world. 

Peter Dahl 

Peter Dahl has a Bachelor of Electrical Engineering 
(BSEE) degree from the University of Minnesota, and 
has specialized in the technology of transformers and 
their construction. 

On the surface, it all seems pretty easy to put a 

transformer together. All you have to do is use the 
simple recipe: take the right sized core, the proper steel 
laminations and copper wire, wind them properly, affix 

the leads in the proper place, clamp them all down, 
check for proper voltages, cover with a good varnish, 
bake for 4 to 6 hours at 300-350 degrees, apply the paint 

finish, and do a final test. Sounds easy, right? 

PROPER DESIGN AND CONSTRUCTION 
Since the object is to produce a transformer that is as 

good or better than the original one supplied by the 
manufacturer, there is more to it than just tossing parts 
together and shoveling them out the door. The attention 
to the product is what makes a Peter Dahl transformer. 

Over the years, Dahl has designed and produced 
over four thousand types of transformers. He wrote his 
own custom software to not only calculate the material 

lists for the various transformers but to index all the 
information available on units produced by the different 

transmitter manufacturers— including the electrical speci-
fications and the sizes. It is useful, after all, for the 

replacement transformer to fit in the transmitter! 

At the same time, as Dahl says: "The technology 
really hasn't changed over the past 40 or 50 years. 
Magnetics is magnetics — Hertz and Faraday. On the 
other hand, the materials have gotten so much better. 

"You have steel now that you can run with much 
higher flux densities [and] the same or less core loss, and 
magnet wire that has 200 degree insulation on it instead 

of the old Class A. 80° C enamel wire," he said. 

PUTTING THEM TOGETHER 

Dahl 's factory has produced units as large as 100 kW 
modulation transformers, but among the toughest to 
build properly is the 1 kW size. Each transformer is built 
to order, although from experience they have learned to 

stock a few of the more commonly ordered units: some 
modulation transformers for various 1 kW transmitters, 

a couple of25 kW FM three phase HV transformers, and 
even some for MW-5s. 

MIR VI DWI CO MC 
WAILI011 

PLIA HUI MIA 
1111.1111.2/11 
RI 

fe.44-c-
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Designing and building a transformer is, for such a 
heavy item, somewhat of a balancing act between the 
quality of the steel laminations, its thickness, the wire 
used, how it is wound, and the internal losses. For 
example, in modulation transformers, Dahl notes, "the 

more turns and the more iron you have the better the low-
end response. The fewer turns, closer and more inter-
leaved, the better the high-end response." 

Although many of the costs have gone up dramati-
cally in recent months, Dahl focuses on a high quality of 

components. The first step, then, is to generate a listing 
of the specifications and parts, which stays with the unit 
as it moves through the factory. 

Perhaps surprisingly, Dahl uses a square/rectangu-

lar magnet wire whenever possible. "This allows you 
to put more copper in a given area, making the trans-
former more efficient," he says. 

The laminate is what they call "3-14-3," made from 3 
mils of Dacron, 14 mils of mylar, and another 3 mils of 
Dacron. The Dacron helps keep the wire from moving, 

and, "One thickness of this laminate is good for 25 kV." 

Winding the Transformer 

An MW-5 Plate transformer winding. The steel lami-
nations used are the biggest used by American 
manufacturers. 

Once the wire layers are wound, the steel lamina-

tions are inserted and the entire unit is tightly bound 
together with straps. 

"Lefty" shows off newly built transformers, 
ready for testing and finishing 

Once the transformers ha‘ e been assembled they 
are sent to a special test rig to ensure each one 

operates at the correct voltages with no broken wires, 
and has taps that are correctly aligned. Then they arc 
sent over to the varnish and baking area. After baking 
and cooling, they are then retested at a test bench 

capable of handling 80 kV. 

Varnished and baked, this transformer 
is ready for final testing and finishing. 

(Continued on Page 16) 
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by Barry Mishkind 

Continued from Page 14 

READY WHEN YOU ARE 

As mentioned before, a number of stock trans-
formers are ready to be shipped on a moment's 
notice. Emergency support is available 24/7. Or, 
virtually any custom transformer can be on its way to 
its destination within three days. 

Anticipating the replacement parts needs for solid-

state transmitters, Dahl sees the challenge presented 
by today's lower voltage/higher current operations. 
He says, "In the older design transformers you worry 
about the high voltage breakdown, keeping   
the high voltage wires away from the 
lower voltage wiring or the case itself. 

Test bench, with load 
resistors in the upper right. 

"When you arc working with low 

voltage, but a lot of power, you have a 
big core, so you have a fraction ola turn 
per volt. That sometimes makes it diffi-
cult to get the taps in just the right place 
for the correct voltage. 

"It is also important to design it to 
handle a lot of heat, and with solid 
enough connections to handle the cur-
rent." 

Another slightly "different" product 
that Peter Dahl designs and sells is Aus-

tin Ring Type Isolation Transformers 
for tower lighting applications. 

These transformers are wound on a 
high quality low loss "HIPERSIL" steel 
toroid core, using a special toroid-wind-
ing machine designed and built by the 
Dahl Company. 

INFORMATION 
AND ASSISTANCE 

One of the most common questions 
that Peter Dahl handles from callers is 

when the FIV breaker has tripped and the caller 

wants to know how to tell if the problem is in the 
transformer or is elsewhere. Dahl will take the 

time to suggest several diagnostic tests, trying to 
help the caller develop their diagnostic skill as 
they go. 

The company website — www.pwdahl.com — has 
a wealth of information on transformers as well as the 
various products the company has produced, and the 
projects, both civilian and governmental on which 
they have participated. 

An enthusiastic Ham operator, Dahl loves to 
spend time in his Ham Shack, adjacent to his office. 
The comfortable room is the perfect place to relax 
and "get away" from the daily "hassles," and even 
read his latest Radio Guide (yes, it was right there — 
on the table!). If you catch KOBIT on the air, get 
ready for a good chat — you are talking with the 
transformer man, Peter Dahl. 

For more information on Peter Dahl transform-
ers, or to get emergency assistance at any time, call 
the Peter W. Dahl Company at 915-751-2300 

Peter Dahl in his Ham Shack, observing some cf 
his favorite QSL's and awards. 

DIGITAL RADIO IS 
IN OUR FUTURE. 
WE'RE CHOOSING 
MOSELEY Ti STL 
Introducing the Starlink SL9003T1 

Whether you're 

rolling out HD Radio' or 

planning a studio move, 

look to the name you've 

trusted for over forty 
years to now provide the smart choice in Ti STLs. 

The new Moseley Starlink SL9003T1 has all the payload 
advantages of digital—including, bi-directional program audio; 

Ethernet LAN/WAN extension; transmitter remote control; 

plus, telephone voice channels—delivered over a single Ti link 
or license-free Svead Spectrum radio. 

And consider this, the Starlink is priced nearly a third less 
than the competition. 

How can a Moseley Starlink SL9003T1 possess so much 

capability and still save you money? Just ask our industry-

recognized experts Dave Chancey or Bill Gould for the details. 

Starlink SL9003T1 Digital STL. 

Good choice. 

www.moseleysb.com 
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Transmission 
by Phil Alexander 

Measuring AM Power 
[INDIANAPOLIS, Indiana - January 200.5.1 Perhaps 

one of the most important parameters at any radio station 

is the transmitter power output. After all, without power, 
who can hear your Program Director's "perfect mix of 
20's, 30's and 40's Hits?" 

However, even with what appears to be the right 
amount of RF going to the antenna, you may not be getting 
all the coverage your license allows. Why not? A quick 
example: a thermocouple meter can become damaged and 
read high. A 0.5 Ampere error at the tower base could 

easily cost 200, 300, or even more watts on a modestly 
powered station. 

On the other hand, if the base meter is known to be 
accurate, how do you know the antenna resistance stated 
on your license is correct? And if you have a directional 
antenna, do you know how to correctly calculate common 
point current for your station? 

An easy mistake could cost your station important 
coverage or, worse, could put you in violation of the Rules. 
With that in mind, a discussion of how to measure station 
power might be beneficial. 

DIRECT MEASUREMENT 

Direct power measurement is the standard method for 
AM broadcasting according to 47CFR73.5I except, "When 
it is not possible or appropriate to use the direct method of 
power determination due to technical reasons ..." The Rule 
goes on to say, "the indirect method of determining oper-
ating power ... may be used on a temporary basis." We will 
return to that later. 

So, most of the time AM stations use the direct method of 
measurement. As we shall see, Ohm's Law ( E = 1R) makes the 
calculation simple — as long as you have accurate data. 

IT BEGINS WITH RESISTANCE 

Like many of the older AM station Rules, the Rules 
for direct power measurement are very specific. The 
first requirement is a valid measurement of tower base 
impedance, or in the case of a directional array, com-
mon point impedance. According to 47CFR73. 1 225(d)(1), 
"a copy of the most recent antenna or common-point 
impedance measurements" must be available for in-

spection on request. This means the last one done, even 
if it is decades old. 

For some stations, this may be the original tower 
impedance measurement made decades ago; for others it 
may be the common point measurement made as recently 
as the night before. For shunt fed antennas, the same rule 
applies except the point of measurement is the driving 
point of the feeder system or slant wire past the point where 

any other components, such as those that are grounded in 
any way, are attached. 

The key point is a record of the measurement must be 
kept on file until a newer one replaces it. regardless of age. 
Unless that copy is on file for inspection, using direct 
power determination by calculation from current and resis-
tance does not comply with the Rules and may lead to a 
citation and forfeiture. 

The object of the measurement is measuring a fixed, 
non-adjustable resistance value that will be constant ex-
cepting changes made by tower work. Do not forget: any 
tower work that might change the impedance requires an 
immediate change to indirect power determination and a 
new impedance measurement. 

The complete details of impedance measurements are 

included in 47CFR73.54 as revised October 1, 2003. The 
latest revision permits a simpler single frequency measure-

ment rather than the "full bandwidth" curve that was 
required in the past. It also permits measurement of the 
impedance presented to the transmitter at its output termi-
nals as a valid point for direct power determination while 
the old Rules limited this strictly to the tower base, drive 
point or common point. 

However, a word of caution: If IBOC is a part of your 
future planning, single frequency measurements (or any 
measurements not made according to the old Rule) may not 
be fully useful for IBOC conversion. In this case, a full 
"sweep" or multiple point measurement across and beyond 

the entire bandwidth of the station may be more useful. 
Fortunately, when the measuring equipment is set up, a full 
set of measurements involves very little extra work. 

RECORDING THE MEASUREMENTS 
The following table shows a set of base impedance 

measurements for a tower of 112 electrical degrees, span-
ning 60 kHz at 5 kHz intervals, and centered on the 1300 
kHz operating frequency of a mythical station. 

Interestingly, at one time 112 degrees was the average 
of all tower electrical 
heights in FCC records, 
thus this height was cho-
sen as the minimum 
height for all former Class 
II stations. Towers with 
characteristics similar to 
these still remain in ser-
vice at daytimers first 
granted on those old Class 
II channels. 

The charted data is 
similar to that required in 
the old Rule ( Section 
73.54) requiring measure-
ment across 50 kHz at 5 
kHz intervals, and an even 
older standard that used a 
span of 60 kHz at I 0 kHz 

intervals. The points are 
plotted on a standard base impedance chart with the 
operating point in the center. 

kHz 
1270 

1275 

1280 

1285 
1290 
1295 
1300 
1305 

1310 

1315 

1320 

1325 

1330 

110 

112 
115 

118 
121 
124 

128 
131 

135 

138 

142 

147 

152 

+j 

182 

186 

189 
192 

194 
197 

201 

205 

209 
212 

215 
218 

222 

250 

230 

210 

190 

e, 170 
E 
_c 150 

° 130 

110 

90 

70 

50 

Tower Base Impedance 
Height = 71.2 M (233.6 ft) = 112° 

Omar, Par 

1260 12/0 1280 1290 13130 1310 1320 1330 1340 
Frequency (kHz) 

Ohms Y 

Ohms R 

The Rules about measurements can be confusing be-
cause they are not all in a single sub-section of Part 73. For 
example, one of the most important requirements is tucked 
into the section which primarily concerns AM antenna 
systems, 47CFR73.45(c)(1) which says, "Whenever the 
measurements show that the antenna or common point 

resistance differs from that shown on the station authori-
zation by more than 2%, FCC Form 302 must be filed with 
the information and measurement data specified in Sec. 

73.54(d)." Thus, a change from 49 ohms to 50 ohms in the 
resistance requires filing Form 302 while a change from 50 
ohms to 49 ohms would not! 

DIRECT POWER CALCULATIONS 

Direct operating power can be determined either by 
direct measurement, "using a suitable instrument for deter-
mining the antenna's input power directly from the RF 

voltage, RF current, and phase angle," or by calculation. If 
direct power is measured by an instrument, a notification 
letter must be filed with the FCC Audio Division comply-
ing with 47CFR73.54(e). 

Determining direct power by calculation is simplic-
ity itself. The formula is P = FR, where the power is 

measured in watts, the current in amps and the resistance 

component of the impedance measurement is stated in 
ohms. The power is the nominal power of the station 
stated on the station's license. The correct current is 
found by working the formula backward, using the au-
thorized power and measured resistance as inputs to 

determine the acceptable range for station operation at 
the measured operating point. 

The power tolerance for AM stations is - 10% to +5% 
of authorized power. A station permitted operation with 5 
kW non-DA daytime and 1 kW DA nighttime would have 

an acceptable power range of 4,500 watts to 5,250 watts 
days. With a nighttime directional system, another factor 
enters the picture. 

Directional stations are permitted and expected to 
operate their transmitters at slightly higher powers to make 
up for phasor and transmission system losses. The Rule at 

47CFR73.51 governs this, and states in part: "For stations 
with nominal powers of 5 kW, or less, the authorized 
antenna input power to directional antennas shall exceed 

the nominal power by 8 percent." 
It goes on to say, "For stations with nominal powers in 

excess of 5 kW, the authorized antenna input power to 
directional antennas shall exceed the nominal power by 5.3 
percent." Thus, the nighttime power range for this nominal 
1 kW DA system would be 90 to 105% of 1080 watts — or 
not less than 972 nor more than 1134 watts. 

MORE THAN RESISTANCE 

Impedance measurements show both resistance, stated 
as ohms, and reactance, generally stated as a plus or 
minus "j" value ( je. 200 + j275), or j0 if there is no 
reactance. Although reactance is measured in ohms, that 

is seldom stated; the value is used only for correctly 
matching the tower base, common point or drive point to 
another component. Reactance has no bearing on the 
power calculation. 

Suppose a daytime tower impedance was measured as 
200 ohms +j 275, the phasor used for night operation is 
adjusted with a common point impedance of 50 ohms j0, 
and the power formula is rearranged to find power as a 
function of current, the following operating table can be 
developed for keeping the station within its licensed power 
limits. We transform P = 1212 into I = 1.sFri or 1 = ( P/R)" 

DAYTIME 

P R 

4500 200 4.743 

5000 200 5.000 

5250 200 5.123 

NIGHTIME 

972 50 4.409 

1080 50 4.648 

1134 50 4.762 

Always multiply the nominal power by the correction 
factor before using the formula as shown above. That 
answer gives a current conforming with the Rule for 
operation between 90% and 105% of authorized power. 

Because power is a square function of current, simply 
multiplying the nominal current by 0.90 and 1.05 would 
result in too low a minimum and too high a maximum — a 
very common mistake found during station inspections. If 

the inspector is from the FCC rather than an alternative 
inspector, it may even mean a fine! 

RF AMMETER READING TIP 
When monitoring operation, current must be measured 

without modulation because modulation affects thermo-
couple RF ammeters. While toroid meters are not affected 
directly by modulation, ifthe transmitter is asymmetrically 
modulated with heavily processed audio — for example 

constantly between 115 to 125% positive and 90 to 95 or 
98% negative — the result is a slight positive carrier shift 
that will affect a toroid meter. 

