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When I first started in radio back in the 60s, it was easy to spot the Chief 

Engineer. He ( it was always a guy) wore a white shirt. carried a slide rule, and 

spoke in a language that most of us programming people did not understand. 

We rarely saw the Chief Engineer, since heworked late at night. But we knew 

how to contact him: the daily log had a page for-discrepancies," and ifsomething 

was not working right, that is how we contacted him — and he would mysteriously 

appear to make things right. 

Fast forward to the year 2005. It takes a far different skill set these days to be 

a Chief Engineer if the help-wanted ads are any indication. 
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Don't Get Zapped! 
PowerClamp surge suppressors clamp 

lightning-induced powerline transients to 

within a few volts of normal AC voltage! 

PowerClamp will pay for itself by reducing 

expensive damage to transmitter site 

equipment caused by powerline spikes 

and surges. 

Protect your transmitter and 

Stay On The Air with PowerClamp! 

DISTRIBUTED BY 

Broadcasters 
General Store 

www.bgs.cc 

-352-622-7700 

We Sell At Least One ECO FM Transmitter Per Day!! 

ENERGY-ONIX ECO Transmitters are 

the most popular FM Transmitters ever 
built. There are at least 1000 of these 
transmitters operating world wide. 

They utilize one zero bias triode operat-
ing in a grounded grid mode and incor-

porate a solid state driver and frequency 
agile exciter. Their reliability is unprec-

edented and their prices are realistic. 

Do you want to know more details? Con-
tact our office or your neighbor — he 
must have an ECO transmitter. Or, bet-
ter yet — visit our modern 35,000 sq. 
ft. factory in beautiful "Upstate" New 
York and "Kick the Tires." 

  ENERGY-ONIX 
BROADCAST EQUIPMENT CO., INC 

HERE ARE SOME OF THE REASONS 

• Honest Prices 

• Understandable Control System 

• Single, Long Life, Triode in 
Grounded Grid Configuration 

• No Neutralization Required 

• Minimum Plate Voltage 
(7500 Volts for 25KW Output) 

• Solid State IPA with Loads of 
Reserve 

• Automatic Power Output Control 

• VSWR Foldback and Trip Control 

• Extremely Long Tube Life 

• Personalized Technical Support 
from Competent Engineers who 
Designed These Transmitters 

• Models Available at 4, 6, 8, 10, 
15, 22, 25, 30, 40 & 50KW 

• Manufactured in our U.S.A. 
Factory 

"The Transmitter People" 

P.O. Box 801, 1306 River St., Valatie, NY 12184 

VOICE: 518-758-1690/888-324-6649 FAX: 518-758-1476 

E-MAIL: energy-unix u energy-onix.com 

WEB PAGE: www.energy-onix.com 
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Living With Emergencies 

As this issue goes to press, Hurricane Katrina is bearing 
down on New Orleans and the Gulf Coast, already having 

dropped a bundle of water on Miami and southern Florida. 
Most of us can only sit and watch, grateful the disaster 

predicted for the Gulf Coast is not going to affect us (oil 
prices notwithstanding). Others are being prepared by their 
companies to move in as soon as the weather passes and 
help "clean up" any damage. 

Nevertheless, at some point we all are affected by 
weather or other factors. The August 2003 Northeast Black-
out was a "call to arms" for many stations and, according to 
some reports, the broadcast industry installed more genera-
tors since then than in any other comparable period. 

You need more than a silence sensor to keep your 
programs on-air. For some excellent points to use in 
developing a generator acquisition plan, be sure to read 
Scott Cason's series, starting on Page 8. 

Over the next few weeks, manufacturers certainly will 
be busy helping stations get their facilities back to "nor-
mal." Most of them will ask that you be patient if they 
cannot solve your problem instantly. So, as an aid to speed 
things along, we offer you Jeff Welton's tips ( Page 10) on 
how to get the best service from Tech Support folks. 

Later on, after emergency conditions recede and things 
calm down, many stations will reflect on how their engi-
neers performed service "above and beyond" to get back 
on the air. 

While some think such engineers are a dying breed, 
one thing is clear: the Broadcast industry still needs great 

engineers — folks who live radio. For a look at just who 
these folks are and why they do what they do, we invite you 
to turn the page and consider, with Donna Halper, just who 
are the modern Chief Engineers. - Radio Guide -

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 

New 

Simian 
broadcast 

automation 
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Thousands of users have discovered how 
easy and versatile BSI Simian really is. 

Test and try 

before you buy. 
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The Chief Engineer Today: 

"It's Not a Job, it's a Life-style" 

by Donna L. Halper 

The radio engineering profession has been in tran-
sition Ibr some time. From combo announcers with 

"Six Week Wonder" licenses to the elimination °Ply 
First Phone to the consolidation 0/ stations into large 

clusters, the Chief Engineer's lift has changed a lot. 

We asked Donna Ha/per to look into how happy 
engineers are with theirjobs- and themselves- today. 

The responses were, as anticipated. Yety interesting. 

[QUINCY. Massachusetts] When I first started in 
radio back in the 60s, it was easy to spot the Chief 

Engineer. He ( it was always a guy) wore a white shirt, 
carried a slide rule, and spoke in a language that most 

of us programming people did not understand. 

THEN AND NOW 

We rarely saw the Chief Engineer, since he worked 
late at night. But we knew how to contact him: the daily 
log had a page for "discrepancies," and ifsomething was 

not working right, that is how we contacted him- and he 
would mysteriously appear to make things right. 

Fast forward to the year 2005. It takes a far differ-

ent skill set these days to be a Chief Engineer if the 
help-wanted ads are any indication. 

I checked several radio magazines and found that 

station managers want more than technical expertise 
and prior experience. The Chief Engineer should be "a 
strong leader," "a take charge individual," someone 

with "excellent people skills." 

MORE THAN A TECHNICIAN 
The ideal candidate should be "willing to work 

nights, weekends and holidays," "on call 24 hours a 

day," and "able to handle a crisis." Oh, and by the way, 
he or she may be expected to take charge of more than 

one station - in the ads, some owners said the Chief 
Engineer would be responsible for between three and 

seven stations. ( Sometimes inflated, once on the ioh.t 

Slightly Schizoid? Sometimes it is hard to tell if the 
Chief Engineer is a manager or worker in the trenches. 

At least these days no one expects the engineer to 
sing. Back in radio's early years, if a guest failed to 
show up, the engineer was expected to entertain the 

audience, and having musical talent was a definite plus 
for anyone who wanted to get hired. 

Today, however, it is not about having musical 
talent. But at some stations, it also is not uncommon 

for the engineer to be treated like a janitor: called to 
change light bulbs in the lobby, mow the grass, even 

unclog the women's toilet. That is, after patching the 

loose shingles on the roof, fixing the broken lock on 

the back door and repairing the laser printer in the sales 
department - sometimes on three hours' sleep, after 

working all night at the transmitter. Maybe things were 

better when they just expected the engineer to sing! 

HANDLING THE CHALLENGE 

While preparing this article, I spoke with Chief 

Engineers and consulting engineers all over the 
United States. These are men and women who are 

dedicated to broadcast engineering, who have earned 
the respect of their colleagues. But even those who 
were generally pleased with their own job situation 

still had concerns about where the industry is 

headed, and they saw problems that remain unre-
solved. 

Perhaps the most common problem mentioned by 

Chief Engineers relates to the effect of media consoli-
dation. Even at the best companies, engineers are 

expected to do more and more with fewer resources, 
and often with little help. 

Margaret Bryant, who is Director of Engineering 

for ABC Radio Networks in Dallas, explains, "While 
I have one of the best engineering jobs, I hear about 
some of the worst engineering ' situations' from our 

affiliates. Iliad one affiliate that was asking my opin-

ion about the salary they were offering for an engineer. 

It was about $45,000 in a small town. That's not 
horrible, I thought. 

Margaret Bryant 

"Then they told me ho‘\ many stations the person 
would be responsible for, and then how many miles 
apart they were. I told them that to be responsible for 
several stations, each two or more hours apart from 
each other, they didn't need a higher salary, they 
needed more than one engineer!" 

MORE WORK, LESS FUN 

Jeff Glass, Chief Engineer of Northern Public 

Radio's WNIU and WNIJ in DeKalb IL, agrees. He 

too has a stable job and no complaints about the boss. 

And yet, he says, "Radio is not as fun now as it once 
was. For me, one reason is that all of the equipment 

that's my responsibility is scattered all around north-
ern Illinois. 

Glass continues: " It is not at all uncommon that I 
have to drive 140 miles round-trip to push a button. 
This situation frustrates my efforts to get projects 
done, because I can't be in two places at once. Back in 
1980, this station was all on site: one station, one 

transmitter, everything in one place. Now 20 years 

later, we have two studio sites, four transmitter sites, 
one translator and one site where all of my STLs arc 

located. I spend more of my time traveling than any-

thing else." 

As Glass and others noted, travel time is seldom 

considered by managers when they think about how 

many engineers are needed to keep a station ora cluster 
running smoothly. 

A CHANGED ENVIRONMENT 

To some degree, how engineers arc treated has been 
affected by the highly competitive nature of media 

today. "Radio has changed," says former CE Tom 

Osenkowsky, who now works as a consulting engineer. 

Tom Osenkowsky in a new studio he built for 
VVVOF, Fairfield University in Connecticut. 

"It's now an entertainment business with competi-

tion from two satellite providers, iPods. Internet-only 
radio, the Internet itself plus all forms of video. Advertis-

ing dollars are now divided among the atbrementioned 
plus cable TV and print media," says Osenkowsky. 

And that, says Dana Puopolo, can play a part in 

whether an engineer's work is valued or not. Puopolo 
is another former CE who became a consulting engi-

neer. "The current crop of owners and managers see 

engineers as bad. [Engineers] bring them bad news, 
which always costs them [money.]" 

In such a competitive media universe, the drive to 

save a few bucks often impacts the engineering depart-
ment. Puopolo is certainly not the only one who has 

noticed it. Several engineers remarked they had been 
asked to defer what they felt was important mainte-

nance, or they were told to spend less on it. 
-There's much more of an obsession with the bot-

tom line than there used to be," says Sid Schweiger. He 

became an engineer in 1978, and works for the 
Entercom cluster in Boston. "Too many owners treat 

engineering as an expense rather than a necessity- that's 
one of several reasons why there are fewer engineers." 

NEW TECHNOLOGY'S EFFECT 

in fact, frustration about owners who are "penny 
wise and dollar foolish" was a commonly expressed 

sentiment. And this is where the new technology has 

been a mixed blessing, as some owners seem to believe 
that new equipment should never break down. 

Frank Foti is a former CE who is now president of 

Telos Systems/Omnia Audio. "Equipment in the 1980's 
was the first to be viewed as "trouble-free" (well sort 

ot), and this [has] hurt engineering. Many radio sta-
tions figured that their transmitter would play on 

without the need of a full-time body to oversee it." 

(Continued on Page 6) 

Page 4 Radio Guide September 2005 



Simple or 
Interactive ROS 
your choice! 

lnovonics 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 
..tiaimimgagingimmigagaw 

• coRes. 

JIL 

I n ovo n lc s 
1305 Fair A i • Santa Cruz CA 95060 
TEL: (831) 48'10552 • FAX: (831) 458-0554 
www.inovon.com • e-mail: info@inovon.com 

Download full 
spec sheets at 
www.inovon.corn 

FM Broadcasters' 
First Choice 

SHPX ROTOTILLER® FM Antenna 
HD Radio ReadyTM 

im Rugged brass construction 
• Stainless steel brackets 
• Reliable series fed elements 
• Welded internally pressurized feed connection 
• Multiplexed versions available 

"HD adio" is a trademark of iBiqu ty Digital :orporaticn 

ELECTRONICS RESEARCH, INC. 

C - A  (812) 925-6000 I www.eriinc.com 

Tieline's broadcast quality 
GSM codecs now come with up to... 
15,000 FREE* GSM minutes! 

Choose any GSM mobile plan and we will contribute towards your first 
bill. This potentially could be worth up to 15,000 FREE GSM minutes. 

The Tieline GSM module slots into the Commander G3 or i-Mix G3 codec 
and works in all GSM coverage areas throughout the USA and in over 
200 countries around the world. Insert your SIM card and you're ready to 
broadcast. 

You can even remote control your talent's audio input level from the 
studio during your broadcast. 

Contact Tieline Technology to order your free demonstration today. 

TiQIÏnQ 
TECHNOLOGY www.tieline.comkg 

800-780-4750 

This special limited offer valid when you purchase any two Tieline Codecs and at least one Tieline GSM module. Tieline %ill include a $50 00 rebate voucher in your codec purchase which is redeemable on 
return to Tieline with a valid purchase receipt from your broadcast dealer. The $50.00 voucher holds a potential value of up to 15,000 FREE GSM minutes. Based on a major national cell phone carrier's pian. 
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The Chief Engineer Today: 

"It's Not a Job, it's a Life-style" 

Continued from Page 4 

Even today, some station owners fail to understand 

the importance of regular maintenance, and believe 
they can get by with only a part-time engineer. 

Not all of the conversation about the new technol-

ogy was negative. A number of engineers praised its 
ability to simplify their jobs and make the station run 

more smoothly. 