Thus, if you see the meter of a toroid indicator moving 
during modulation, it is wise to reduce or mute the program 
momentarily for reading the RF ammeter just as you would 
for the thermocouple type. ( It is also wise to confirm the 
station is not exceeding the 125% positive modulation 
limit set by the FCC's Rules.) 

Next time we will cover indirect power measurement. 
Phil Alexander operates Broadcast Engineering Ser-

vices and Technology in Indianapolis. IN, when he is not 
squeezing out more coverage for stations in the Midwest. You 
can email Phil at: dynotheringearthlink.net. 
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WHY NOT SWITCH TO MCI? 

COMPLETE FM/TV PRODUCT LINE 

Coax switches from 

7/8" through 6-1/8" 

Control panels available. 

• ANTENNAS 

• SPLITTERS 

• NOTCH FILTERS 

• HARMONIC FILTERS 

• POWER COMBINERS 

• CHANNEL COMBINERS 

• N +1 SWITCHING MATRIX 

Free UPS Ground shipping within the continental USA 
and Canada - SWITCHES ONLY 

Micro Communications, Inc. 

0  Toll Free: 800-545-0608 

www.meibroadeast.com 

VISA 

C 

Cam-D TM (Compatible AM-Digital) 

The new Hybrid Digital solution for modernizing AM Radio. 

Lets you enjoy full fidelity 15 kHz AM Stereo. 

plus 

The latest version of POWER-side TM extends your coverage. 

. plus 

Provides Digital Data Flow as fast as you can read it. 

All within your legal bandwidth with no increased interference, 
even to your first adjacent channel neighbors. 

And, your station sounds better — even with existing radios. 

Of course, like all KCI products 

Cam-D TM "is not afraid of the dark." 

KAHN COMMUNICATIONS, INC. 
338 Westbury Avenue 

Carle Place, New York 11514 

New York City Office 
212-983-6765 

Model CMR Digital Antenna Monitor 

GORMAN-REDL1CH 
257 W. Union Street, Athens, OH 45701 

Phone: 740-593-3150 — Fax: 740-592-3898 

mainummalbi 
Model CRW-S Weather Receiver 

6e?«/./7 e43e)e 

ee9C/;:e/)C 
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—/€3 /1/) t)t 

Model CRW-S Weather Receiver 

For receiving alerts from the 
National Weather Service (NWS). 

Redesign of our Model CRW now 
with the "SAME" decoder feature. 

Easy to Use and Reliable EAS Equipment* 

• Pre-programmed for your location. 

• Program interrupt relays built in. 

• Six audio inputs. 

• 2 minutes stored audio. 

• All operations via keypad. 

EAS1 Encoder-Decoder 

EAS1 Decoder 

EAS1-CG Encoder Decoder with built-in character generator. 

*Optional DTMF interface available. 

EAS1 Encoder-Decoder 

Model CMR Digital 
Antenna Monitor 

• Remote Controllable 

• True ratio readings. 

• Phase sign automatic, no extra 

operation. 

Contact Jim Gorman at: 740-593-3150 
jimg@gorman-redlich.com — www.gorman-redlich.com 
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OMB thel uture of lommunicatlon 

OMB AMERICA 

phone. ( 305) 477-0973 
(305) 477-0974 

fax. ( 305) 477-0611 

fYIT—fY1R Platinum STL Sgstem 

1111111111111111 
qg 111111111111111! 

For its excellent quality-price value. 

For its adjustable transmission 

power output from 0 to 20W for any 

selected operational frequency. 

For its double conversion receiver 

that makes it opt for digital codifica-

tion ( Up to 4 audio channels) NMI 
For being digitally synthesized in 20 MHz operotionol bond for 

frequencies from 150 MHz to 960 MHz 

For the fact that both the transmitter and receiver can measure the 

modulation percentage and pilot signal level (19 KHz stereo without 

disconnecting the audio from the transmitter). 

For its remote control. 

For its analog telemetry 

For being made for mono or 

stereo (MPX) signal 

For its capability to work 

with RC power voltage from 

90 to 250 V, 50/60 Hz, and 

also with external battery if 

needed. 

3100 NW 72nd. Ave. Unit 112 
MIAMI, Florida 33122 USA 
http://www.omb.com 
usa@omb.com 
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Leading POTS Codecs Compared. 

Comrex Matrix Tieline Commander Zephyr Xport 

Audio Bandwidth @ 24 kbps 
@ 19 kbps 

Direct Internet Software Updates 

Digital PC Audio Input 

Audio Metering (XMIT/RCV) 

Audio Processing 

Remote Control 

Auto Dial Storage 

Frequently-Used Settings Storage 

Standards-based POTS Codec 

Transmit- Receive Quality Display 

Contact Closures 

Display Resolution 

Analog Cell Phone Interface 

Mixer Inputs 

Phantom Power 

Automatic Voice-Grade Backup 

Power Supply 

Local Mix Audio Outputs 

Headphone 

Line Level 

I hrect Receive Audio Output 

Uses ISDN at the Studio Side for 

More Reliable Connections 

Available ISDN Option 

14 kHz 
11.2 kHz 

No 

No 

Transmit only 

None 

No 

19 Numbers 

none 

No - Proprietary 

No 

2 

120x32 LCD 

Optional 

1 mic, 1 mic / line 

No 

No 

External 

Yes 

Yes 

No 

No 

$850.00 (adds MPEG L3 8.t G.722) 

15 kHz 
9 kHz 

No 

No 

One-at- a- time 

Simple AGC 

RS-232 and dedicated computer 

50 Numbers 

none 

No - Proprietary 

Yes 

2 

120x32 LCD 

Standard 

2 mic / line 

No 

No 

External 

Yes 
No 

Yes 

15 kHz 
15 kHz 

Yes, via Ethernet port 

Yes, via Ethernet port 

and supplied driver 

Simultaneous 

Digital multi-band AGC with 

look-ahead limiter by Omnia 

Ethernet via Web browser 

100 Numbers 

30 

Yes - aacPlus (MPEG HEAAC) 

Yes 

3 

128x64 LCD 

Standard 

1 mic, 1 line 

Yes - 12 volt 

Yes 

Internal auto-switching 

Yes 

Yes 

Yes 

No Yes - your Zephyr )(stream 

becomes universal POTS 
and ISDN codec. 

$850.00 (adds G.722) $495.00 (adds G.722 Se state-of-
the-art AAC-1.1) for 

high fidelity and low delay) 

List Price:* $3,700.00 $3,650.00 $2,495.00 

The world's most advanced POTS codec 
is also the world's lowest priced POTS codec. 

AUDIO I NETWORKS 

• Refers to base MSRP without ISDN option as of 5/1/04. The Telos logo, Zephyr, Zephyr Xstream, Zephyr Xport are all registered trademarks of TLS Corporation, © 2004. aacPlus (TM) Coding Technologies. 

Comrex, Tieline and associated trademarks are property of their respective owners. Product spefications quoted from manufacturer's most current published documentation at time of printing. 



The routing switcher gets a new twist. 
(About five twists per inch, actually.) 

Everybody needs to share audio. Sometimes just a few signals — sometimes a few hundred. Across the hall, between floors, now and then 

across campus. Routing switchers are a convenient way to manage and share your audio, but will your GM really let you buy a router that costs 

more than his dream car? Unlikely. 

If you need a routing switcher but aren't made of money, consider Axia, the Ethernet-based audio network. Yes, Ethernet. Axia is a true network. 

Place our audio adapter nodes next to your sources and destinations, then connect using standard Ethernet switches and Cat-6. Imagine the 

simplicity and power of Ethernet connecting any studio device to any other, any room to any other, any building to any other... you get the idea. 

ROIllen are 01,"... but a 
nen,rok ¡N NO Mad? MOW 
modern. With Aria. your 

ins and outs an» new to the 
audio. 'their they belong. 
NO 1111111e. U. COIZIN. HO .1111 

Put an Aria klienephone 
Node item 10 your mi., and 

send preamplified audio 
anytehen• sou tweel j,.'o'er 

Ethernet — with no line 
loss or signal degradation. 

110ENCO 

Seder Sr...eau 

recite. 
BALBYB 

Arta is alreads working 
with some ,great 

Like Etter, Systems. SC011 
Studio,. Radio System,. 

kehnology ( ileum 
and of ,'ourse 
and Onmia. ( heck 

ArinAudio.conalpariners/ 
to find out who', nett. 

Scalable, flexible, reliable.., pick any three. 

An expensive proprietary router isn't practical for 

smaller facilities. In fact, it doesn't scale all that 

well for larger ones. Here's 

where an expandable 

network really shines. 

Connect eight Axia 8x8 Audio Nodes using 

Cat-6 cable and an Ethernet switch, and 

you've got a 64x64 routing switcher. And you 

can easily add more I/O whenever and 

wherever you need it. Build a 128x128 sys-

tem... or 1024x1024.., use a Gigabit fiber back-

bone and the sky's the limit. 

Are you still using PC sound cards? 

Even the best sound cards are compromised 

by PC noise, inconvenient output connectors, 

poor headroom, and other 

gremlins. Instead, load the 

Axia IP-Audio Driver for 

• 

Put your preamps 

where your mics are. 

Most mainframe routers have no mic inputs, 

so you need to buy preamps. With Axia you get 

ultra-low-noise preamps with Phantom power. 

Put a node in each studio, right next to the mics, 

to keep mic cables nice and tight, then send 

multiple mic channels to the network on a single 

Cat-6 cable. And did we mention that each Mic 

Node has eight stereo line 

outputs for headphones? 

Nice bonus. 

Windows' on your workstations and connect 

directly to the Axia audio network using their 

Ethernet ports. Not only will your PC productions 

sound fantastic, you'll eliminate sound cards and 

the hardware they usually feed (like router or 

console input modules). Just think of all the 

cash you'll save. 

• — Put your snake on a diet. 

Nobody loves cable snakes. 

Besides soldering a jillion connectors, just try 

finding the pair you want when there's a 

change to make. Axia Audio Nodes come 

in AES/EBU and balanced stereo analog 

flavors. Put a batch of Nodes on each end 

of a Cat-6 run, and BAM! a bi-directional 

multi-channel snake. Use media converters 

and a fiber link for extra-long 

runs between studios — 

or between buildings. 

With a little help from our friends. 

A networked audio system doesn't just 

replace a traditional router — it improves upon \ 

it. Already, companies in our industry are realiz-

ing the advantages of tightly integrated systems, 

and are making new products that reap those 

benefits. Working with our 

partners, Axia Audio is • 

bringing new thinking and 

ideas to audio distribution, machine control, 

Program Associated Data (PAD), and even 

wiring convenience. 

• 
• 

»rig 
ag. 

Would you like some control with that? 

There are plenty of ways to control your Axia 

network. For instance, you'll find built-in 

webservers on all Axia equipment for easy 

configuration via browser. PathfinderPC" 

software for Windows gives you central 

control of every audio path in 

your plant. Router Selector 

nodes allow quick local 

source selection, and intelligent studio control 

surfaces let talent easily access and mix any 

source in your networked facility. 

Livewire 

...•»100/1000 

There's a better way to get 
audio out of your l'C. 
num. ;mummer ru-ade 
..011111'el01.5 - with Aria 
sour djgital audio stays 
clam and pristine. 

..tH 4.11a digiill/Myhf , 

snake ran carry hundred, 
eh Is ot &goal audio 
one skinny CAl-h 
L • •You're 1101 1:tlellg 

1,111, all that 

(Mood Peak, of the 'staid. 
rellike: intelligent AXIO 
miring surfaces give talent 
yemp/rie coliirol of their 
%corking enrionunent. 
Ileconfigure ¡O.11.11111r. 

and assign often-used 
sourres just where they're 
most useful. 

n
"This sounds expensive." Just the opposite, really. Axia saves money by eliminating distribution amps, line selectors, sound cards, 
patch bays, multi-pair cables, and tons of discrete wiring — not to mention the installation and maintenance time you'll recover. 

And those are just side benefits: our hardware is about half the cost of those big mainframe routers. That's right... half. 

Once you experience the benefits of networked audio, you will never want to go back. AxiaAudio.com for details. 

-rcucr. 



Tower 
Top.. 

The Truth About Towers 
Part 4 — Triggering the Specifications 

Having digressed from the discussion of tower design 
and selection for a math lesson, Leonard Weenou returns 
to the specifications lie building his jimtasy tower. 

ISEDONA, Arizona - January 2005] We have elected 
to do a sort of fantasy design tower for illustration pur-
poses, and have now progressed to the point where we have 
ascertained our principle loads and identified the limita-
tions of our location. 

This leads us to the tower specification: our Mt. 
Alexander fantasy tower is going to be guyed, triangular 
and 42 inches in face width. 

WELL PROVEN STRUCTURE 
Guyed structures similar to our case study have been 

with us for hundreds of years. The most ordinary appear-
ances in past Western culture were the guyed masts on 
sailing vessels. 

Anyone who has seen the recent motion picture "Mas-
ter and Commander: The Far Side of the World" can 
recognize the parallels. The grand British ship, H.M.S. 
Victory, had a main mast system that topped out 223 feet 
above deck. Many AM towers do not even reach this 
height, and they are not mounted on a rolling ship! 

Prior to Pierre Eiffel and his contemporaries, there was 
little attention paid to the mathematical analysis of the 
structures constructed with a "design by failure" sort of 
approach. Those who hated failure however annotated 
what data they had gathered from countless structural 
calamities culminating in such tomes as "Steele's Ele-
ments of Mastmaking, Sailmaking and Rigging," which 
was a guide for the British Navy, et al, for fabricating 
rigging and masts systems. The author has given us a great 
book for those who crave pages of tables.* 

HERE COMES THE MATH AGAIN 
Last time, we made the blanket statement that engineers 

love trigonometry— possibly more than they love a free lunch 
on the station. Perhaps your first response is: "No way!" But, 
just follow along with me for a moment; it is not that bad. 

To begin that love affair, here are our basic formulas. 
These formulas allow us to calculate the forces in each of 

that mass of triangles that make up the vast majority of 
towers. If you intend to do much with towers, make these 
formulas your mantra. 

Vector of Force Components: 

Vertical Force in Triangle (VF) = F(Sin 0) 
Horizontal Force in Triangle (HF) = F(Cos 0) 

Force Resultant = Vertical Force/Sin 

Force Resultant = Horizontal Force/Cos 

These components can be illustrated this way: 

Resultant Force 

Angle Theta 

Horizontal Force 

Vertical Force 

Putting all this to use, here is a stripped down, highly 
simplified example of the formulas to exercise your calcu-
lator. Suppose you have a short little tower that looks like 
the triangle above in your back yard and the total force 
away from that lonely, single guyline is 200 pounds. If the 
angle of the guy line between the ground and the wire is 
45°, what force in pounds is being exerted in that guy line 
from the tower falling away? 

Force resultant (the force on the guyline) = 

Horizontal Force/Cos 45° = 282 pounds 

by Leonard Weenou, P.E. 

Please do not get upset if you do not get the same 
answer. First, check your calculator's batteries. Most per-
sonal calculators do not have trig lookup tables as you 
found in the back of your school texts, but rather calculate 

the trig value via iteration; this is one of the longest and 
most current demanding calculations performed in that 
little handheld miracle. If the batteries are adequate, then 

check the data entry. 
Suppose you move the anchor of that little tower closer 

to the base making a more oblique angle. Try 60°. Interest-
ing is it not? Now try the anchor further out, creating 

something like a 30° angle. 
Now you see why tower designers prefer long guys 

over bowstring guys where the angle nears 60° or more. 