Among them is Willie Barnett. He has spent 18 

years at WFIF in New Haven, where he is both an 

announcer and Chief Engineer. "When I started, we 
had one satellite-fed program, fed live. Everything 

else was on cassette or reels. Music was on vinyl. 
Spots, promos, jingles were on carts. The transmitter 

was an all-tube beast. Now it's all solid state, not a tube 
in the place. No more carts, no more vinyl, and no more 

reels. All of the national programs are on the bird, 
digitally recorded overnight." 

Most engineers praised the features of today's 
automation equipment, but a few still recalled the 

"good old days" fondly. Mike Holderfield is the CE of 

Styles Media Group, with stations in Alabama and 
Georgia. He remembers how when he was starting out, 

the passion level seemed to be higher and radio felt 

more like a family thing. Equipment wasn't as ad-

vanced or as reliable and required more attention, but 
there was still plenty of time to homebrew or modify 

or experiment." 

Mike Holderfield, Chief Engineer 

for Styles Media Group 

DEVELOPING NEW BLOOD 

Today, there seems to be less experimenting, be-

cause modern equipment performs so many more 
functions than anyone thought possible 20 years ago. 

The specialized knowledge needed to work with today's 
automation makes Jeff Glass more reticent to hire 

inexperienced students as board ops. 
"Nowadays, a young kid could take down the 

AudioVault by accidentally deleting one file," Glass 
said. "Carelessly connecting his/her laptop to the 
AudioVault network could cause a virus infection that 

would corrupt three AV systems here. ... It is much 
easier to really screw up the radio station's automation 

system and the final air product by making a mistake." 

A related problem which worries the engineers is 
that not enough young people are entering the business 

the way did in years past. Partly that is because of low 

entry level salaries for engineers, compared to salaries 

in other technology-related fields. As Dana Puopolo 

says, " If I have to have big time people skills and 

computer skills and RF skills and audio skills, etc. 

then I'm qualified to make three times as much as I do 
in radio — doing something else!" 

The engineers all agreed that somehow new people 
must be encouraged to come into the profession. 

There there were few suggestions about how to 

keep them from getting frustrated and quitting. 

R-E-S-P-E-C-T 

In addition to the need for better pay, there was a 

consensus that engineers do not receive the respect 

they deserve. In some cases, this is because the sales 

and programming departments still are not entirely 

aware of what a good engineer can do for a station. 

But in other cases, engineers contribute to their 

own image problem, says Gordon S. Carter, CE of 
WFMT in Chicago. "Too many engineers act like 

they don't respect themselves these days. They dress 
sloppily, talk and/or act like they are poorly edu-
cated, and charge too little. As a result, employers 

(those who write the checks) don't respect engineers 

in general, and the cycle continues. When engineers 
begin to act like they respect themselves, others will 

begin to respect us." 

WHAT TODAY'S ENGINEERS 
LIKE MOST ABOUT THEIR JOB: 

• Having the best sounding audio in 
the market 

• Fixing equipment that was supposed 
to be impossible to fix 

• Problem-solving; exchanging ideas 
with other engineers 

WHAT THEY LIKE LEAST 
ABOUT THEIR JOB: 

• Driving for hours to do maintenance 
at all the stations in the cluster. 

• Being taken for granted by station 
management. 

• Not being paid what they deserve. 

Tom Bosscher is the Director of Engineering for 
Cornerstone University Radio in Grand Rapids MI. 
Bosscher agrees that a professional attitude is needed. 

He also talks about how engineers should set limits 

on their time. 
"A very common "boss" mode is to push and push 

a person to see what they can get away with," Bosscher 
said. "Most engineers will keep working more and 

more hours, thinking they are a failure if they can't 

handle a seven station cluster in 60 hours. Hint: you 
can't. Do you think they have one salesperson for all 
those stations? Just stop when you hit your 40-50 

hours. Most everyone will understand." 
Bosscher suggests that engineers should not be 

afraid to be their own publicist. "Keep notes on what 

you have donc, and write a report every month that 

goes to all department heads. Most have no idea what 

you are doing for them." 

"YOU CAN'T BEAT THAT" 
Despite the concerns the engineers expressed about 

their jobs, none of them said they would want to be 

anything else. Mike Holderfield states that "I still love 

it and have never regretted my choice of vocation." 
Kent Winrich of Clear Channel's Milwaukee clus-

ter tells how his stations reward innovation and cre-

ativity. Contrary to some of the negative press about 
Clear Channel, he says he is very well treated. "Risk 

takers are rewarded. And [Clear Channel] invests to 

ensure quality broadcasts." 
Bill Croghan of Lotus Broadcasting in Las Vegas 

also praises his ownership. "I've never been happier ... 

I work for VP/GM Tony Bonnici, who is the best GM 

I've worked with in 40 years. I'm not the highest paid 

guy around, but I'm doing better than a lot. My skills 

and input are respected ... and rarely do I have a major 

expense turned down." 

Bill Croghan, Lotus Broadcasting, Las Vegas 

And Gary Blau, Director of Engineering for 
Jefferson/Pilot's Miami stations, loves the "constant 

challenge" of his work. "I'd say you have to have a 
really big passion for radio to sustain you through the 

80% BS that you will face along the route to enjoying 

the 20% that really turns you on. But that's probably 
true of any gig." 

However, broadcast engineering is not just any gig. 
As Gordon Carter says, "Would I chose any other job? 
Not on your life. Every day is different. Some are 

boring, some are exciting, but it's never the same 
twice. That's the fun of it. Besides, I get paid for doing 

what I like to do. You can't beat it." 

THE REMAINING ISSUE 

A common question surfaces in discussions: when 
these experienced engineers retire, will there be a new 

crop to keep the stations sounding good and running 
smoothly? And will they share Carter's enthusiasm for 

the profession? Perhaps organizations like SBE can 

train and nurture tomorrow's engineers, or perhaps 

they will come from colleges of engineering. 
But wherever they corne from, radio desperately 

needs more of them, since contrary to what some 

owners believe, good audio does not happen all by 
itself. 

President of Donna Halper and Associates in 

Quincy, MA. Donna consults stations all over the 

country. Her email address is dlh@donnahalper.com 
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STAC TM! 
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 Cornrex 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. 
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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: 
• STAG I P 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 producer& 

STUDIO TELEPHONE ACCESS CENTEP 

Toll Free: 800-237-1776 • www.comrex.com • e-mail: info@comrex.com 
19 Pine Road, Devens, MA 01434 USA • Tel: 978-784-1776 • Fax: 978-784-1717 COMREX 



Maintenance 
by Scott Cason 

Keeping the Power On 
Part 1: Transmitter Site Generators 

[LOUISVILLE, Kentucky] Any radio station owner who 
takes their service to the public and service to their advertisers 
seriously has a back-up generator. 

While there may be a couple of stations out there that 
could run off solar cells, the reality is that without power, 
things get very quiet. And that is not good for broadcasting. 

Definitely not desirable! 

Most gensets are found at the tower sites, since studios are 
normally located in an area where the power is somewhat 
reliable. If it is not, it will not take very long for an owner to 
consider getting a generator for the studio site as well. 

Most industries cannot tolerate lost power for any length 
of time; broadcasting is among them. For most stations, 
especially in the large markets, being offthe air due to a power 
outage simply is not an option. 

QUICK LESSON 

For those who need a lesson, all it usually takes is a 
ruined remote or two, costing a few thousand dollars a 

throw, before most owners are screaming for quotes on a 
generator. Another prompt is when construction starts in 
the area of either studio or transmitter and "backhoe fade" 
suddenly becomes a factor. 

It is worthwhile to recall the blackout of large portions of 

the Northeast in the summer of 2003. Hundreds upon hun-
dreds of radio stations — many who have slogans proclaiming 
how they are there to serve the community"— were offthe air 
— silent — because they either did not have a generator or their 
generator failed due to lack of maintenance. 

Fortunately for many stations, there has been a real push 
in recent years (especially among the major corporations) to 
install generators at the transmitter sites. The aftermath of 
last year's hurricane season in Florida convinced many 

GMs that it finally was time to bite the budget bullet and get 
a generator in place. 

MORE THAN A LUMP OF METAL 

Up until about ten years ago, I never had the joy of 

ordering a generator. The stations under my care either had 

a generator or they did not care about it. When I did get the 
opportunity to buy one — let me tell you, it was a learning 
experience. 

The transmitter site for the station was at the end of a 
circuit which passed through an industrial park. Anytime 

there was a problem, from a squirrel getting across a trans-
former to a vehicle taking out a pole, this station was off the 

air. And the summertime sags were something to behold. 
What finally convinced the owner to purchase a genera-

tor was going off the air one Friday night during a high 
school football game. High school football is big in the 
south, and the game was sold out. Running make goods and 
refunding money caused him to "see the light," which led 

to him phoning me and asking about installing back-up 
power at his transmitter. 

NOT TOO SMALL, NOT TOO BIG 

Making sure you get the right genset that can be counted on 
to pull the transmitter when the power goes out is no easy task, 
nor should it be taken lightly. Get a generator that is too small, 
and you will waste your money on equipment that will never 

work, nor will it ever be made to work unless you are willing to 
accept reduced TPO while you are on generator power. 

A modest-sized generator for broadcast use. 

On the other hand, ifyou get a generator that is too large, 
you will be throwing money away on excess capacity and 
possibly see reduced generator life since they do not like to 
be run with a lot of headroom. They have a load rating for 
a reason. 

Another reason to pick the right sin generator: since you 
cannot simply go to the local Home Depot and pick up one of 

these puppies off the shelf, a generator is a long term 
investment that, when done properly, will give you years of 
worry free service. 

DOING THE HOMEWORK 

There are so many types ofgensets to choose from that it 
is a good idea to do some research to know which is the best 
for your situation. 

Is it going to be inside a building or do you need a weather 
proof enclosure? Gas? Propane? LP? Diesel? There are the 
three big makers of gensets, Cummins, Generac and Kohler. 

Some are better suited for the loads found at transmitter sites, 
others are better suited for loads found at studios. 

If you ask four engineers what is their favorite generator, 
you will get five different answers. But it still helps to ask 

around. A good way to find out about the reliability, ease of 
maintenance, and local support for different models is by 

asking around at the next SBE meeting. 
After you have done the initial risk assessment (what it 

takes to ensure no power outages, period), then figured the 
degree of standby power protection required (minimal 
backup, substantial power for short outages or total standby 

for extended periods), you then have to figure out what kind 
of load you will be expecting the generator to pull. 

ANALYZING THE LOAD 

At an FM transmitter site, it is relatively easy to figure 
loads because the load is quite constant. Your TPO is 17 kW 
and it stays 17 kW day or night or no matter how loud the PD 

likes the sound. 
At AM sites, the load can change dramatically if the AM 

has nighttime power changes, for example. With TV, the load 

changes slightly for tube transmitters based on average pic-
ture luminance and the effect it has on visual plate current. 

The main transmitter is often (though not always) the 

biggest load. Then you add any and all terminal equipment: 
things like processors, STL receivers/transmitters, RPU re-

ceivers, remote controls, burglar alarms and both tower 
lightning and work lighting. 

Do not forget those tower lights! You certainly do not 
want to be a sitting duck during a power failure with a dark 
tower. A small tower with one flashing beacon is not much. 

A taller tower with multiple flashing beacons — especially 
when they are all flashing at once — is a major load factor to 
consider. Sometimes the beacons even can end up consuming 

more than the transmitter power. 

The next time you get a chance, place a clamp-on 
ammeter on your beacon lead. You might be surprised how 
big the swing is while the beacons are flashing. If you have 
multiple beacon levels on your tower, multiply that by the 
number of beacons. Seeing a load rise and fall like that will 
send some generators into fits trying to keep up. 

KEEPING YOUR COOL 

You might also want to take into account any ventilation 
needs. Although you might be able to get by during a short 
power outage during the summertime without your air condi-

tioning (as long as you have some type of fresh air back up 
system). I have seen "springtime" thunderstorms leave the 
power out for several days. 

Also, do you want to be working during the wintertime 
with no heating? If your transmitter is big enough, and you 

have the exhaust ductwork fitted to blow hot air in the shack, 
you might be able to get by without adding the heating unit to 
the load. But if yours is a solid state class A FM with low heat 

output, or if your bigger transmitter has the exhaust ducted 
outside, you might want to add heating units to the overall 
load for the generator. 

WKBI's large 800 kW Generator. 
Note the cinderblock needed to reach the door. 

The next thing to consider is your back-up transmitter. 
Under normal conditions, you would not be running your 

main and backup at the same time. That is, unless your main 
took a hit during the storm and you are working on it into the 

dummy load. I always like to err on the side of caution. 

Ifyou are considering I BOC for the future ofyour station, 
you will want to factor in the load for a digital transmitter 
when working up an order for a new genset. It will not be of 
much help ifyou find out the genset you ordered six years ago 
cannot pull the new 5 kW IBOC transmitter. 

ADDITIONAL POTENTIAL LOADS 

Other things to consider at the transmitter site include 
tenants, both present and future. Back-up power makes 
your tower very attractive to others who are looking for 
tower space to rent. 

It also means you can charge a few bucks more per month 

to locate their antennas on your tower and their equipment in 
your building. If you get a chance, look at the base of a tower 

that has cell antennas on it. Nearly all the major cell phone 
operators have back-up power for their cell sites. 

For current tenants, you can give them an option. Get on 

a back-up power circuit for a few more bucks per month or 
stay off back-up power with the rent staying as it is. If they 
agree, make sure it is added to the lease agreement you have 
with them he/öre the changeover. This protects you from 
lessees who may try to put a little shuck and jive on you come 
rent time. If you have it in writing, with their signature on it, 
they cannot deny it. 