FINAL SPECIFICATIONS 
Taking this back to the WQRM-FM tower, we are 

closer to making some critical final selections to get our 
tower eventually ordered and built. Remember, the design 
comes together from recognition of the tower loads and 
location. We are also ready to issue the purchase order for 
the antenna, since the antenna has the longest delivery 

time. 
Our preferred tower vendor has two standard 42-inch 

face width tower member patterns, a "K" brace and an 
"X" brace. 

/\ 
Typical "X" Brace Typical "K" Brace 

Face Pattern Face pattern 

The MFFMAC (Mighty Fine FM Antenna Company) 
will start to do model range testing of our antenna on an 
accurate scale model of both the "K" and "X" braced 
version of the 42-inch face towers. A 4 to 1 reduction is the 
norm, so the folks on the range are testing at 435.2 MHz for 
WQRM's 108.8 MHz operating frequency on toy-like 
10.5-inch tower faces instead of a full size 42-inch tower. 
A 10-inch face is a whole lot easier to pick up and move 
around, compared to a 42-inch unit! 

Once this testing is complete, they will then be able to 
answer three questions for us. 

IMPORTANT QUESTIONS AND ANSWERS 
The first question is: can we use a standard tower 

section around the main antenna? The issue here is to 
minimize the influence on the antenna pattern from the 
tower itself. The goal is to achieve the smoothest, most 
circular pattern practically possible. 

The second question is: (and can only be answered 
after the general section selection — or design — is deter-
mined), what is the optimal if not ideal antenna position-

ing? This includes details for the antenna elevation on the 
face, angle address of the antenna to the tower, mounting 
position point on the face ( leg, face center, face offside, 
element in open space, element in front of a horizontal 
member, etc.) and standoff distance. 

When considering the mounting of the antenna, the 
FCC allows plus or minus 2 meters of elevation from the 

construction permit 
value (Center of Ra-
diation, or COR) to 
fool around with and 
achieve the best an-
tenna performance. So 
why not use it? 

The third impor-
tant issue is: what is 
the minimum distance 
the STL antenna can 
be mounted above the 
main FM antenna to 
reduce or eliminate in-
teraction? 

In fairly short or-
derMFFMAC informs 
us that they have found 
a "sweet spot" on the 
standard "K" brace 
section without cable 
ladder that produces 
minimal nulls and a handsome full and smooth sweep 
of signal towards Utopia, our city of license. The COR 
elevation will be 418 feet AGL ( Above Ground Level) 
with a slight offset from the legs. They also tell us that 
positioning the STL in line with the main, 3-feet above 
the stub end, will result in minimal interaction. 

From everything we have learned so far, we have 
good news all around. Our tower can be made out of 
mainly standard "K" sections to a total height of 449 

feet AGL, which was on our first Notice of No Hazard 
(FAA height approval). This would be 443 feet of steel 
and 6 feet of lighting. We will not have to ask for a 
height increase. 

An intrepid climbing rigger 
boldly ventures into a " mass 
of triangles." 

KEEPING THE TOWER UP 
As we have repeatedly mentioned, the forces im-

pressed on a tower are: the wind, ice, its natural tendency 
to fall over and its own weight. Also as noted, in essence, 
both guyed and unguyed towers create the strength resis-
tance to these forces by using triangles incorporating the 
proper materials. These same four forces are also exerted 
on the antennas and their mounts. 

Mounts for antennas and other appurtenances such as 
ladders and beacon supports are not usually viewed as 
being very sophisticated in design requirement. But let me 
tell you, they are. 

The original design engineer is normally respon-
sible for the antennas and mounts of the original buildout. 
After that, it is sort of "open season" on the tower and 
quite often all sorts of bailing wire, duct tape, super 
glue, coat hangers, etc. wind up as part of any follow up 
mounts. 

All kinds of people get involved in what is installed 
next: the hardware store guy, the newbie climber, the local 
welder, and the guy who sells you your antennas, but has 
never seen your tower — does not know where it is — but 
assures you emphatically that "this is the way it has always 
been done." 

My observation ofthe aftermath of the last few decades 
of "big blows" in Florida and elsewhere is that it is more 
than ordinary to see a tower that has survived, and many of 
the antennas have failed. Or vice-versa, the tower should 
have survived but poor mounting and tower antenna house-
keeping brought it down. 

If you want to protect your tower investment, have a 
competent structural review and mount design made for 
every attachment. 

* For those who enjoy technical history. may I heartily recom-
mend the hook. "Structures: Or why things , la not .fall down" by J. 
E. Gordon. His superb monograph prows that, unlike this series. 

prose about engineering and science topics cart he Vely interesting. 

A legendary consulting engineer. Leonard Weenou 
has overseen many tower projects. Sofia- as we can tell, his 
trig linmulas have not caused anyonc to actually 
contact him at: editorgradio-guide.com 
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BROADCAST/LOWS; INC. 

tiny 
POWERED BY BR OADC ele.STÍ( OR ® 

TOOLS 

tiny TOOLS, tiny PRICE! 
The tiny TOOLS line of products offers exceptional 

functionality at an affordable price. 

Tiny TOOL products are manufactured with the same 
quality and innovation as all our Broadcast Tools® 
products. All amplified products are powered by a 
surge protected internal bi-polar 15vdc power supply, 
affording superior HEADROOM! and high definition 
audio. Each tiny TOOL is a compact one-quarter-rack 
space unit, allowing the mounting of up to four units 
on the optional RA-1 rack shelf. Most products are 
furnished with plug-in euroblock connectors. 

TM 

tinyPOW.. V • I, O• ° GAWP/00/S.  

TOOLS WRC-4 Web Based Remote Control 
Four Channel Analog, Digital and Rea. RC System 

K1 " 0C1 • ,1N-1 011 PWR 6 e. 

K2 - ' 0C2 411 ,IN22 ll RX • 
K3 " 0C3 •  IN-.:, e  TX '• • 

K4 " 0C4 •  1N-4 0  ALV • ' 

Retays Open Collectors Status 

The WRC-4 Web Based Remote Control 

The WRC-4 is a fresh approach to site 
monitoring and control, or providing an 
inexpensive solution to Internet enabling 
your present remote control system. 

VAD-2 — Voice/Pager Alarm Auto Dialer 
with integrated stereo silence sensor. 

TT- 1 — Telco Tool. 
Telephone line powerec Hybrid/TAP. 

MT- 1 — Match Tool. 
Bi-directional Stereo level Interface 

TMT-2 — Twin Match Tool. 
Twin Unidirectional Stereo level Interface 

Temp 

DTE-16 — DTMF Tone Encoder with 
program mixer. Encodes all 16 DTMF 
tones or macros with control via contact 
closures and/or RS-232 serial strings. 

DTD-4 — DTMF Tone Decoder. 
Decodes all 16 DTMF tones or multiple 
groups with four relays, 12 open 
collectors and/or RS-232 serial strings. 

SUM-4 — Stereo Utility Mixer. 
Four Channel Stereo Mixer 

2x6 DA — DA Tool. 
2x3 or lx6 Distribution Amplifier 

More products added monthly. Be sure to check our web site frequently. 

RDDA 4x4 
The Broadcast Tools RDDA 4x4 is a routable four 
input, sixteen-output digital audio distribution unit 
capable of distributing the same format AES and/or 
Word Clock around your facility. Each input may 
be configured to feed any one or all of the four 
groups of outputs. Each group consists of four 
transformer-balanced outputs. Inputs, outputs and 
status are supplied on removable Euro block 
connectors. Input signal presence is monitored 
and displayed on four front panel led's with remote 
control status provided on the rear panel. The 
RDDA 4x4 is powered by a surge protected internal 
power supply. The half rack profile, allows the unit 
to be set on a desktop, mounted on a wall or as 
part of the new RA-1, "Rack-Able" mounting shelf. 

Additional features: 
• Four transformer balanced loop-thru inputs 
with selectable termination 

• Sixteen transformer balanced outputs with 
selectable termination 

• Accepts sample rates from 8 to 96 kHz 
• I/O selection via DIP switches 
• Power and Status indicators 
• Open Collector Status outputs 

H PA-4 
The Broadcast Tools HPA-4 with cue powers up to 
four sets of headphones. Each output is supplied 
with a hefty stereo amplifier and may be configured 
to accept cue audio on the left headphone with a 
simple contact closure to ground. Front and rear 
panel T/R/S jacks are provided with each output, 
along with a front panel level control. The stereo 
balanced input is adjustable with the front panel 
master level control. The balanced cue input is 
equipped with a rear panel trimmer. The HPA-4 is 
powered by a surge protected internal bi-polar 
15vdc power supply affording superior headroom 
and high definition audio. The half rack profile, 
allows the unit to be set on a desktop, mounted 
on a wall or as part of the new RA- 1, " Rack-Able" 
mounting shelf. 

BROADCAST 

tools 
360.854.9559 • -ax: 
support@broadcasttools.com 
www.broadcasttools.com 

Manufactured witF 
Pride in the USA 



Studio 
by Mark Shander 

Streaming on a Budget 

[PHOENIX, Arizona -January 2005] Enhancing your 

coverage area by streaming audio (and optionally adding 
video) is one of the easiest things you can do to help reach 
a much wider audience, and help grow your audience. 

In 1995, I streamed my Phoenix talk radio program live 
over the Internet as it was broadcast live on an AM station. 
The recorded program was archived and syndicated to a 
dozen popular Web sites. As a result, I was able to docu-
ment an average of between 50-55,000 listeners per week. 

GOOD NEWS, BAD NEWS, 
GOOD NEWS 

With that audience, I sold out my com-
mercial inventory close to rate card. That is 
the good news. The bad news is that if I did 
not have an ISP as a sponsor, it would have 
been virtually impossible to justify the band-
width costs associated with that volume of 
Internet listeners. Advertising would not 
have covered the costs. 

Times have changed. In most major 
areas, T-1 lines are no longer $ 1,500 a 
month, with $2,000 up-front for hardware 
and installation. Now we worry about local 
loop (last mile) charges, then costs from an 
Internet Service Provider to light it up. 

Regardless of your local Internet access 
costs (including burstable plans), adequate 
bandwidth to stream your signal without 
turning potential listeners away is still very 
expensive to buy. Besides ensuring enough 
streams are available to handle peak loads, 
there are hardware requirements and main-
tenance issue, as well as a lot of planning, 
speculating and projecting. 

The good news is that technology has 
changed, and so has the cost of delivering 
media content to end-consumers. 

CONTENT DELIVERY NETWORKS 
There are two excellent ways to contain 

the costs of streaming stations over the 
Internet: content delivery networks (CDN), 
or something very new: a peer-to-peer net-
work specifically designed to share media 
broadcasts. 

There are a few well-known media CDN 
services available. One is Speedera, at 

www.speedera.com; another is Akamai at 
www.akamai.com. The CDN network I am 
currently using for streaming a non-profit 
station across the world is Limelight, at 
www.limelightnetworks.com. Bob Brown 
is my rep there. 

Like the other CDN providers, the Lime-
light network is cost-effective and scaleable. 
You send a stream to the CDN provider, 

and listeners link to their network via a 
URL that you post. That removes the issue 
of handling hundreds of listeners one day, 

then tens of thousands the next. Imagine 
having to ramp-up for an event, on a day's 

notice, while handling your bandwidth 
needs internally. 

Content delivery networks also have 

the advantage of points of presence and 
caching. Every router a packet passes 
through between one place and another on 
the Internet is called a hop. The CDNs help 
provide content with a minimum number of 

hops between you and listeners, even if the 
listeners are thousands of miles away from 
your station, ensuring a faster and poten-
tially more reliable connection. 

PEER TO PEER 
If you are adventurous, another way to control the costs 

of streaming your station is to use peer-to-peer bandwidth-
sharing technology to your advantage. A new kind of 

sharing, where audio and 
video streams are sent 
through the network as op-
posed to MP3s and movies, 
is becoming very popular. 

Streamer P2P Radio is 
at www.streamerp2p.com. 
A custom client can be 
made available, so only 
your station(s) appear in a 
listing. It is your own peer-to-peer network helping to 
share the costs of streaming your station. If someone 
requests up to a 128K feed, they are expected to provide 
up to 128K back up to help share your stations program-
ming. 
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One caveat regarding peer-to-peer streaming: such a 
radio network may potentially expose listeners to some of 
the same Internet security challenges and requirements as 
peer-to-peer file sharing. While it is true that each listener 
directly connects to the computers of other listeners for 
peer-to-peer radio streaming, that is exactly what hap-
pens when a listener connects directly to the Internet. 

For example, once computers in a particular network 

can be identified, they can potentially be targeted for 
malice. Thus it is always best to use firewalls and proxy 
servers. 

Streaming costs are something that can get out of 
hand very quickly. If containing these costs is im-
portant to you, CDNs and peer-to-peer sharing may 

be a viable solution. 
Mark Shander has been in broadcasting and 

"new media" for 32 years - an interesting feat for a 
40-year-old guy. His current projects are on view at 
www.shander.corn 

DSPX V2 now available 
V2 software of the UK designed and built FM - DAB - NET 
digital audio broadcast processor is now available 

• 18 24-bit DSP's provide over 1 GIGA-MIPS 
of processing power 

• Comprehensive BLUE LED audio metering 
and screen 

• Digital and analogue l0 

• Wide and multi-band AGC's 
with intelligent gating 

• Multi-band programme dependent limiting 

• Multi-band look ahead limiting 
and distortion cancelled clipping 

• High performance DSP stereo encoder 
with composite clipping control 
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• Back panel and rackroom 
(front-panel) RS232 control 

• LAN (TCP/IP) port for remote 
monitoring and control 

• Real time clock for preset scheduling 

• Remote trigger port 

• Silence/fallback switching 

• Password access and control 

• Full Range of user presets 
with A/B switching 

• Software upgradeable 
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Digital Ready. 
Value Conscious. 
ikW AM Broadcast Transmitter 

Save Money 
A value priced, high quality transmitter with 

traditional Nautel 

High operatirg efficiency reduces power bills. 

Compact design reduces shipping costs. 

Save Time 
Next business day shipment from factory. 

6 preset RF power levels cal be programmed 

to automatically meet your power allocations 

:hroughout the day, 12 months of the year. 

Critical parameters can be conveniently set and 

queried using the graphic user interface. 

Diagnostic flow diagram simplifies trouble-

shooting and maintenance. 

Save Space 
Both the power section and the controller mount 

'n a standard 19" rack and only 13ll (22.75 inches) 

:otal height. 

Nautel Jazz p000 

NS) Radio ee 
• Drill 
• 

Sound Great 
Switch mode power supplies adjusts operating 

voltage to optimize performance at any power level. 

Synthesized exciter using advanced DDS technology. 

Feed an external GPS reference clock signal to the Moo 

controller for synchronous operation. 

Place your order for next 
business day shipment by 
calling Cheryl toll-free now. 
You can even pay for your new 

p000 with your Visa card. 

1.877.662.8835 

"lautel Mairie Inc, 201 Target Industrial Circle The Jazz moo is proudly crafted in the state 

Bangor ME. USA 04401 of Maine. United States of America. 

Phone: +1.207.947 8200 I Fax: +1.207.947.3693 www.nautel.com I info@nautel.com 

,azz is a regisfered tademark of Nautel Limited. All rights reserved. HD Radio is a trademark of iBiquity Digital Corp. 



Pioneer  
Profile*. 

Thomas Convey 
St. Louis Promoter and Radio Pioneer 

The stories of the men and women who built the earIv 
radio stations are fascinating. It took a lot to put a station 
on the air, and to keep it going. Building a legend, well, 
that took a special sort of person. 