As you add up the total load requirements, double-check 
to make sure you have not left anything out. In our next 
installment, we will look at the different load requirements 
for a studio site, and determine what to order. 

Scott Cason has over 25 years o/ experience in radio and 
TV. He à currently President eaGrange Communications, 

a contract engineering firm, in Louisville. KY. Contact Scott 
scouglagrange-cynn.corn 
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Sports Broadcasts 

Interface SDIutions 

Communications 

Live interviews or remotes? 

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

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

and RemoteiVlix Sport interface to PBX systems, cell phones, and analog 

lines for true flexibility. We also offer a full line of passive interlace tools 

like the Daplor Two - Wireless Phone Audio ' nterface. 

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

800-552-8346 815-786-2929 fax - 815-786-8502 infoPjkaudio.com 

Prophet Systems can get you to the top. 

Visit Us at 

NAB Booth #619 

Tools that make the impossible, possible. 
NexGen NexGen Digital. Stable easy to use 

conten: management for Radio and 
TV broadcast, providing several hardware and 
software configurations to scale to any size station. 

Podcast XLR8R is simple to use 
and is easily integrated into the 

workflow at a radio station. Content creation 
professionals now have a tool available to them to 
easily craft compelling, original and even 
experimental programming. NexGen's XLR8R 
enables radio stations to convert content to an MP3 
podcast file six to 10 times faster than real time. 

/
.eqbaieeÀww_  MusicGen Pro: the smart, xem 

o sophisticated music scheduling 
system for the way radio is programmed today. 
Top PDs have collaborated to create a powerful 
program which will rotate music better than any 
system available. It's the only music scheduling 
system designed to mn seamlessly with NexGen. 
It's time to replace your old, outdated and more 
expensive scheduling solution. 

  This comprehensive, standalone 
ere-wsaeiv newsroom software enables 
reporters to write newscasts. receive and 
manipulate wire copy and digitally record, edit 

and playback audio. Completely scalable-from an 
enterprise wide deployment to a server-based 
system and has NexGen integration, and \1VANcast 
capabilities you come to expect from Prophet 
Systems. 

Ipbs Prophet Importer - Enables advanced 
HD radio capabilities, like multicasting 

and datacasting. Stand-alone module can work 
with any automation system. 

r:_
i_rlr, je Effectively monitor multiple 
- stations, and make those 

recordings available via a convenient, easy to use 
web-browser. And with NexGen's XML export 
ability, users can pinpoint audio elements and hear 
them exactly as they aired. Flex-skim technology 
means that programmers can easily mc[intcan and 
monitor airchecks, without 
having to leave their desks. 

Proven Performance 
from Prophet Systems. 

Developed with a 
purpose. 

PROPHET SYSTEMS 

1-877-774-1010 
ProphetSales@prophetsys.com 

www.prophetsys.com 
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Tech Support 
Forum by Jeff Welton, 

Noutel Ltd. 

Call Me ... Anytime! 

[HACKETT'S COVE, Nova Scotia, Canada] 
Please listen in with me as I take one of those calls that 
come in all too often: 

HELLO? HELLO? 
Friendly Customer Service Rep (FCSR): "Good 

Afternoon, Customer Service, this is Jeff." 
Disembodied Voice (DV): "Hello *szzzttuttt* is 

Joe from *crackle* *pop.* I've got a problem with 
*sssssssss*" 

FCSR: "Could you repeat that, sir?   
I'm having trouble hearing you." 

DV: "*crackle* *snap* from the 
WOOPs stations. I've got a 
*sssssszzzzzztttt* kilowatt transmitter that 
won't turn on." 

MORE CLARITY? 
At this point, let me turn on the magi-

cal "garbled cell phone translator" for 
your convenience. 

FCSR: "OK, Joe, what does the prob-
lem seem to be?" 

DV: "I don't know, I'm at the studio 
just getting ready to head to the site and 
wondered if you had any ideas." 

FCSR: "Well, the first thing that comes 
to mind would be to make sure you jot 
down the alarms when you get to the site, 
then call back before you touch any but-
tons, so we can try to reconstruct the chain 
of events. What did you say the call sign 
was?" 

DV: "Well, this week, it's WOOPs 
AM, but that was just changed last week 
and the call sign before that was only with 
us for a month — we had an ownership 
change, you see. I think the original call 
sign may have been WHY, but I don't 
know for sure; I've only been here three 
days." 

FCSR: "OK, when you get to the site, 
take a look at the back of the transmitter 
and note the serial number so you've got 
it when you call us with the list of alarms. 
That way we can figure out exactly which 
transmitter we're looking at." 

The above is a fairly accurate recol-
lection of a call I took last week — as well 
as one the week before that and the week 
before that, etc. Sometimes the caller 
gets upset, feeling he did not get our full 
customer service effort in his case. But, 
with just a slight change in the way 
things are handled, we can have a better 
conversation. 

SUPPORT DOS AND DON'TS 
Here are some suggestions to ensure 

that all the "Joes" out there get the best 
support we can provide. 
• DO remember that cell phone audio 

is not always clear at the other end. While 
you may be in a difficult location (due to 
either low signal or excessive RF), take a 
moment to find the best available calling 
location. 
• DON'T forget that noisy environ-

ments can cause the AGC in the phone to 
do funny things. If we ask you to repeat 

something, it is usually because ducking or distortion 
has made your words difficult to understand. 
• DO tell us what is wrong with the unit, including 

any symptoms that were exhibited prior to the prob-
lem, at least to the best of your knowledge. "Doesn't 
work" does not help us. 
• DON'T assume we know your current Call 

Sign. Stations change call letters these days faster 
than my four-year-old changes girlfriends. Give us 
the serial number of the transmitter, as well as good 
contact information (your preferred email address or 
phone number). 

We do record all contacts pertaining to our equip-
ment or our customers, to help us track any potential 
"problem children;" it sure speeds up entry of the 
data if we know where to enter it. Do give us your 
current call — even if it has recently changed — we will 
update our system. But the best is always the trans-
mitter serial number. 

WE DO UNDERSTAND YOUR PAIN 
* Please DO realize that for every problem out 

there someone will hear, "Gee, never heard of that 
problem before." 

Give us a little leeway if you can. We realize that 
if you are off-air the GM is calling every three minutes 
to find out when the problem will be resolved and the 
PD is calling in-between the GM's calls. 

All of the guys who provide phone and email tech 
support in our office do or have done field work — we 
do know what it is like out there — and will do our level 
best to help you. Please be patient while we ask our 
questions — some of them are to gather more informa-
tion, some are just to solidify details as we start to 
formulate a plan of attack. 

Remember: by the time you call us, you have known 
about the problem for awhile. On the other hand, we only 
have known about it for a couple of seconds'. 