1ST LOUIS, Missouri - Jainicay 20051 Thomas Patrick 
Convey could not possibly have known it at the time, but 
when he moved to St. Louis, he began a short, but dramatic 
career that would make the Convey name famous in St. Louis 

radio for decades. The road, however, was often a rocky one. 
Legend has it that Convey, a Chicago promoter, 

traveled to St. Louis to stage a radio exposition, bringing 
together radio manufacturers from around the country to 

show their wares. He later told a reporter he was so taken 
by the public reaction to the expo that he uprooted his 
family and relocated. He then set out to find a job in St. 
Louis radio. 

ROCKY BEGINNING 

Convey was instrumental in organizing a group of St. 

Louis' biggest business names as investors in a "super 
radio station." KMOX, under the ownership of their 
partnership, signed on in December of 1925 with Convey 

as the manager. By August of the following year, there 
was a falling out, and Convey was let go — broke at the age 

of 40. 
But Convey was a born promoter who had caught the 

radio bug. Pawning a watch and a diamond ring given to 
him by radio manufacturers appreciative for the successful 

expo, Convey rounded up $500 and bought a station that 
had been dark for several months. This set in motion a 
phoenix-like radio career, eventually even bringing his 
connection with KMOX full circle several years later. 

KFVE was based in suburban University City. Convey 
was quoted in the Si. Louis Post-Dispatch later as saying, 

"I started a broadcasting station literally without a dime." 
New calls — KWK — were eventually assigned, and the 
studios were moved to a prestigious location: the ninth 

floor of St. Louis' luxurious Chase Hotel, on March 17, 
1927 —a place it would call home for 22 years. At this point 
KWK truly became the Convey Radio Station. 

A REAL MOM & POP STATION 
In addition to the adoption of his air persona "Thomas 

Patrick," Convey enlisted the other members of his family 
to do on-air chores. Son Robert became "Bob Thomas," 
daughter Charlotte became ukulele player "Juanita," and 
wife Grace also took an occasional turn at the microphone 
under the air name "Peggy Austin." She was listed as the 
station's program director. 

Several times, Convey demonstrated the ability to get 
his way with the Federal Radio Commission. When the 
FRC juggled frequency assignments and forced St. Louis' 

WIL and KWK onto the same frequency, Convey made 

frequent on-air pleas for help from his listeners. 
The Washington Post reported 1,900 St. Louisans 

donated a total of $3,000 to send a forty-person delegation 
to Washington to protest to the Commission. Signs were 
posted in yards all over St. Louis: "Hands off KWK." It 
worked. Within three weeks, WIL was assigned a different 

frequency so the two stations no longer had to alternate 
broadcast days. 

To celebrate KW K's first anniversary the station leased 

the Odeon Theater on March 17, 1928 for a special stage 
show. A year later, in celebration of the station's second 
anniversary, a huge production was staged at the city's 
largest building, the Coliseum. The program featured 36 

acts, 24 of which were performed by the station's enter-

tainment staff. A reported 18,000 people attended. 
In 1929, Convey ran an ad for KWK in the city's 

Chamber of Commerce newsletter in which he extended a 

by Frank Absher 

unique invitation: "You are invited to visit our studios and 

offices on the ninth floor of the Hotel Chase, where every 
facility has been provided for the expert handling of radio 
programs. Our staff of twenty-one people is especially 

trained in radio broadcasting." The station had come a long 
way from the early days when the staff consisted almost 
entirely of Convey family members. 

FEISTY COMPETITOR IN THE MARKET 

Never one to take a back seat to the competition, 
Convey decided to provide his listeners with live coverage 
of a major aviation story in spite of the fact that his former 
employer (KMOX) had negotiated exclusive broadcasting 
rights. Things got tense on the scene of the event at St. 
Louis' Lambert Aviation Field, and as the arguing heated 
up, a KMOX engineer cut KWK's microphone wires 
during the broadcast. 

The resulting lawsuits were settled out of court, with 
KWK getting shared broadcast rights to the next year's St. 

Louis baseball games. 
In another 1929 confrontation, with a station employee 

who was moonlighting at a nightclub. Convey ended up in 

front of a police magistrate. Prohibition was still a way of 
life, and when asked 
in court if he had been 
drinking the night of 
the incident, Convey 

replied: " Well, I 
wouldn't consider it 

drinking. I had a bad 
cold and was taking 
spiritus frumenti pre-
scribed by my doctor. 
I think it was in a pint 
bottle, but I don't know 
because I'm not used 
to carrying bottles." 

Convey made the 

most of his baseball 
broadcast rights, en-
couraging the ladies in 
the audience to come 
to the ballpark and enjoy the special Ladies Day promo-
tion. An example: in the era immediately following the 

stock market crash, women were admitted to the ballpark 
for a 25-cent service charge. 
A few years later the Cardinals banned radio broad-

casts in the belief they were hurting attendance, so Convey 
sat atop the North Side YMCA across the street from 

Sportsman's Park and, with the help of a good pair of 
binoculars, related what was happening to the home team. 

The experienced promoter continued to take advan-
tage of opportunities to pump his station. In January of 

1930, a scant three months after the stock market crash, 

Convey announced the addition of 10,000 square feet of 

studio and office space, along with "a complete line of new 
furniture ... in keeping with the futuristic decorations 
which have been included in the improvements." 

Thomas P. Convey, station 
owner and master promoter. 
(c. 1930) 

TECHNICAL IMPROVEMENTS 
Convey was also working diligently at improving 

KWK's signal strength, tweaking the FRC with on-the-air 
diatribes at every opportunity: "With each application for 

an extension ofthe license— you know the law requires this 
be done every three months — we make the request that 

station KWK be granted increased power. So far our pleas 
have been unheeded, but if we are given permission one of 
these days we give St. Louis the best we can possibly 

give in high-grade radio features." 
The St. Louis Star reported Convey sent petitions to 

the Federal Radio Commission containing over 96,000 
signatures in support of the power increase. Those 

major expansion plans were finally announced in No-
vember of 1930 when KWK arranged to take over the 

original KMOX transmitter site in suburban Kirkwood. 

KWK purchased the old KMOX transmission site, 
complete with horizontal antenna. 

They also bought a 5,000 watt transmitter, Convey 
stating the entire acquisition exceeded $ 100,000 in value 

(although only $30,000 actually changed hands). It was a 
purchase signaling a step toward the good life Convey had 
envisioned for his family, but it also contributed to his 
early demise. 

A STAFF PARK 

The suburban transmitter site gave the Conveys a new 
home in a relatively rural area. Ever the promoter, Thomas 
Patrick Convey announced in 1931 that he was converting 
the grounds around the towers and his home into a country 
club for his station's employees. But that was not all — the 
St Louis Globe-Democrat reported: "Two large, modern 
soundproof broadcasting studios will be constructed on 

the present site of the broadcasting plant of station KWK. 
"According to Convey, the new studios are being 

erected to accommodate the artists at times when the 
weather conditions are such that cooling breezes would 
be particularly desirable and to provide fresh air to all 
who wish to ride out to the Kirkwood plant ... [ he] 
contemplates improving the four-acre tract, to be 
turned over to the employees of KWK as a recre-

ational center ... with a swimming pool, regulation 
tennis courts and a summer playground for the chil-
dren of the employees." 

Late one Sunday night in May of 1934, Thomas Patrick 
Convey suffered a burst appendix while at his home on the 

KWK Country Club grounds. Unfortunately, the residence 
was so far removed from the closest hospital that he was 
mortally ill by the time a doctor was able to begin care. 

Convey died five days later at Dr. L. B. Tiernon's 
hospital in suburban Pine Lawn after peritonitis set in. 
He was just 49 years old. In the obituary that ran in the 
Post-Dispatch, Thomas Patrick Convey was described 
as "a human dynamo of energy, impulsive, tenacious 
when he was sure he was right and uncompromising in 
a fight." 

His son Robert T. ( Bob) Convey immediately took 

over the job of managing KWK. Only 21 at the time, he 
continued as the manager, expanding KWK into a large 

operation employing 75 people, until the family sold the 
station for over $ 1 million in 1958. 

Although his radio career only lasted about ten years, 

Thomas Convey made his mark on St. Louis. The stations 
he set up are still there: KMOX is a Midwest "power-

house," now owned by Infinity. KWK went through some 
major crises over its life; it went dark twice, had its license 
revoked once, and was rescued from bankruptcy by 

Doubleday Broadcasting. Today, the station continues to 
exist as KSLG, 5,000 watts at 1380 kHz. 

Few St. Louis radio listeners today have ever heard 
of Thomas Patrick Convey, but it was his enterprising 
spirit that left a legacy of a station deeply committed to 
St. Louis, speaking to and with the community it served. 

Convey photo courtesy eSt. Louis Media Archives at Si. Louis 

Library. Touver photo used with permission of KMOX. 

Frank Absher is a broadcast journalist and historian 
based St. Louis. He can he contacted at 

labshei*saradio.com 
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811511D5 StS FM 
dirayi lITTER 
eimeume 88505 58W FM 

Features Include 

Ccre AFJZ t 6 / t:l7ArC:07716 
BROADCAST TRANSMITTERS 

www.contelec.com 800.733.5011 

Ease of Maintenance 
Simple Troubleshooting 
Proven Components 
Streamlined RF Path 
Rollout PA/Combiners 
Hot Swap Modules 

24.5" User Rack Space 
Reliable Analog PS 

Simple Control System 
Auto Power Control 

Soft-Startmi 
Socketed Components 

Redundant PA Amplifiers 
Precision 250 Meters 

ORS BROADCAST TECHNOLOGY, INC. 

CoRS 
TECHNOLOGIES 

Innovating since 1971 

New HD solutions in... 

• Transmitters 

Digital TI STLs 

• Microwave STLs 

• Monitors 

Custom designed and manufactured by 

QEI Corporation 
Where Radio Frequency Works 

Patents pending 

24/7 Service: 

856-728-2020 

Contact Sales at: 

800-334-9154 or 

cleisales@qei-rtcom 

AM Ground Systems Co. 
Ground System Construction, 

Evaluation & Repair 

1-877-766-2999 
www.amgroundsystems.com 
o 
o 
O 

Has your station lost coverage ever time? 

Is your AM ground system over 30 years old? 

Do you have a new CP or are moving transmitter sites? 

Has your ground system been damaged or vandalized? 

Is your base impedance or directional pattern unstable? 

Just wondering if you are getting all of the range your station In_ _ _ 

capable of? 

- if_the answer to any of these questions is ygs_ 
calt_tod4y-forr:efree construction, repair or_e‘ialuatibn-quot 

----7Ateliatele On-time InstaltatiOni-=--: 

_ Workman_ - 
_ 

- Tower Tune-up 

Free Budgetary Estimates & 

Quotes 
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Survival 
by Rich Wood 

How Not to Get Eaten Alive in Radio's Food Chain 
Pumping Iron Butterfly and Other Clashes 

[SPRINGFIELD. Massachusetts - January 2005] 
Sometimes a pun is just too tempting to resist. That is my 

story, and sticking with it provides the basis for this 
article - there really is relevance. ( However, I do offer a 

very insincere apology to Governor Schwarzenegger and 
the artists mentioned.) 

AUDIO CLASH 

Program Directors and Chief Engineers clash over many 

things. but audio processing appears on every Top Ten list. My 
philosophy is that the PD is the driving force in the sound or 

"stationality" of any station. By that I mean the overall 
impression made on a listener identifying one station over 

another- encompassing everything from the music to produc-
tion elements to how the audio jumps out of the radio. 

Most Program Directors are hired because of some previ-

ous ratings track record. The fact that such successes may not 
be repeatable in a new market is fodder for another article, but 
the bottom line is: his career is most directly on the line if the 
station fails. 

Program Directors and Chief Engineers are from different 
planets. The PD wants loud. The CE wants clean. The beauty 

of Saturn's rings ( clean sound) clashes with the far out, airless, 
processing of Jupiter. 

Their jobs are vastly different. The PD's job cannot be 
entirely quantified; the only equations that apply come from 

Arbitron and even they come with disclaimers. On the other 
hand, the CE has a toy box full of instruments to tell him (or her) 
exactly what is happening. Ohm's law is cast in stone until you 
deal with it on a subatomic level much too deep for radio. 

PEOPLE CLASH 

Both departments are steeped in pride. The problems 
begin there. When the PD comes to the CE and wants those 
clipping diodes to do more work, the CE either clutches his 
chest in horror or pounds it like a dominant animal being 

threatened by another male with his eye on all the females. And 
the butting of heads begins. 

The PD is convinced the station sounds wimpy and 
listeners will tune past it because it sounds "too soft" - not 
loud enough, not "punchy" enough. The CE is proud of his 
audio chain with that "ting, ting, ting" audio bandwidth - a 
term recently coined on the Internet by a prominent process-
ing expert. 

Since the systems are relatively fixed (more than 100% 

negative modulation of AM is a problem, and the pre-empha-
sis curve on FM causes some serious trade-offs), we have to use 
processing workarounds to get whatever sound the PD can 
squeeze through the CE. Been there. Done that. There were 

engineers who cooperated and were perfectly willing to let me 
take the blame. After all, the PD told them to do it. Or, perhaps 
my preference for gentler processing (and the resulting higher 
fidelity) based on several audio studies measuring Time Spent 

Listening more closely matched the CE's preference. 
I also have had engineers who absolutely refused any 

input ( invasion of their turf) by me, but also refused any 
accountability if the ratings went down. In one case, the CE 
wanted to pump the daylights out of the signal. He had 
enough corporate clout to get the GM - who knew nothing 
about audio and could not hear a passing subway train i fit ran 
over him - to give him free reign. 

CLASHLESS SOCIETY 

Although many PDs complain about engineers erecting 

barriers to thei r concept ofthe desired station's sound, my luck 
has been almost astoundingly good. I have great respect for 
Engineering, and - as someone who almost became an engi-
neer — I love the toys. 

I have helped build studios and speak tech-talk pretty 

fluently. Even though Tom Ray and I disagree about IBOC on 
WOR, we worked as a team and brought the station and the 
WOR Radio Network decades ahead of where it would be if 

we had fought. Our network affiliates consistently commented 
on how good we sounded. 

Jim Huste (the CE before Tom) and I converted the news 
department from carts to minidisks. No more cassettes went out 
with reporters. The quality improved and, in mono, there was 

plenty ofspace on the disc to archive important events. As a Talk 
AM, our options were limited (no pun intended) by the typical 
need to pump as much power over Manhattan as possible. 

At W.I1B(FM), in Boston, CE Jim Howard followed the 
programming department's requests nearly to the letter. The 
station sounded great, and the ratings had us #1 after WBZ's 

morning drive. Together we were able to take credit for success 
of one of the industry's most successful FM pioneers. 

CHRISTMAS CLASH 

I did have one engineer straight out of Dr. Seuss. Just 
before Christmas he replaced the heads on our cart machines. 

Like a contractor with a new bulldozer who is afraid of 

chipping the paint, he threw out all my Christmas music 
because the tape formulation was too abrasive. CDs were just 
becoming popular and the material had not been remastered. 
It was nearly all out ofprint. It was an ugly sounding Christmas 

with Madonna as the core artist. 
A suggestion: never do that. The cost to the station in 

ratings - especially now when Christmas music begins around 
July and we have All-Christmas formats - was far more than 
a new set of heads. 

A reasonable level of cooperation always works wonders. 

Rich Wood has programmed stations and netuarks .for owe- finer 
decades, and now operates Rid, Wood Multimedia, a programming/ 

production consulting company in ll'estern ;14.4. Contad Rich at: 
ricinvae / a mbox.com 

The Worst I've Ever Seen 
A periodic display of curious 

solutions for technical problems. 

[January 2005] Weepholes are little holes at the bottom of tower 

sections, designed to prevent accumulation of moisture inside the tower 

members. 

On the other hand, the usual 

way to keep moisture out of co-

axial cables is to ensure the seals 

are good, and use nitrogen or a 

dehydrator to pressurize the line. 

Most FM stations control and 

regularly monitor the pressure in 

the coax as a way to prevent arc-

overs or other potentially disas-

trous problems. 