(Continued on Page 12) 

TM 

HD RADIO? 
e I'M GOING WITH 

MOSELEY. 
My challenge is to make the right STL 
choice for today, as well as for tomorrow. 

With Moseley, it's no problem. 
Check out their Starlink SL9003Q-

2SLAN, the first STL to provide AES digital 
audio and Ethernet data over the traditional 

950 MHz band. 

Or add a bi-direc-

tional Ethernet LAN 
extension and serial 
data link to a new 
or existing STL with 
the license-free 900 
MHz Lanlink 900D. 

For TI lines or 
license-free 5.8 GHz 
links, the Starlink 
SL900371 STL/TSL 
transports bi-direc-

tional AES digital audio, Ethernet LAN 

extension, remote control, and telephones. 

Your best connection to the future is a 

smart STL choice today. Take it from me, 

Moseley will insure that your station is 

ready for HD Radio and the new services 

of tomorrow. 

Give the digital experts at Moseley a 

call for more details. 

Ntoseley 
Dave Chancey .... 805 968 9621 

Bill Gould   978 373 6303 

www.moseleysb.corn 
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TV-FM-AM Transmitters & Antennas 

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 

lime r , muni L 0 
cm : ''' i -;,--: ' --  , .. r':11# * A mimai - 

Both Transmitter and Receiver 

$3,500.00 

Broadband FM Antennas 

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 

TRANSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

Visit Our Website - WWW.fmamtv.com 
Send your e-mail requests to: transcom@fmamtv.com 

Fine Used AM & FM Transmitters & New Equipment 

AM 

FM 

1 kW 1983 
1 kW 1986 
5 kW 1985 
5 kW 1996 
5 kW 1982 
12 kW 2000 
50 kW 1985 

2.5 kW 1984 
3.5 kW 1992 
5 kW 1982 
6 kW 1995 
10 kW 1988 
10 kW 2001 
20 kW 1991 
20 kW 1978 
25 kW 1980 
25 kW 1982 
30 kW 1986 
50 kW 1982 

Harris MW1A Solid State 
Harris SX1A Solid State 
Continental 315R1 
Harris Gates 5 Solid State 
Harris MW5A 
Nautel XL12 Solid State 
Continental 31702 

Continental 814R 
Harris HT3.5 
Harris FM 5K 
Henry 6000D 
Harris HT-10 
Henry 10,000D-95 
Harris HT-20 
Collins 831G2 
CSI T-25-FA (amplifier only) 
Harris FM25K 
BE FM30A 
Harris Combiner 
(w/auto exciter-transmitter switcher) 

Miscellaneous Equipment 

EXCITERS: 

*New Nicom 20 watt Synthesized 

USED MISC. EQUIPMENT: 

Bird Test Load, 25kW Termaline, 50S 

Bird RF Thruline Watt Meter, 50S 

Denon 720R Cassette Player 

Orban Optimod FM 8200 Digital Audio Processor 

Potomac Phase Monitor AM19, w/sampler. 

Potomac Phase Monitor 1901, Digital, 2-tower. 

Sola Voltage Regulator, 60 Hz 1 KVA s-phase 

Please go to our website for updated listings. 

Equipment retuning and testing available. Please call for quote! 

800-441-8454 215-938-7304 Fax: 215-938-7361 

20 Years of Service /70 

Asistencia en Español 

24 Hour Support 

2 Years Warranty-4 

, 

• AM 
• or -.I imam ErS 

• "Mie rie; jri. 
ame 

mme 

:10 C a 171,71' mue ene 

Wit 

NEW 
EXCITERS/TRANSMITTERS 

w/stereo generator & audio limiter, 

field programmable FSK ID keyer, all built-in! 

The Broadcast Industry's 
6-channel UNcompressed 

rOF,JARD • 
lrrIE • 

VSVvR 

MODEL467 DIGITAL STL RECEIVER 

Advanced Technology, Only From TFT 

• 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 Analog I/O - Built- In Sample Rate Converters 

• Major/Minor Alarms on both Transmitter and Receiver 

• 3.125 kHz Step Size 

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

FAX: (+ 1)408-432-9218 

www.TFTInc.com e-mail: info@tttinc.com 
1953 Concourse Drive. San Jose, CA 95131 
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Tech Support 
cnrum by Jeff Welton, 

Noutel Ltd. 

Continued From Page 10 

Even on a familiar sounding situation, we are 
going to want to be sure we are applying the correct 
solution. 
• DO be aware that one of the reasons we ask so 

many questions at the onset of the call is psycho-
logical. You are off-air and it is a high pressure 
situation. Part of our job is to calm things down a 
bit so we do not go rushing around and connect you 

across the wrong points; remember, we cannot see 

the transmitter — you are our eyes and hands. We 
have not fried a customer yet (to the best of my 
knowledge) and we would just as soon 
not start with you. 

PREPARE TO 
HELP US HELP YOU 
• DO have at least some basic test 

equipment available. As a minimum, 
almost every support call will require 

use of a multimeter. I f you have a prob-
lem that is not purely power supply 
related, the odds are good that we will 

ask for at least one measurement that 
would cut down on support time — if we 
only had an oscilloscope available. 
• DON'T assume that since we were 

in the office when you called from the 
studio we will still be in the office once 

you have arrived at the site two hours 
later. 

We do provide 24/7 tech support, 
but the support schedule is done on a 
rotating basis and the person you spoke 
to at 15:45 to alert about the problem 
may not be the one that answers the 
phone at 18:30. 

Normally, we all will do our best to 
let the next support guy know of any 
impending calls, but this does not al-
ways happen — so please be patient with 
the support guy if he repeats questions 
you already answered for someone else. 
In many cases he may be trying to con-

firm something that seems out of the 
ordinary is really the problem and not 

just a case of erroneous communication. 
• On the topic of 24/7 tech support, 

please DO realize that we are usually not 

in the office after hours. In addition, 
many of us have wives and families, just 
like you. We do not like 2:00 AM calls to 
order fuses because your spares are get-
ting low any more than you like 2:00 AM 

calls because the on-air light in the standby 
production room is not working. 

That said, if you have any transmit-
ter problems whatsoever, please do not 

hesitate to pick up the phone and call us 
at any time. It is usually more produc-
tive to get us going on a solution right 
away than to wait until you have tried 
to resolve it for six hours without both-
ering us, and are tired, frustrated and 
half an hour short of morning drive. 

SHIPPING TIPS 

• DO give us a return address if you 
end up returning something for repair. 

We frequently have received modules 
by mail with no information inside the 
package and no return address on the 
package. We will hold on to them for 

awhile (I think the record is about seven years), but 
not telling us where to ship it waives your right to 

tell us it did not get back to you fast enough! 

• Also on the topic of returns, DON'T assume 
that sending it back with all of the wires discon-

nected and all of the hardware in a plastic bag taped 
to the side of the box will make the repair faster by 
reducing disassembly time. 

While a couple of wires being disconnected will 

not slow us down much, it is nice if you mention 
them in the note. Yes, that would be the note that 
tells us what is wrong — you know, the one you are 
going to include next time! 
• DO call ahead of time to let us know if a 

module is coming back. This allows us time to bake 
it a cake and arrange the "welcome home" party. 

Seriously, we have implemented an RMA sys-
tem to help us to track repairs and having an RMA 
on the package will help to shorten the time the 

module spends with us. Additionally, in the event 
there is any urgency to the repair, we can frequently 

pre-arrange tech time if we know something is on 
its way, getting it back to you that much faster. 

WORKING TOGETHER 

SPEEDS THE PROCESS 

By taking the two or three minutes to observe 
the above suggestions, you will definitely speed up 
the processing time for repairs, and will usually end 
up in faster problem resolution on your tech sup-
port calls. Also, you may even reduce the chances 
of us telling stories about you in the lunch room. 

Jeff Welton, senior Customer Support Techni-
cian at Nautel, Ltd., is always ready to help cus-
tomers. Although he speaks with a Canadian ac-
cent, he is easy to understand. You can email Jeff 

at jwelton@nautel.com — or call him anytime ... 
unless it is about fuses. 

FM Transmitters 
Reliable, cost effective 
FM stereo transmitters 
from 1 to 1000 watts 

www.bwbroadcast.com 
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AUTC1GRAM C®NSCILES 

Pick One! 

Small 
Mini-Mix 8A 

Medium 
PM 828 

Large 
PM 228 

Autogram Corporation 
800-327-6901 • Fax 972-423-6334 

www.autogramcorp.com 

r FlipJack Fi-500 

sE 
Flipiack j_soo 

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 M-M° 11111 
1602 Carolina St PO Box 1342 Bellingham WA 98227 

phone: 360.734.4323 tax: 360.676.4822 

4 Quickly record, edit and get audio on the air fast 

oxProcs PC ,0 
from control, news and production rooms. Ideal 

for all stereo, voice and phone applications. 

What's New? 
VU 

AGC 

Timid callers and loud jocks. Not a good combination. 
Until now. VoxPro's AGC, simply put, boosts the timid 
and limits the loud. Say hello to consistent levels on 
both tracks. And check out the new peak program VU 
meter with accuracy to -72 dB. 

Markers 
56.77 31 01 56 

Welcome to a whole new world of marking and documenting 
recorded content. Mark while recording or playing back. 
A yellow mark is left above the time line. A floating note 
window pops up and lists all marks and labels with time 
line position. Right clicking a label allows note editing and 
play from that marker. 

Control Room 

0.00.15.16 Mike at courthouse 
0:00:56.77 Sentence passed 
0:03:29.94 Need more bucks 
0:03:42.15 Fraud? definitely not! 
0:05:01.55 Mayor starts 
0:07:36.50 Mayor asks re: budget 
0:08:55.70 Fire Chief dugan asst. 
0:11:02.56 Fire budget woes 
0:11:40.23 Lien on equipment 
0:16:00.42 Council Pres Kane 
0:18:24.88 Trouble statement 

Auto-Network 

VoxPro's new 100X zoom allows quick, exact editing. 
Shipping September! 

Forget about dealing with IP addresses 
and computer IDs. VoxPro workstations 
connected to your station's LAN or 
peer-to-peer network automatically 
detect each other and stay connected. 
Users can move multiple files from 
user to user and room to room. 
Users can also access their password 
protected accounts from any VoxPro 
workstation to continue recording 
and editing. 

Audion Labs 
206 842 5202 x 203 
www.audionlabs.com 

02005 Audlon Laborstorles. Inc All Me. reserved /talon and VosPro ere regostered trademark. of Audlon Leborstones Inc 3n the shores of beaufdel Bainbridge Wend. WA 
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DA  
Q8LA By Ron Rackley 

How Vector Analysis Works 
[SARASOTA, Florida] Question: Is it possible to 

use vector analysis for adjusting the far-field radia-

tion characteristics of a directional antenna even 
when factors beyond the theoretical parameters of 

the array — such as nearby reradiating structures 
and/or radial propagation anomalies — are modify-
ing the shape of the pattern after the radiation leaves 
the site? 

Answer: Directional antenna patterns must be ad-

justed to produce their required measured radiation 
values along the radials on which proof-of-performance 

field strength measurements are made, as defined by the 
shape of the FCC-authorized standard pattern. 

While directional antenna pattern shapes are calcu-

lated using vector addition of individual tower fields to 
determine the vector resultants in various directions, 

such analysis fails to take into account any of several 
factors that can cause measured radial field values to 

depart from their theoretical values. 

EXTERNAL FACTORS 

These factors include reradiation from sources out-

side the array, propagation anomalies that modify the 

fields measured at ground level so that they are not 
representative ofthe radiation that is actually leaving the 
transmitter site, and differences between antenna moni-

tor parameters and the actual fields produced by the 
array elements due to "real-world" influences. 

It is not uncommon to find vectors being used for 
reference during directional antenna adjustment efforts. 
Instructions for graphing vectors that represent theoreti-
cal directional antenna parameters taking into account 
the phase differences that occur along radials due to 

array geometry have appeared in several publications 
over the years. 

However, while these vectors would be all you need 
in a perfect world — where the measurements along each 
radial are representative ofthe theoretical pattern for the 
parameters to which the array is adjusted — they are of 
limited analytical value when other factors are involved. 

Most of the time, other factors are involved. 

THE OLD WAY 

Using traditional methods, measured radial field 
values are viewed as scalar (one-dimensional) quanti-

ties because field strength meters do not give phase 
indications like antenna monitors do. 

This means that attempts at adjustment ofpattem shape 
using traditional methods must be undertaken somewhat 

"in the dark." Only far-field radial radiation magnitudes 
can be calculated using common field strength measure-
ment analysis methods, while they are actually vector 
quantities having both magnitudes and angles just like the 
individual tower fields that sum to produce them. 

This can lead to an inordinate amount of random 
effort to try to experimentally find "what works" when 
adjusting directional antennas. There is a better way to 
get the job done. 

VECTOR ANALYSIS 
A method of viewing the measured radiation in 

each radial direction as a vector quantity — with a 

derived phase angle to go along with the observed 
magnitude — has been developed for adjusting direc-
tional antenna patterns. It makes possible a more 

scientific, less random approach than has traditionally 
been used. Its advantages are particularly important 

when adjusting complicated patterns having multiple 
nulls with deep suppression. 

Viewing the measured radial radiation values — or 
even, when necessary because of severe "scatter," the 
radiation values indicated by individual radial points — 
as vector quantities derived using "complex-plane map-

ping" techniques makes it possible to approach the 
questions of what parameters are required to produce a 
desired pattern shape and what points are valid for use 

in its proof-of-performance with mathematical sophisti-

cation of the same level as is employed for theoretical 
pattern design. 