However, this Missouri sta-

tion apparently got their methods 

slightly crossed, and installed a 

weephole on the transmission 

coax! 

Iff*; 

"gel 

We want to thank Charles Notice the duct tape 

Dozier, Director of Engineering "latch" for the weephole. 

for Legend Communications of WY, for sharing these pictures. 

Charlie assures us "when we purchased the station, we immediately 

installed brand new transmission lines and a new antenna. Then, then 

just for grins, we installed a dehydrator. We also "upgraded" our 
engineer; 1 think [the former one]'s flipping burgers now." 

Do you have a picture demonstrating genius in engineering — or 
something that wouldn't quite measure up to the "Rube Goldberg" stan-
dards? Please — send it on to la, so ur Call share the good, and the 1701 so 
good! Email to Editora radio-guide. con: 

Tips From the Field 
Tower Beacon Monitor Circuit 

From David Forsman 

Beacon Lamp(s) 

1-2 Turns 

470 Ohm 
1 Watt 

1N4003 

 N  
10K 1K 15V Zener 

 / Metering 
\  T . Circuit T 

470 uF 

Modified Power Transformer 

Note: If a given load current produces 
more than 12 VDC of output, use only 
a one-turn winding. If the output volt-

age is in excess of 12 VDC, then 

replace the 470 ohm resistor with one 

of a lesser value — say 270 ohms @ 1 

watt. The 15 volt zener diode pre-
vents surges from reaching the me-

tering circuit. 

[Lewiston. Idaho - Janiany 2005] Start-
ing with a small 120 VAC powertransformer 
(perhaps 40-50 VA), first remove the low-voltage secondary \\ nding(s). This is 

possible only where the secondary winding(s) are wound on the outside of the 120 
VAC primary winding. Then replace the secondary winding(s) with a one- or two-
turn winding of # 10 gauge copper wire. Finally complete the above circuit, and test 
the DC output voltage with a 1 kW electric heater connected in place of the lamp(s). 

In the power transformer that I used, I calculated that it had about a 700-turn 
primary winding. With two turns of copper wire in place of the old secondary 
winding, and connected to a 1 kW electric heater drawing 8 Amps, it produced 
about 12 VDC of output into a 10 megohm meter. Different transformers will 

produce different output voltages. Radio Guide asks you to please be very careful 
with this device, as you are working with lethal voltages. 

The author assumes no liability fbr the use or misuse of this device. Dave 
Forsman is Chief Engineer Ihr KOZE and KATW in Lewiston. Idaho. You can 
contact Dave at: shampoo@ siringa, net 

Modified transformer. 
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STAC1EM! 
No matter what they're talking about, STAC is the best way 
to manage your calls. 

STAC (Studio Telephone Access Center) puts you in control 
of your talk shows, request/contest lines, call-ins and phoners 
with great sound, ease of operation and scalable configura-
tion. Incorporating a pair of Comrex high-performance digital 
hybrids, STAC provides the most natural sounding telephone 
audio even when conferencing up to four callers. 

The STAC system is available in six (STAC 6) and twelve (STAC 12) 
line versions. Connect up to four control surfaces using standard 
CAT5 cable — no custom cabling required. Best of all, STAC is 
incredibly easy to use anyone can master it in seconds. 

Use STAC any place there's a web browser! 
If you have a computer, you've already got all the hardware and software 
you need. Just log onto the internet using a standard web browser ---- NO 
SPECIAL SOFTWARE TO INSTALL — go to your STAC IP address, and you 
are there! STAC 'EM from home, the studio or that great beach in Cancun! 

Cool features include: 
• STAC IP allows call control from multiple networked computers. 

• Busy-All makes starting contests a breeze. 

• Auto-Attendant answers, plays your message and STACs 
callers on hold. Great stress relief for screeners and producers! 

Toll Free: 8006237-1776 • www.comrex.com • e-mail: infoecomrex.com 
19 Pine Road, Devens, MA 01434 USA • Tel: 978-784-1776 • Fax: 978-784-1717 COMREX 



IT  
Guide 

by Tren Barnett 

Effective and Safe E-mail Communication 

The Internet, e-mail, Wi-Fi, and VolP have all changed 
the communications landscape. Using them effectively 
(and safely) takes, as with many things, good planning and 
good operating practices by your staff. 

[TUCSON, Arizona - January 200.5] As has been 
pointed out many times, technology is constantly chang-
ing. The same is true in the world of communication. 

For example, cell phones are quickly replacing fixed 
landlines; the traditional telephones plugged into the wall 
are increasingly being supplanted by wireless connections. 
To take this a step further, Voice over IP (VolP) is allowing 
multi-sited companies to communicate across the world 
without a long-distance carrier. Worried that the Internet 
will eventually mean the demise of long-distances carriers, 
the telecommunications companies are lobbying strenu-
ously to get legislation passed to control wireless Internet 
access, e-mail, and instant messaging. 

Communication now happens in ways never before 
expected. My daughter regularly communicates with a 
friend half way around the world. Twenty years ago, either 
the un-reliability of snail mail or long distance charges 
would have precluded much of their chit-chat conversa-
tion, the type that is important to true friendships. 

That does not mean that communications occur with-
out undue concerns. Viruses and many forms of privacy 
invasion inflict the common usages of e-mail and wireless 
telephony. In many ways a wired telephone line still 
provides the highest security. Spam is so rampant that 
many people change their e-mail addresses regularly. 

One might well ask: How reliable and worthwhile is e-
mail? To answer these questions we will look at e-mail 
from several different aspects: common courtesy, basic 
instincts, good practices, and what to worry over. 

COURTESY MAKES A DIFFERENCE 
As mentioned, e-mail has led to a world where 

communication is relatively free and easy. Free wire-
less Internet access as proposed by many cities today 
would only increase this. Yet e-mail without rules will 
without fail cause its own collapse as a reliable form of 
communication. 

To begin with, I realize that not every Doug Jones out 
there can have an e-mail address like djones@isp.com, or 
dougj@isp.com. But when we create duddlydougy@isp.com, 
sparks42@isp.com or dj@isp.com as our address, we ought 
to at least take the time to set up the account so that those 
receiving our message can still get a recognizable name when 
we send a message. 

This is an important step in e-mail courtesy; it is the 
same courtesy you provide when you call someone. If you 
block your number from caller ID, then you should realize 
many people will ignore your call, as they will not recog-
nize you. Similarly, the following address will be more 
likely to stand out in a sea of spam: From: "Doug Jones" 
<dj@isp.com> 

COMMON ABUSE 
There are reasons for concern over how e-mail is 

used. Employees who abuse e-mail at work can only 
expect that sooner or later e-mail privileges will disap-
pear for them. Common sense would cause most to 
realize that if it is inappropriate for an employee to be 
on the phone all day talking with friends, constantly 
typing personal e-mail or using instant messaging would 
also be frowned upon. 

Recently I received an electronic chain letter. Yes, 
I greatly care that many people were lost on 9/1 1, but 
that does not mean I want a chain letter about it. This e-
mail has supposedly been in constant circulation since 
the event, and I "must not allow the memory of these 
individuals to die," therefore I am supposed to forward 
it on to twenty people that I know. 

Come on! That is obnoxious. First, it is rude to 
obligate a friend to do anything; secondly, it is incon-
siderate to insist I force the same burden on my friends. 

With chain letters, spam, and urban legends, those who 
send such messages are effectively contributing to ruining 
communication for the rest of the intelligent world. This 
can already be seen, as many large companies are limiting 
Internet communications — some no longer even respond-
ing to e-mail. Courtesy matters! 

BASIC INSTINCTS 
Basic instincts follow e-mail courtesy relatively closely. 

Do not just forward e-mail indiscriminately. If a message 
contains an attachment, scan it for a virus before opening 
it. If a message contains a link and you just have to see the 
content, open the link by typing it directly into a browser. 

The reason for this is that many messages contain 
hooks, hooks that work to your disadvantage. Be they 
verbal, HTML links, or attachments, hooks are dangerous. 
Hooks fall into many categories. Consider these common 
hooks... 

I. Dear Sir, I am writing you as a friend of the family. 
Apparently unbeknownst to you, you are the sole heir to a 
fortune that ... 

2. Click here to see: 
a. Something funny. 
b. Your horoscope. 
c. Free stock alerts. 

Whether or not these hooks come from a known e-
mail address or not, they can be dangerous. If a message 
has a known e-mail address it does not mean that indi-
vidual really sent it. So if a message looks strange, bear 
in mind that it very well could be strange. Basic instincts 
save headaches. 

Basic instincts should throw up a flag when a message 
arrives from any of the free e-mail services. Why? Because 
most free e-mail services have been exploited widely and 
abused by senders seeking anonymity. The anonymity they 
provide, along with ease of opening many accounts, means 
risk for us. 

Some foolish IT departments over-react and block 
everything. Their motto: "The only thing wrong with e-
mail is the users. If there were no users, we would have no 
problems." Unfortunately, some of them are not kidding! 

GOOD E-MAIL PRACTICES 
Good practices complement common courtesy and 

basic instincts. Since there are many tools that provide 
POP (Point of Presence) or IMAP (Internet Mail Applica-
tion Protocol) to get e-mail messages off of a server, 
obviously the tool we use makes a difference. But the 
important point is not about which tool to use, but what 
good practices we want the tool to support. 

Junk e-mail filters can be useful. Many mail clients 
support junk e-mail filtering, but all too often such 
clients can make a mistake and filter out something you 
want. A case in point: recently Microsoft Outlook auto-
matically filtered out as junk some family pictures that 
my brother sent to me from a hotmail account. So while 
these filters are useful, they likewise are not always 
trustworthy. Good practice dictates using junk e-mail 
filters, but also perusing the messages before tossing 
them. Nevertheless, be warned: viewing a junk message 
can be the same as requesting more junk e-mail. 

It is also important how you send a message. Perhaps 
you have received an e-mail with a hundred names on the 
"To:" line — spammers love them. "Bee:" fields were 
created for two reasons: 1) to keep addresses confidential, 
and 2) to avoid having to read six pages of addresses just 
to see the cartoon at the bottom of the page. Normally, you 
should use "Cc:" when sending to others within the com-
pany, and "Bcc:" outside the company. 

HTML WARNING 
When getting e-mail from an unknown source, or when 

looking at filtered messages, I recommend disabling HTML 
formatted messages from loading. I personally do not open 
messages in HTML format without having requested them. 
(I am not saying best practices preclude this format, but 
instead use basic instincts before opening them.) This 
therefore means that a good e-mail client would be able to 
support such a format, but also allow for this format to not 
be viewed unless specifically requested to do so. 

Each member of the staff should clearly understand 
why they should be very careful: one mistake could com-
promise computers all over the facility. The many cases of 
virus attacks validate this concern. 

Most all communication can occur with simple plain 
text. The rest is just fluff. If, for some reason, more than plain 
text is needed, include additional data as an attachment, and 
explain what you sent, with the reason why they are included. 
Common courtesy dictates any attachment sent be of reason-
able size; not everyone has unlimited bandwidth— many still 
use dial-up connections. How happy will they be with that 5 
MB funny cartoon you were thinking of forwarding? 
A good e-mail client will not control whether or not I can 

receive attachments, or what types of attachments 1 have, but 
will allow me to decide what types offiles, ifany, I will accept. 
Ido not like my e-mail client denying me a document file that 
may contain macros, instead I should be able to put best 
practices to work and know ifl want to open such attachments. 

Compressed files or a standard graphics format are 
best used as an attachment. Compressed files can allow any 
data type to be sent to another recipient without serious 
implications. They can be scanned prior to opening and 
they obviously can decrease the size of attachment being 
sent. If sending a compressed attachment, common cour-
tesy would dictate that the message would explain what the 
attachment contains. 

Furthermore, basic instincts would preclude us from 
opening an attachment in any format that was not expected. 
A good e-mail client will allow the user to identify an 
attachment prior to reviewing the message. 

COMMUNICATIONS WORRIES 
Sadly, the various abuses of e-mail may soon make it 

a very neutered means of communication. Spam has 
caused many companies and ISP's to subscribe to ser-
vices that clean our in-boxes prior to our ever seeing what 
was actually sent. Unfortunately, this makes it possible 
for your e-mail address to be added — without notice — to 
a spam senders list, and your friends may never know that 
you sent a message. 

As to incoming e-mail, some corporate IT folks (those 
that hate users) have determined the best way to prevent 
problems is to prevent e-mail. They may set the system to 
strip any e-mail or attachment that it thinks has a virus or .exe, 
or even .zip file. One company IT fiend even instituted a 
"white list," deleting all incoming e-mail that was not on the 
list, without telling anyone. Hundreds of employees never 
even knew their e-mail from outside was being killed. 

What is a user to do? There are webmail clients, that 
allow a user to bypass the company mail system. But most 
webmail servers are entirely insecure. Ifthe webclient does 
not use a https connection, then all data sent back and forth 
is not secure. This includes username, password, and 
message content. Consequently, some IT folks now rou-
tinely block access to webmail clients. 

By the way, many people forget e-mail messages are 
not private; they are often stored on servers, readily view-
able by managers and many others besides the intended 
recipient. Likewise many messages posted to the Internet 
newsgroups and mailing lists are stored indefinitely, and 
easily found and veiwed via various search engines. 

E-mail was intended as a means of commun ication, not 
as a means of passing intelligence or top secret documents. 
Yet, as you can see, there are some rather stiff barriers to 
keeping the communication flow open. So, it is wise not to 
rely on e-mail as a means of secure, certain communica-
tion. If it is important, it may be prudent to use the phone, 
fax or standard hard copy in the mail. Or all of them. 

Effectively using e-mail can enhance communication 
at work, and provide other common friendly communica-
tion. Using good practices will avoid abuses, scams and 
virus infections. Safety comes from awareness. 

A computer programmer and System Administrator based in 
Tucson, Arizona, Tren Barnett can be contacted at tpb@ironmind.net 
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the PETER DAHL CO. for 
custom transformers 

DC filter capacitors • variable capacitors 

custom rectifier assemblies • transient suppressors 

and then some... 

Peter Dahl Co. 
write or fax for an extensive catalog 

915 751-2300 • fax: 915 751-0768 • 5869 Waycross • El Paso, TX 79924 

www.pwdahl.com • pwdco@pwdahl.com 

BALSYS  

Balsys provides any combination 

of turnkey, project oversight and 

coordination, or individualized 

services on a nationwide basis. 

U Workflow & Systems Analysis 

• Equipment Recommendations 

• Furniture Design & Fabrication 

• Wiring Design 

• Prewiring & Test 

CI On-Site Installation & Test 

1:1 Training 

• Studio Facilities 

• Technical Operation Centers 

• AM & FM Transmission Sites 

• Prefab Buildings 

• Towers & Antennas 

Studio Installation 
Studio Furniture 
RF Installation 

A unique combination of 

technical design and 

installation services with 

custom furniture design & 

fabrication, provides full 

service capabilities that 

assure new construction 

efficiency and quality as 

well as expansion of 

existing facilities at 

affordable cost. 

Balsys Technology Group, Inc 

Balsys Wood Arts, Inc 

930 Carter Road #228 - 232 
Winter Garden, FL 34787 

Tel: 407-656-3719 
Fax: 407-656-5474 

sales@balsys.com 
www.balsys.com 

References Provided Upon Request - Balsys is Fully Insured 

"Value Is The Realization Of A Job Accomplished Professionally, 
On Schedule, And Within Budget" 

— - - - 

lleiscellat4rettised 
Save Time and Money With SCMS! 

+28 Years of Personal Service 
+Experienced Technical Staff 
+New 8( Rebuilt Audio 8( RF 

+Extensive Rental Fleet 
.:•Rep for 600+ Companies 
+Trade-ins Welcomed 

Mid-South Sales: 
Bob Mayben 
Voice: 877-391-2650 

Central Sales: 
Bernie O'Brien 
Cell: 731-695-1714  

West Coast Sales: 
Doug Tharp 
Sales: 866-673-9267 

Mid- West Sales: 
Mary Schnelle 
Sales: 866-850-7790 

South-Atlantic Sales: 
Art White 
Sales: 770-632-1295 

North-East Sales: 
Jim Peck 
Sales: 315-623-7655 

South-West Sales: 
Tyler Callis 
Sales: 409-899-3324 

CORPORATE SALES OFFICE 
Pineville, N.C. 

Call: BOB, MIKE, ERNIE or MATT 

Toll FREE 1-800-438-6040 
1-734-889-4508 

Fax 1-704-889-4540 
e-mail sales@scmsinc.com 

www.scmsinc.corn 

cOU IL ,IOW WE KNCW 

INC 

The Broadcast Industry's 
6-channel UNcompressed Digital SIL. 

ORWARD 

I:EFLEC it D 

tSWR 

DIGITAL STL TRANSMITTER 

Advanced Technology, Only From TFT 

MODEL460 DIGITAL SIL TRANSMITTER 

DIGITAL STE RECEIVER 

MODEL467 DIGITAL SU. RECEIVER 

• 6 UNcompressed Program Channels, maximum 

• PC Configurable from Front Panel for Frequency, I/O, Alarms, LCD 

• Supports 48, 44.1, as well as 32 ks/s Sample Rates 

• 256 QAM, 64 QAM, 16 QAM Modulation 

• AES/EBU or Ana og I/O - Built- In Sample Rate Converters 

• Major/Minor Alarms on both Transmitter and Receiver 

• 3.125 kHz Step Size 

I i I 
Phone: (+ 1)408-943-9323 

FAX: (+ 1)408-432-9218 

www.TFTInc.com e-mail: info@tftinc.com 
1953 Concourse Drive, San Jose, CA 95131 
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Tech 
by Bob Hawkins 

Optimod 8100A Low Output Fix 
[EDINBURGH, Indiana - January 2005] You are 

having one of those nights: lightning has struck and the 
station audio is almost gone. There is no stereo light on 
your receiver. It is time to pay a visit to the transmitter 
site; your mind is racing as you try to analyze what could 
be the problem. 

FOCUS ON THE AUDIO CHAIN 

Because the station carrier is still on, suspicion 
turns to the audio chain, and specifically the processor 
— in this case an Optimod 8100A. I have found that 
often the culprit is the 
NTE9 18M output IC on the 
Stereo Generator/Output 
card, as it is electrically 
connected directly to the 
composite output. 

Once on site, a quick 
inspection shows that, sure 
enough, some part of the 
processor is "toast." The 
STL output looks "normal," 
as well as the input to the 
Optimod. The modulation 
monitor is essentially dead. 
Yet, i f you turn the radio up 
real loud, there is still some 
audio there. 

If you are faced with 
pretty easy. Just remove the "cover plate" and look for 

The NTE918M sits right behind the switch. 

Output Pilot 

these symptoms, the "fix" is 

the card #7, the Stereo Generator and Output card. You 
will find the NTE918M right behind the pilot switch. 

If you have a spare NTE918M on hand (a good item 
to have on the shelf— they are under $5.00 each), just 
pull the card, swap the chip, and you should be "back to 
normal." 

BACK UP WITH A TEMPORARY FIX 

Assuming you do not have an NTE 918M with you, 
you can still save the day, at least to a degree. The 
audio level may be quite low now, but it can be made 

better. 
The first step is to re-

- move the defective IC from 
the socket on the card ( de-
pending on the failure mode, 
this step may not be neces-
sary). Then turn the com-
posite output pot all the way 
down. The way the gain is 
regulated in this stage, lower 
resistance reduces the out-
put level — if the IC is work-
ing. So, without the IC in 
the circuit, full (( W rota-
tion of the composite out-
put effectively connects the 
IC's input & output together. 

In other words, you have a quick screwdriver-as-
sisted stage-bypass! 

You should also turn the pilot injection fully CW. I 
have found this to result in approximately 30% modula-
tion and 3.5% pilot injection. In other words, it will be 
about as loud as that 87.7 MHz FM audio that channel 6 
TV stations tell everyone to listen to. And some radios will 
even play in stereo at 3.5% pilot injection. 

At the very least, this solution beats the 10% mono 
modulation that you had before hands down. And you 
can safely run indefinitely like this — certainly until you 
get the replacement chip when the parts shop opens in 
the morning. 

Bob Hawkins is a contract engineer in Edinburgh, 
IN. He can he reached at hob53hoh@hottnail.com 
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Squeeze them on 
Jumper Wire. Great 
for temporary or 

permanent jumpers. 

You need 2 per pair! 

ST Connectors for 

66 Blocks... 

Bag of 10: $ 6.95 
Bag of 100: $65.00 
(Ridiculously Expensive!) 

We also have Punching Doublers, 66 
Blocks, Single Pair Jumper Wire in 

Assorted Colors, 66 Block & Modular 
Attenuators, and many other Unique, 
Problem Solving Telecom Products. 

Fix RF 
Problems! 

Handset Modular: $ 18.95 

1 Pair Modular: $14.95 

2 Pair Modular: $18.95 

1 Pair Hard Wire: $ 8.95 RF Filter 
Choose the frequency range for maximum rejection: 
• .5 ttp 3m hz AM) *3 to 30mhz *26 to 60mhz • 60 ft) 150m hz (FM) 

Now Available... Combination AM & FM Filters! 

See the RF Troubleshooting Flow Chart 
and four page RF Tech Bulletin at: 

www.sandman.com 

lihe99% Success Rate! 

RF 

Mike Sandman... Chicago's Telecom Expert 

Call for FREE Catalog: 630-980-7710 

!IBM 
Lower Prices • Better Quality • After Sale Service 

NBE-20 — 20 Watt Exciter — $949.00 

• Broadband amplifier. 

• All exciters are FCC Certified. 

• Easy to service, multi-module stages. 

• Frequency-agile, programmable on front. 

• Large heat sink and fan-forced air cooling. 

• Power output trim pot is located on the front. 

• Modules inexpensively replaced or repaired at our factory. 

• Frequency easily set in 10 kHz increments by two front buttons. 

NBE-250 
250 Watt Exciter 

$1,999.00 

NBA-500 — 500 Watt RF Amp NBA-1000 — 1000 Watt RF Amp 

$3,949.00 $5,949.00 

• NEXUS offers a full line of solid state FM amplifiers up to 2kW. 
• Solid-state MOSFET units with the same features as the exciters 
• VSWR protection and automatic fold back of the power. 
• Power and reflected readings on the LCD front panel. 
• Remote control and RS232 control through a DB9 RS232 port. 
• All units feature a very effective low pass filter in the final stage. 

www.NexusBroadcast.com 
(800) 219-7461 or (214) 329-4888 

Missing Your Radio Guide? 
Get Them All on the BDR 

Version 2.0 of the Broadcaster's Desktop Reference now 
includes every issue of Radio Guide since January 2003 to 
the present. Plus, there is an index for the PDFs, for easier 
location of older articles. 

The BDR (Broadcaster's Desktop Reference) is an ongoing effort 
to provide useful tools, information, and 
history of interest to broadcasters. 

The CD includes several sets of Radio 
Utilities, an AM and FM/TV database 
viewer (including DA patterns), as well 
as EAS printer paper sources, project 
schematics, historical data and pictures 
— even some humorous Top Ten lists. 

Recent additions include updated 
FCC and EAS checklists, and some 
equipment manuals. Having this out at 
the transmitter site can save you lots of time and effort. 
A Table of Contents for the BDR can be found at: 

www.oldradio.com/bdr.htm 
The proceeds from this CD fund both future improvements of the 

BDR as well as helping the efforts of oldradio.com to document the 
industry's history. 

There is no set price for the BDR. Many find $15-$20 appropriate 
to cover the costs of materials and shipping, plus a little extra for 
funding the improvements. If you pay more, it will be put to good use. 

If you have wideband Internet, we can now make arrangements 
for you to get the BDR quicker, via the Internet. 

Credit Card Payments Accepted at: 
www.radio-guide.com/products.html 

Or send your check or money order to: 
Barry Mishkind, 2033 S. Augusta Place, Tucson, Arizona 85710 

Please include your snailmail and email addresses. 
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Experience Exceptional Quality, 
Reliability and Service! 

Experience Armstrong Transmitter! 

. 111111111111111SM 

Our single tube FM 

transmitters offer you 
exceptional quality and 
affordable prices. 

Built for the "real world" 

environment these RF 
workhorses offer long 

term reliability and 
features not found in 
any other single tube 

transmitter available. 

Like Fiber Optic PA 

arc detection, PA 
thermostatic protection 
Roll Out Power Supply, 
and Key Component 
temperature sensors 

Armstrong Transmitter brings you the best RF 
products, the best around the clock support and the best 
prices ....because you deserve nothing less! 

ATRANSMITTER CORPORATION 

ARMSTRONG 

web: www.armstrongtx.com ph:315-673-1269 
email: sales@armstrongtx.com fx:315-673-9972 

Gibralter IV Series 

- • Horizon to Horizon 

ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 

\N. I I NNAS 

COMMERCIAL QUALITY 
(en, .9m. 1 Om. 1.2m. 1.5m, 1.9m, 2.4m. 27m. 30m 3 ftr 3 7m. 3.9m. 4.2m, 4 5m. 5.0m) 

Call For Info 

800-627-9443 608-326-8406 

www.dhsatellite.com 

Offering: 
* Feed Horns 
* LNB's 
* Multi-Cable 
* Receivers 

EAMI* Controllers 
*Antenna Covers 
* Custom Fabrications 

OVER 600,000 Manufactured 

• High Efficiency * Custom Fabrications 

• Fast Direct Delivery • 5 Year Warranty 

Fax: 608-326-4233 
Email: dhsat@mhtc.net 

Buy Factory Direct (S:: 

Save! 

LARCI. N 
We hear you. Loud and clear. 

LOOK TO LARCAN FOR TRULY MADE 
TO MEASURE FM SOLUTIONS 
Designed with a difference to ensure the highest quality audio performance - 

LARCAN offers a superior range of solid-state FM solutions from 25w to 5kW. 

Customer driven and purpose designed for optimum performance - we bring 

you the ultimate in FM broadcast technology from ' start to service'. 

We hear you. Loud and clear. 

4  - . - - ... • • 
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25w FM Translator 
FMT-25 

U.S. Tel 1-303-665-8000 • Fax. 1-303-673-9900 Canada Tel: 1-905-564-9222 e Fax: 1-M5-564-9244 

www.larcan.com Email: sales@larcan.com 

Custom Fit Features: 

• Superior Audio Performance 

• Modular Design 

• Wideband Operation 

• Automatic Tuning (front-end) 

• High Selectivity 

• Fully Synthesized (Tx and Rx) 

• Internal FCC Code Key Module 

• Compact 1RU Design 

I 
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Gear Guide: AM/FM Transmitters and Exciters 

Armstrong 

Armstrong Transmitter's new B series of 

FM Solid State transmitters are built around the 

FMX2000B platform. 

Multiples of the FMX2000B are externally 

combined to provide extremely rugged and re-

liable FM Solid State transmitters. Armstrong's 

"B" Series FM Solid State transmitters are avail-

able in even power levels from 2 kW to 20kW. 

For more information contact Armstrong's Sales 

and Marketing Manager Ernie Belanger. 

Armstrong 
Phone: 315-673-1269 

Website: www.armstrongtx.com 

DRS Broadcast Technology 

DRS Broadcast Technology will be introduc-
ing the new Continental ElectronicsTM 815D5 
and 815HD line of Solid State FM Transmitters 
at NAB2004 Show, booth #N2402. This trans-
mitter line wields a unique com-
biner system option that in-
sures that the most RF possible 
gets to the output in the event 
of single or multiple amplifier 
module failure. 

All of the Continental Elec-
tronicsT" FM transmitters use 
our "Soft Start TM" power control 
to gently apply primary voltage to the transmitter. 
The control and diagnostic system is of a rugged and 
simple design so that rapid repairs are made possible. 

This is just the beginning ola long plan of new 
innovations to come from our plant in Dallas, TX. 

DRS Technologies - Continental 
Phone 800-733-5011 

Website: www.contelec.com 

Nautel 

The Nautel M50 Direct-to-Channel Digital FM 
Exciter integrates seamlessly with the NE IBOC sig-
nal generator for HD Radio transmission in fully 
d igital or hybrid 
modes. Direct-
to- Channel 
modulation 
gives superior 
signal reproduction and eliminates analog up-conver-
sion. A built-in programmable time delay is ideal for 
HD Radio audio bypass or synchronous applications. 
A built-in DSP generator interpolates AES/EBU 

digital data or L & R analog audio to produce a digital 
stereo composite signal. Dual SCA generators and 
RBDS/RDS Coder are also built in. 

The M50 is frequency agile and six programmable 
preset audio source, power and frequency configura-
tions are selectable via local or remote control. 

Nautel 
Phone: 207-947-3693 

Website: www.nautel.com 

Bext 

The Bext XL 1000 is a frequency-agile, three 

rack spaces 1,000 W FM Transmitter. 

That's 5 1/4" tall, 19" wide and 19" deep, 
weighing only 50 lbs. 

There is a menu based pushbutton system 

below the large LCD Display and also a conve-

nient PC remote control. Connect the tranmnitter to 

a modem, the 

modem to a 

phone line and 

you can call 

your transmitter from any PC anywhere in the 

world, get readings, turn it off or on and change 

settings. This allows for a perfect stand by opera-

tion to cover multiple stations. Keep it on stand-by 

into a broadband antenna — also sold by Bext — and 

you can remotely put it on the air on any frequency 

any time. 
Bext 

Phone: 888-239-8462 
Website: www.bext.com 

Energy-Onix 

Energy-Onix continues to of-

fer one-tube FM transmitters from 

2kW to 30KW and solid state trans-

mitters from 20 watts 1 OKW. 

The one tube transmitters uti-

lize "zero bias triodes" with plate 

efficiencies of 75 to 85%. Some of 

their customers experience 3-5 

years of tube life, and by utilizing 

Eimac remanufacturing, their av-

erage tube cost is insignificant. 

Energy-Onix FM transmitters 

utilize understandable control circuitry with stan-

dard parts readily available. Transmitters are 

available for single or three phase operation. These 

USA manufactured equipments are available at 

very attractive prices. Delivery is from 3-4 weeks. 

Energy-Onix 
Phone: 518-758-1690 

Website: www.energy-onix.com 

OMB America 

The Model EM 1000 is an FM transmitter using 
solid-state power amplifier Mosfet technology . An 
LCD meter displays forward/reflected power, fre-
quency selection, power consumption, modulation 
level, modules voltage 
and current levels, etc. 

There are protection 
and alarms system for 
situations of SWR, tem-
perature, overload, over 
drive, and output power control for adverse 
conditions. The cooling system allows the trans-
mitter to work at altitudes up to 12,000 ft AMSL. A 
Wilkinson coupling system between power mod-
ules gives the advantage to work without interrup-
tion with 4, 3, 2, or 1 power module, each one easy 
to replace in very short time. Low pass filter and 
telemetry outlet as standard features. 

OMB America 
Phone: 305-477-0973 

Website: www.omb.com 

»Or 
• 

•   

Broadcast Electronics 

The BE FXi 60 and FXi 250 digital, direct-

to-channel FM exciters eliminate analog up-con-

version and 

filtering re-

quirements. 

An optional 

plug-in board 

allows the HD 

Radio signal 

generator to remain at the studio. This flexibility, 

available at low-cost only from BE, allows you to 

upgrade your exciter and then implement HD 

Radio whenever you choose. 

In a synchronous FM system, the FXi makes it 

possible to calibrate audio levels within a fraction 

ofa decibel — an important development for broad-

casters needing to fill-in licensed coverage areas. 

Broadcast Electronics 
Phone: 217-224-9600 

Website: www.bdcast.com 

Harris Broadcast 

The Mini_HDTM transmitter series are ideally 

suited for applications that require a low-power 
digital signal, including space 
combining with interleaved or 
separate antennas, dual port an-
tennas, FM combiner port injec-
tion, or high-level combining 
with a two-transmitter coupler. 

The new Harris Mini- HDT" 
FM digital transmitter line fea-
tures four models that will offer 
from 10 to 600 watts of digital-
only power. 

Mini-HD is the only low-
power FM HD Radio transmit-
ter line with Harris' exclusive 
IP2D linearity maximization circuitry that elimi-
nates a costly external filter and meets FCC mask 
requirements. 

Harris Broadcast 
Phone: 800-622-0022 

Website: www.broacast.harris.com 

PTEK 

PTEK Exciters are totally solid-state, with no 

tuning needed. They are FCC type verified for 

use in commercial and public broadcast stations. 

PTEK Exciters are fully remote controllable, 
easily transportable, and are designed and manu-

factured in the USA, with a 2-year warranty. 

Four models are offered: the FM25E, FM50E, 

FM 150E, and the FM250E. 

Available outputs are: FM25E, 5-30 W; 

FM50E, 5-50 W; FM 150E, 10-200W; FM250E 

10-300W. 

The units feature composite, SCA, and 600 
ohm mono inputs. Freq. range is: 87.7 to 108 MHz. 

PTEK 
Phone: 408-448-3342 

Website: www.ptekpower.com 
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TRANSCOM CORP. 

"À Bart tratiSmitter has been tmt.main stay" 
since Augult29th, 198B." MI) 

Transmittèrslrom 10W to 35kW 
Digital / Analog STLs, Translators 
Antennas, Filters & Combiners 

1 888 239 8462 
www.bext.com 

Serving the Broadcast indusiry Since 1978 

Visit Our Website - www.frnamtv.com 
Send your e-mail requests to: transcom@fmamtv.com 

Fine Used AM & FM Transmitters & New, Equipment 

F
M
 T
ra
ns
wi
ll
ei
 

1 KW 1998 
1 kW 1998 
1 kW 1986 
1 KW 1983 
5 kW 1985 
lo kW 1986 
50 kW 1985 
50 kW 1986 

1 kW 1998 
1.5 kW 1987 
3.5 kW 1986 
3.5 kW 1992 
5 kW 1982 
6 kW 1995 
20 kW 1978 
25 kW 1980 
25 kW 1982 
30 kW 1986 
50 kW 1982 

Continental 314D Solid State 
Harris Gates 1 Solid State 
Harris SX1A Solio state 
Harris MW1A Sold State 
Harris MW5B 
Harris MW1OB 
Continental 317C2 
Nautel AMPFET 50 Solid State 

Harris Quest Solid State 
BE FM1.5A 
Harris FM 3.5K 
Harris HT3.5 
Harris FM 5K 
Henry 6000D 
Collins 831G2 
CSI T-25-FA (amplifier only) 
Harris FM25K 
BE FM-30A 
Harris Combiner .(w/auto exciter-trinsmitter switcher) 

Used Misc. Equipnent 
USED EXCITERS: 

Harris Digit. 2002 Exciter 
• Continental 802B Exciter 
• New - 20 watt Synthesized 

USED MISC. EQUIPMENT: 

Audiometrics Stereo Distribution Amp 
BGIN 85 Aucio Amplifier 

Crown D-75 Audio Amplifier 
NEW - Denon 720R Cassette Player 
Moseley Remote Controls 
Potomac AM19 Phase Monitor, w/sampler 
Potomac 1901 Digital Phase Monitor, 2-tower 
Sola Voltage Regulator, 60 Hz 1 KVA s-phase 
And much more ... 
Retuning and testing available - call for quote! 

PO I3ox 26744, Elkins Park. PA 19027 

800-441-8454 215-938-7304 Fax: 215-938-7361 

tFlipJacic Fi-500 N  

„soo e 

CELL PHONE INTERFACE MIXER 

The FlipJack is the latest addition to the Conex line of cell phone 
interface products. The FlipJack is designed to interface most 
hand held phones that have a 2.5 mm hands-free adapter jack. 

FEATURES: 

FOR MORE INFORMATION 

1-800-645-1061 
www.conex-electro.com 

• Two headphone jacks ... each with it's own volume control. 

• Two Mic inputs and a seperate Line Input 

• Connection To A Standard Telephone Line. 

• Separate headphone cue switch for more flexibility 

• Operates on "AA' batteries ( Included) or external power (Optional) 

• Balanced Line Level Output 

• Slots for shoulder straps. 

• All IC's socketed for easy maintenance 

• Tuner input for off-air monitoring 

• LED level indicator 

COMEX EMell`11111 
1602 Carolina St PO Box 1342 Bellingham WA 98227 

phone: 360.734.4323 fax: 360.676.4822 

Congratulations!!  
To our FM Broadcast Friends who have been successful in 

the recent "Auction 37.- Energy-Onix can supply all your FM 

transmitter. STE and RPU requirements. 

We have requested that Broadcast Connection, with their three 

of lices. assist you. You will be very pleased with their personal, 

competent support. 

Best of luck !! 

Fe/zeta/id 7eiee 

Bernard \Vise, President 

Energy-Onix Broadcast Equipment Co., Inc. 

Broadcast Connection Offices 
John Shideler 
6301 Jackpine Dr. 
Bellvue, CO 80512 

Tel: ( 970) 482-9254 Fax: (970) 482-6123 
john@broadcastconnection.com 

Steve Ellison 
2164 New Garden Rd, Williamsburg, IN 47393 

Tel: ( 765) 847-2143 Fax: (208) 439-1895 
steve@broadcastconnection.com 

Dan Roberts 

921 Meadowbrook Rd, Elwood, IL 60421 
Tel: (815) 423-7122 Fax: (815) 361-0683 
dan@broadcastconnection.com 

ENERGY-ONIX 
BROADCAST EQUIPMENT CO , INC 

1306 River Street, Valatie, NY 12184 
Voice: 518-758-1690 / 888-324-6649 
Fax 518-758-1476 
Email: energy-onix@energy-onix.com 
Website: www.energy-onix.com 
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Rebuilt Power Tubes 1/2 the Cost of New! 

ECONCO 
es, 1445/ 

e‘s:0 

e/4f)/ 

Tel: 800-532-6626 Web: www.econco.com 

Intl: + 1-530-662-7553 Fax: + 1-530-666-7760 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

• 
(760) 438-4420 

LINK@SURCOM.COM 

AM Ground Systems Co. 
Ground System Construction, 

Evaluation & Repair 

1-877-766-2999 
www.amgroundsystems.com 

DA HOOK DA GAP 
Safety Grounding Hook Lightning Dissapation Gap 

Solid Brass hook & Hardware Available with Horn or Ball Gaps 

Fiberglass Rod Handle Patented (#5,661,262) 

#10 Copper Cable & Alligator Clip Hot Adjust Mechanism 

To purchase, or for more technical data, 
telephone, write, or email home page. 

Wilk Science and Technology Inc. 
1112 North Grove Avenue, Oak Park, Illinois 60302 

Telephone & Fax: (708) 524-8588 
http://members.tripod.corn/w70mum/edwilk.htm 

CCA PARTS 84. SERVICE 
V&J Electronics 

Can supply all parts, schematics, and 
manuals for CCA, CS1. Sintronic, and 
Visual transmitters. Field service and 

complete rebuild transmitters available. 

Call Van or Jerry Meier: 770-907-2694 

Fax: 770-907-2694 — 24/7 Service 

COD, Visa, Master, Discover, NET- 15/30 
www.ccaelectronics.net 

ifeere-nlemcic.st Ccpr-r»? 

Transmit-Satellite-
Web-Convergence 

RIZ transmitters 
(AM,FM,SW) 

New QuickSpot (portable 
VSAT uplink) 

Digital One- web products 
Register on our website for free report 
"Information Suppliers Don't Want You 

to Have" 

Call Us Today 

800-870-9233 

Your 
Econco 
New 
Tube 
Source 

Sale  
Prices 

4CX3500A 
$1750. 

4CX7500A 
$2295. 

Oh the web at ww-vv.fibbi-oadc..ast.coni 

BALJE 
TPANSIVIITI-E1:18, INC. 

www.bisuartx.corn 

BAUER - ELCOM BAUER - SPARTA - CETEC 
Re-Manufactured 

Bauer Transmitters Available 

AM/FM - 2.5 kW to 25 kW 
www.bauertx.com paul@bauertx.com 
915-595-1048 Fax: 915-595-1840 

D&C Electronics Co. 
- New Tubes - 

We have the alternatives for all your needs, 
at the lowest prices, direct from our stock! 

EIMAC, SVETLANA, PRO-TEK`, EEV, and many others. 

352-688-2374 or 800-881-2374 

VISA & MASTERCARD Accepted 4) 

I 
BeardiTeoresifor Aeteriurers 

fee4eneei.F1 - 

terirdtéittk ir i • f 

libefe '509 1/1> C 
L. Sec 

Isolation 

Quality PREM 

Tranaformers 

1/8" Mounting Holes 

Inocold (22 
uestr1o..1.Gla3s)s Epoxy 

B  

Plated thru Holes 

- Audio Lightning Isolator (d Hum ISO) 

Hertel Engineering 

8 • - 

Newman Kees 

Measurements 

8611 Slate Rd 

Evansville, IN 

47720 

812-963-3294 
nkengeensightble.com 

Response 30 - 30 K 
(Increasing above 30 K) 

$24 &5 ea' 
Free Shipping 

an Order of 4 or more 

Think Only the Big Guys Can Look Sharp? 

Think again! 
Mike flags like these 
cost $ 150 for four. 

www.mikeflags.com 

RF PARTS" 
COMPANY 

From Milliwatts to Kilowatts'5 

Eimac • Amperex • Svetlana • M/A-Com 
Motorola • Toshiba • Philips Mitsubishi 

Se Habla Espanol • We Export 

800-737-2787 
760-744-0700 Email: rfpiefparts.com 

wavw.rfparts.com 

Now Available! New Sections! 

The updated 2004 version of Eimac's 
Care & Feeding of Power Grid Tubes 
Handbook is now available. 

Contact Richardson 
Electronics today for 
your FREE copy. 

.4>
Richardson Toll Free 

Electronics Internet 
Engineered Solutions E-mail 

800-882-3872 
630-208-2200 
broadcast rell corn 
broadcast@rell corn 

Chris Scott Associates 
Visit uur 

www.scott-inc.com 

Ph: (270)781-5301 

Fax: (270)781-1232 
Bowling Green, Kentucky 

AM-FM 
Notch Filters 

iOlOe•SI•le 

NRSC 
Loop 

Antenna 

`tile 

SPACEWISE® 
Home of the"BUDGET CRUNCHERS"Til 

EXPRESS STUDIO TM GREAT QUALITY! 
GREAT PRICES! 

• 1 1/2" PLYVVOOD LAMINATED TOPS! 
• DUAL SIDED FINISHED BASES! 
• SOLID WOOD BULLNOSE AND TRIM! 
▪ W000 KICKS! ' EUROPEAN DOORS! 

CALL US AT...800-775-3660 
6 RACK 2 PC STUDIO mom $3995! SEE US AT...SPACEVVISECOM 

Several affordably customizable studio systems to choose from! 
Large sturdy pre-built base modules for easy and fast assembly! 

Plus...economically and safely delivered crated to you! 

OWN A LPAM STATION! 
LICENSE FREE! 

• 1-2 Miles Range Possible 
• FCC Part 15 Type Accepted 
• Best sound in the business! 

Tel 919-362-9393 Fax 919-3674)607 Visa\M/C 

http://www.am1000RANGEMASTER.com 

sales@am1000RANGEMASTER.com 

Page 36 Radio Guide January 2005 



Service Guide: Radio Equipment Products and Services 

D 
Cs 

DIVERSIFIED 

COMMUNICATIONS 

SYSTEMS 

9139 Route 18 

Cranesville, PA 16410 

814-756-3053 

"SERVING BROADCASTERS SINCE 1981" 

BROADCAST EQUIPMENT REPAIR 
Audio/RF Equipment - AM/FM Transmitters 

Free Consultation/Loaners Available 

BROADCAST SERVICES 
AM/FM Antenna System Testing & Repair 

NRSC Measurements 

Turnkey AM/FM/LPFM Transmitter 
and Studio Installations 

Compliance/Facility Inspections 

www.divcomm.biZ 
Email: rpogsonw aol.com 

rfEngineers, Inc. 
Coverage modeling 

RF exposure limit reports 
STL & microwave path analysis 

Collocation and interference studies 
Expert witness testimony by P.E.s 

For information call: 352-367-1725 or 

Visit www.rfengineers.com today! 

BEW INTERNACIONALS 

"Now in Our 34th Year' . 

World Leader 

in AM-FM 

Transmitters 

AM & FM Pre-Owned Units in Stock 

All Powers and Manufacturers 
Instruction Books - Spares - Complete 

Visit our Website: www.besco-int.com 
Or Call Rob Malany at: 321 -960-4001 

Professional 
Equipment Repair 

b.- Consoles 

b. Exciters 

• STLS 

to. Automation Systems 

D.- Audio Processors 

Transmitters 

Remote Equipment 

Purchase Online! 

Maximize your FM Station 
Use the Software that 
works as hard as you do! 

rfInvestigator-FM v2.5 
The Industry leader in Innovative Engineering Tools 

Make Your Work Easier and Faster 
Display and Printing Improvements 

*Set Colors and Line Weights 
*Invert Colors easily 
*Display ESRI Shape Files 

Completely redesigned "DA Design Tool" 
*Set your own Antenna Design Limits 
*New Booster Designer 

rfSoftware, Inc. 
innovative engineering tools 
Visit vvvvvv.rlsoftware.cOrn Today 

Call 352-336-7223 

DANGER 
NO ENTRY FOR ANY PURPOSE 

RF TRAINED  PERSONNEL ONLY 
DO NOT TOUCH TOWER 

HIGH RF VOLTAGES 
YOUR ASR NUMBER HERE  

FCC Tower signs - AM and FM towers 
Guy wire protectors - Antenna Tags 

Antenna ID Products call 610 - 458 - 8418 

road"st 
gingering 
Bogie 

New and Used Broadcast Radio books. AM. FM, 

Cable. Web-casting. Antenna theory and design. 

Digital, Networking, Amateur Radio and more! 
Study for your SBE Certification. Knowledge is 

power! www.BroadeastingBooks.com 

at Lightner Electronics, Inc. 

Toll Free: 866-239-3888 
www.LightnerElectronics.c 

We Buy & sell 
Used Transmitters & Antennas 

30KW FM - BE FM30 20KW FM - CCA FM20000D 

20KW FM - COLLINS 831G2 10KW FM - GATES 10B 

10KW FM - COLLINS 830 5KW FM - ENERGY-ONIX MK5 5 

3 OKW FM - CCA 3000D 3.0KVV FM - CSI 3KW 

2.5KW FM - HARRIS FM2.5H3 1.0KW FM - COLLINS 830D 

1.0KW FM- CSI T1F 10KW AM - CCA 10KW 

5.0KW AM - HARRIS MW-5A 1.0KW AM - COLLINS 20V3 

1.0KW AM - HARRIS MW-1A 250W AM - GATES BC-250GY 

A/O America 
Phone: 515-432-5780 Fax: 801-761-2511 

aqamerica@excite.com — www.usproradio.com 

McPherson Radio 
Specializing in pre- owned QEI transmitter products. 

QEI — 6 Month Warranty— QEI 

All equipment tuned and tested on your frequency. 
MRC has a repair facility to meet your broadcast needs, 
for repair of QEI exciters and low power transmitters. 

Other broadcast manufacturer products are welcomed too. 

Bob Brown at 856-232-1625 Fax: 856-232-2075 

Email: mcphersonradio@comcast.net 

Zonum Industries 

Quality Rebuilt Tubes 
4,000 Hour Guarantee 

— Se Habla Español — 

Phone: 530-476-2400 Fax: 530-476-3210 
zonumindustries@yahoo.com 
www.zonumindustries.com 

www.cie-wc.edu 
Visit our Web Site for detailed course 

descriptions, tuition prices or for a 

FREE Course Catalog. 

MOORETRONIX 
BROADCAST & INDUSTRIAL ELECTRONICS 

Our 3rd Year 
Our client list continues to grow. 
Thank you for your confidence 
and equipment purchases. 

We Re-Condition 
Pacific Recorders BMX 1-0-10, AMX, 
ABX and RMX, Stereo-Mixer and 

Mixer News-Mixer products 

Solve Your System Wiring Problems Fast! 

With STEREOTRACER 

See our Web News-Update page, for details. 

Tel: 800-300-0733 Fax: 231-924-7812 

VVVVW.MOORETRONIX.COM 

Bay Country Broadcast Equipment 

Your #1 Source for Quality 

Used Broadcast Equipment 

Call us for our latest list of quality, in stock radio 
broadcast equipment, or view it at our website: 

Bay Country Broadcast Equipment 

http://www.baycountry.com 
(Website Updated Daily) 

E-mail: into@baycountry.com 

877-722-1031 (Toll Free) 786-51:3-0812 ( Fax) 

FM Prospector: For Professional 
FM Frequency Searches 

FM Prospector is the ideal low-cost 

frequency search program. 

• FREE FM Database downloads 
• Find new channels 

• Upgrade stations 

• create area-to-locate maps 

• LPFm & full service spacings 

• Find translator channels 

The -Leader" in broadcast engineering software 
800 743-3684 

www.v-soft.com 

Earn Your Degree at Home! 
Cleveland Institute of Electronics 

FRE 

CIE offers a variety of comprehensive yet affordable independent study 
training programs in electronics and computer technology! 

Partial list of programs offered: 

• A.A.S. in Electronic Engineering 

• Electronics Communications 

Call (800) 243-6446 for details. 

Visit www.ciebookstore.com 

• 19 Self- Study Lessons 

• Instructor Support 

• Certificate upon completion 

• Graded Exams 

FCC COURSE on CD - $49.95 
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www.amgroundsystems.com 
www.armstrongtx.com 
www.audionlabs.com 
www.balsys.com 
www.belar.com 
www.bext.com 
www.broadcast-devices.com 
www.bdcast.com 
www.bsiusa.com 
www.broadcasttools.com 
www.broadcastwarehouse.com 
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www.rectifiers.com 
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www.dhsatelhte.com 
www.contelec.com 
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www.energy-onix.com 
www.eriinc.com 
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www.gorman-redlich.com 
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Broadcast Devices Announces 

Composite Audio Mixer/DA 

The CMP-300 Composite Mixer/DA system is de-
signed to combine various FM/TV base band signals 
together to form one composite out that can be fed to up 
to three separate exciters and/or SIL systems. 

pr. 
rde   

The CMP-300 can accept composite stereo, SCA. 
RBDS, and/or TV SAP signals simultaneously. The 
CMP-300 features three wide band inputs with level 
control for each and three independent outputs which 
also have separate level trims. Each input can be indi-
vidually configured for balanced or unbalanced opera-
tion. Suggested uses include premixing of up to three 
base band signals for older exciters lacking enough 
inputs or distribution of signals to up to three exciters 
when only one stereo generator, STL, SCA, RBDS, or 
SAP signal is available. 

Broadcast Devices 
Phone: 914-737-5032 

www.broadcast-devices.com 

Radio Guide Ads: January-2005 Radio Guide Calendar 
Email your information to: radio@broadcast.net 

SBE Certification Exam 
Feb. 4-14 — Local Chapters — Dec. 27 App Deadline 

National Religious Broadcasters Convention 
February 11-16 — Anaheim — www.nrb.org 

National Assn. of Tower Erectors (NATE) 2005 
February 14-17 — Dallas — www natehome.com 

Great Lakes Broadcasting Expo & SBE-91 
March 7-8 — Larsing, MI — www.michmab.com 

IBS International College Radio Conference 
March 1 1-1 3 — New York — www.collegeradio.tv 

Oklahoma Assoc. of Broadcasters & SBE-56 
April 1-2 — Tulsa, OK — www.www.oabok,org 

SBE Certificaton Exam 
April 19 — Las Vegas — March 1 App Deadline 

NAB 2005 Spring Convention 
April 16-21 — Las Vegas — www.nab.org 

SBE Certificaticn Exam 
Jun. 3-13 — Local Chapters — Apr. 22 App Deadline 

Northern New England Broadcasters & SBE-110 
June 23 — Manchester, NH — bteffner©wcax com 

Texas Assoc. of Broadcasters (TAB) 
Aug 3-5 — Austin, TX — www.tab.org 

Nebraska Broadcasters Assoc. & SBE-74 
Aug 1 0-1 2 — Lincoln, NE — www.ne-ba.org 

IBC2005 Conference 
Sep 8-12 — Amsterdam — www.ibc.org 

2005 Fall Radio Show 
September 21-23 — Philadelphia — www.nab.org 

SBE Chapter 22 
Sep 28 — Verona, NY — www.wwvv.sbe22.org 

Pittsburg Chapter 20 Regional SBE 
Early Oct. — Pittsburgh — www.broadcast.net/—sbe20 

Madison Broadcasters Clinic 
Oct 11-1 3 — Madison, WI — wwvv.wi-broadcasters org 

Boscon, Boston & SBE 11 
Oct 25-26 — Marlborough. MA — www.bos-con.org 

Totally Automated Weather 
Forecasts for Radio Stations 

("'T lJkitaI '1/eatherman 
'eve' 7 • • Agan 

• Accurate weather forecasts 24/7 
• Totally automated - no dubbing 
• Works great with satellite or 

voice-tracked stations 
• Perfect for local sponsorship 

For information 
visit www.digitalweatherman.com 

or call 800-391-5726 

Las Vegas-based Digital Weatherman LLC is 

now distributing Tom Churchill's Digital Weather-
man system, a totally automated system for delivering 
up-to-date weather forecasts to radio stations. 

Churchill says, "Many stations just record a 

weather forecast that runs every hour, with no way to 
update it with current conditions and temperatures. 

Weekend weather is an even bigger problem because 
many small stations are running unattended and there 
is no one around to provide updates." 

To solve the problem, Churchill wrote a custom 
program that "reads" the National Weather Service 

data feed and then pieces together a forecast using 
pre-recorded audio segments with Churchill's own 
voice. 

Churchill says, "It sounds like I'm right there at 

the radio station reading the weather forecast." The 
system updates the forecast every hour and even 
announces the current sky conditions and the local 
temperature. 

"Competing services that supply weather fore-

casts via phone or FTP can't do that," according to 
Larry Fuss, a veteran broadcaster who heads Digital 
Weatherman LLC. "I started using Digital Weather-

man on all my stations in Mississippi in 1994. Having 
the ability to air accurate forecasts every hour, com-

plete with current conditions, gave me an advantage 
over the competition. Our local weather sponsorships 
were always sold out." 

The Digital Weatherman system also produces 
its own weather bulletins — from Flash Flood Watches 
and Warnings, to Tornado Watches and Warnings. By 
interfacing Digital Weatherman with a station's EAS 

equipment, weather bulletins can interrupt regular 
programming immediately, saving valuable time dur-
ing severe weather. 

Digital Weatherman LLC 
Phone: 702-898-1554 

www.digitalweatherman.com 

rain' «fkjO 
sum sia gima NM u - 

COMPANY 
Cool-Amp Silver Plating Powder 

• Maintain your RF frequency. 
• Increase conductivity. 
• Minimize power loss from oxidation. 
• Applied ON-THE-JOB. 
• Cost-effective pure silver coating for 
copper. brass, or bronze. 

Conducto-Lube 

Increases conducti ity fur switches 

Prevents hot spots. 

Highly conductive, contains pure silver. 

Prevents galling that will freeze hinge joints. 

Order Direct 

Phone 503-624-6426 Fax: 503-624-6436 

salesecool-amp.com www.cool-amp.com 

"DESIGNED TO FIT 
"EXPRESS 
STUDIO'S", 
el $1995! 13ere"al 

5 

IN YOUR STUDIO & YOUR BUDGET! 

TOP QUALITY WELL BUILT SYSTEMS EASILY CUSTOMIZED, SHIPPED AND ASSEMBLED! 

SPACEWISED" le HOME of the DELUX. & RADIAL STUDIO. SYSTEMS' 800-775-3660 
"WE'RE BROADCAST EXPERIENCED". spacew ise.com 
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Consultant 
Guide 

Consulting Communications Engineers 

EMC Test Lab 
• FCC Applications 

• Frequency Sear( hes and Coordination 

• AM-FM-CATV-ITFS-LPTV 

• EMC Test Lab - FCC and European ( IEC) 

• 

Email: info@owleng.com 

OWL ENGINEERING, INC. 

651-784-7445 Fax: 651-784-7541 

5844 Hemline Ave. N. Shoreview, MN 55126 Member AFCCE 

Market Analysis 

Engineering Software 

Ethnic/Demographic Data 

Custom Full-Color Mapping 

Sales Marketing Packages 

Dataworld is America's unequaled provider of 
data services, specialized maps, and 

broadcasting-related technical reports and services. 

Phone: 800-368-5754 info@dataworld.com 

Fax: 301-656-5341 www.dataworld.com 

Radio Consulting Engineers 

a SSOCIATES 

Consulating 
Communications 
Engineers 

FCC Applications • Design • Field Engineering • Tower Detuning 

Upgrade & Relocation Studies • AM Directional Array Tuning & Proof 

EXPERTS IN: 

FM • Directional Antennas • RF Exposure • TV • DTV Transition 

210 S. Main St, Theinsville, WI 53092 • 262-242-6000 • Fax: 262-242-6045 
www.evansassoc.com Member AFCCE 

MULLANEY ENGINEERING INC. 
Consulting Engineers 

• Design and Optimization of 
AM Directional Arrays 

• Field Work 

• Analysis for New Allocation 

• Site Relocation and Upgrades 

AM-FM. TV LPTV 

Wireless Cable 

(MDS/MMDS/ITFS/OFS) 

• Environmental Radiation Analysis 

301-921-0115 • Fax: 301-590-9757 

Email: mullengr@aol.com 

Radio Guide Tech Initiative 

System One 
Communications 
Broadcast Constructors 

and Consultants 

888-625-5649 

• A M-FA1 Site Construction 

• Complete Tower Service 

• Antenna & Transmission 

Line Diagnostics 

BROADCAST WORKS 

Applications and Upgrades 
New Construction 

Emergency Field Service 
Preventive Maintenance 

Broadcast Works builds and maintains 

broadcast facilities all over the country. 

We work in markets of every size. 

903-509-2470 Fax: 903-509-0880 
Email: hello@broadcastworks.com 
Web: www.broadcastworks.com 

Your Ad Here 

Only $50.00 

Reach 11,000 Readers 
Every Month 

Reach those who will 
specify your services. 

Email: radio@broadcast.net 
or call: 928-284-3700 

Graham Brock Inc. 
Broadcast Technical Consultants 

Full Service From Allocation to Operation 
AM - FM - TV - AUX Services 

Field Work - Antenna and Facilities Design 

Over 35 years engineering 

and consulting eyeriance. 

912-638-8028 
202-393-5133 

www.grahambrock.com 

rcommunications Technologies Inc. 
Radio Frequency/Broadcast 
Engineering Consultants 

AM • FM • TV • LPTV 
Cellular/PCS Site Analysis 

P.O. Box 1130, Marlton NJ 08053 
Phone: 856-985-0077 
Fax: 856-985-8124 

web:www.commtechrf.com 

Clarence M. Beverage 

Laura M. Mizrahi  A 

As announced at the NAB 2004 Radio Show, Radio Guide 
magazine has embarked on a Tech Initiative to encourage the 
sharing of technical knowledge and experience among the engi-
neering community. 

As part of this outreach to encourage information sharing, a 
number of manufacturers have already contributed over $ 15,000 of 

gear, to be awarded to the best submissions. Some of the items 
include: 

jig 

.1111111101. 

NEMRY 

41111111,111rIldr 
111~111tillitlIGLIML 

«bon  OPTIMOIY 
Audio Optimized  

11••••.h.D.8.0 
fo••••••11,0munnEbn.Gaele 

• Broadcast Warehouse DSP-X Digital Processor Çe''' 

• Comrex DH-20 Digital Phone Hybrid 

• Audion Labs Voxpro Digital Audio Editor 

• Henry Engineering Studio Drive Mixer 

• Orban Optimod 1100 Processor Card 

• rfSoftware rfInvestigator (full package). 

What we are asking is for you to share your Tech Tips, User 
Reports and War Stories as well as longer articles on topics that 
interest you, from studio construction or renovation, to transmitter 
site maintenance. Please address any questions or submissions to: 

Editor@radio-guide.com 

Broadcast Warehouse DSP-X 
The DSPX: Small Box — Small Price — BIG SOUND. 

The BW DSPX audio processor is now shipping with version 2 

software. V2 adds remote control by TCP and serial, real time clock 

daypart scheduling, composite clipper filtering, multiband window 

gating, adjustable x-overs, revised clippers with even lower distortion, 

and audio failure switching. 

MIME. • CLIPPle 

•••••• ineva @Yr.. ckne 

The DSPX packs all of this into a 1 rack-unit sized compact case and 
offers 99% of the features found in the other processors that tradition-

ally cost live figures and up. 

Keith Renton from London's KISSIOOFM and MAGIC FM has 

this-to say: "At first we were one of the disbelievers but it's not until 

you actually listen to the DSPX that you are quickly converted.-

To test drive the DSPX, point your browser to www.dsp-x.corn and 

remote control a DSPX by TCP, over the internet while listening to a 

stream that is being processed by the DSPX that you are control linu. 

The DSPX, the soon to be unveiled DSPX2 and other BW products 

will be shown at the spring NAB show in Las Vegas, booth N422 

For more information on the DSPX and other 13W products visit 

www.broadeastwarehouse.com 
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Are you 
ready for a 
breakout 
performance? 

The notion of 'perfect sound" is always going to 

be fodder for debate among rad o pros far and wide. 

But regardless of what you hear as " perfect" most PD's 

and ergineers agree that major market radio sound 

demands consistent loudness, punch, anc clarity. In fact, 

more :han ever, it demands the Orban Optimod-FM 8400. 

With five times the raw process ng power of its predecessor, 

the Orban Optimod-FM 8400 delivers a consistently louder 

signal with lower distortion than any other product on the 

marKet, analog or digital. . and at lower cost. The " look 

ahead" ihtelligent design means you'll pump out polisied, 

balanced: sound regardless of the input — be it speech or 

mus,c — and you, have the flexibil:y of customizing that 

sourd with over 20 expertly desgnec preset audio textures. 

The Orban Optimcd-FM 8400 also features three levels 

of password-protected access control and full TCP/IP 

network and PC dial-up remote control. What a package. 

But then...you wanted perfect, didn't you? 

For mo-e information on the Orban Optimad-FM 8400 

call us today at 1-800-622-0022. 

www.broadcast.harris.com 
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Radio Guide Websites 
Radio Guide . www.radio-guide.com 

Used Gear: www.radio-classifieds.com 

Radio History: www.oldradio.com 

Radio Web Links: www.radiolinks.net 