Computer modeling can be used to predict the mea-
sured field values to be expected with antenna monitor 

parameter changes, avoiding time-wasting random ad-
justment efforts. Situations where scatter— due to nearby 
structures or terrain features — is a significant factor, can 
be readily analyzed to determine if the directional an-
tenna pattern can be "tuned around" the scatter or if 
further corrective measures are required. 

THE UNDERLYING CONCEPT 
To introduce the concept of "complex-plane map-

ping," we might use a scenario stated in non-RF terms. 
This will promote a more tangible understanding. 

Assume that you are lost in the woods because the 
screen on your GPS receiver that shows the bearing to/ 
from the reference point you are trying to reach has 
stopped working. The screen showing the distance still 
works, but all it tells you is how far you are away and 
you have no idea as to the direction toward the refer-

ence point. In other words, it gives you the radius of the 
circle, centered on the reference point, on which you 
are located. 

Fortunately, all is not lost. You have other tools — a 
long tape measure, an accurate compass, a pencil, a 
straight edge and some polar graph paper — so you can 
find the direction to the reference point after a little 
experimentation. Here is how: 

I. Start by observing that the GPS receiver says you 
are 1,000 meters from the reference point. 

2. Choose an appropriate scale for your polar 
coordinate graph paper and pencil in a circle with a 
radius representing 1,000 meters. You know that you 
are somewhere on that circle — with the reference 
point at its center. Since you have a known distance, 
you call your starting point "Trial A." Label the circle 
with an "A." 

3. Use your compass and tape measure to walk 500 
meters in a known direction — say due east, at 90 degrees. 
At this point, make no attempt to guess the direction to 
the reference point, because you have no information to 
help you even make an educated guess. You need to 

patiently do some experiments that will let you figure it 
out later. 

4. Observe your distance from the reference point on 
the GPS receiver. It is 866 meters. You may call this first 
experiment "Trial B." 

If the distance had been 500 meters (or 1,000 meters 
minus 500 meters), the answer would have been easy — 
you would have gone in exactly the right direction right 
off the bat. Likewise, you would only have to turn 
around and walk in the opposite direction if the distance 

had been 1,500 meters, or 1,000 meters plus 500 meters 
— because you would have walked exactly 180 degrees 

from the direction of the reference point. 

In general, though, some more work will be required 
before you can know the direction. 

5. At this time, take your piece of polar graph paper 
and pencil in another circle representing 866 meters and 
label it "B." 

TWO POSSIBILITIES 

6. You will find there are two possible starting points 
on the A circle where going 500 meters in the 90-degree 
direction would land you on the B circle. 

To assist in doing this, draw a vector to represent the 
distance and direction that you walked for Trial B and, 
since it represents the difference between the Trial A 
and Trial B distances, you call it the B minus A differ-
ence vector (Figure 1). 

DIFFERENCE VECTOR 
TRIAL B - TRIAL , 

% , 
% 

POSSIBLE --
STARTING ....."-
POINT 

270 

POSSIBLE ••-«* 
STARTING 
• POINT 

, 

0 Degrees 

180 

so 

Figure 1: After the first test walk. 

7. Now walk back to the point where you started — 

before you walked 500 meters in the direction of 90 
degrees for the first experiment. Then choose another 

direction for the second experiment. For reasons that 
will become apparent later, it is best to go in a direction 
close to perpendicular to the direction you went for 
"Trial B" this time; a good choice then is to walk in the 
180 degree direction for "Trial C." 

8. Using your compass and tape measure, walk 500 
meters in the 180 degree direction. 

A SECOND TEST WALK 
9. According to the GPS receiver screen, you are 

now 620 meters from the reference point. You call this 

second experiment "Trial C." 
10. You may now pencil in a third circle with a radius 

representing 620 meters and label it "C." 
11. Draw the C minus A difference vector and use it 

to determine which of the two possible starting points 
that were identified in the Trial B analysis was the actual 

position of your starting point. 
12. As you can see from Figure 2, you now simply 

look to see which one of the two possible points, with 
the difference vector added to it, lands you on the C 
circle. 

DIFFERENCE VECTOR 0 Degrees 

TRIAL El . TRIAL A , 
\ 

STARTING .., 

POINT ..... 

DIFFERENCE VECTOR.,. 

TRIAL C - TRIAL A 

270 

NOT THE .,"..." 
STAR TMG 

POINT 

Figure 2: After two test walks, only one result works. 

It is now an easy process to read the bearing off the 
polar coordinate graph paper, return to the starting 
"Trial A" point, and walk 1000 meters in the direction 

of the inverse of the vector pointing to the derived "Trial 
A" starting point (the Trial A vector with 180 degrees 
added to, or subtracted from, its angle), arriving at the 
reference point. 

(Continued on Page 16) 
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by Ron Rackley 

Continued From Page 14 

USING IT WITH A DA 

Now let us apply the method to analyzing the radia-
tion from a Directional Antenna. The logic leading to the 
solution is essentially the same. 

1. The meters of distance in the example correspond 
to mV/m un-attenuated field. 

2. The reference point in the example corresponds to 
the zero-field or absolute null condition for the DA. 

3. The difference vectors for a DA are calculated 
from experimental changes in antenna field parameters 
that are made for trial adjustments. 

4. For a DA, you have a different polar 
graph for each radial and, except for sym-
metrical radials on in-line arrays, the dif-

ference vectors for given sets of param-
eters will change from radial to radial. 

In an upcoming second part to this 
article we will take a look at some real 
world examples and see how the vector 
analysis method works in solving DA ad-
justment problems. 

USEFUL FOR MANY ARRAYS 
Complex-plane mapping can be used 

at different levels. As long as the mea-
sured radial field strengths remain coher-
ent — with the points along each radial 
moving more or less in unison as the 
parameters are adjusted — vectors can be 
derived to represent the radial fields by 
graphing the measured field values cor-
responding to trial parameters, determined 
by whole-radial analysis, for each mea-
surement radial. 

The whole-radial approach is useful 
for adjusting systems having differences 
between their antenna monitor parameters 
and the actual fields produced by the array 
elements and those having reradiation 
sources located nearby. With reradiation, 
complex-plane mapping can be used to 

determine whether or not the nulls can be 
adjusted sufficiently low — by changing the 

tower ratios and phases — without detuning 
the nearby source(s) of scatter. 

When scatter is of a general nature in 
the area surrounding a transmitter site, 
causing incoherent behavior (some points 
on a null radial going up and others going 
down) with each parameter adjustment, 
complex-plane mapping may be used to 
analyze the behavior of individual mea-
surement points to determine which ones 
best represent the radial and what param-
eter adjustments will be necessary to bring 
them down. 

In extreme cases, the "talk-down" ap-
proach may be used to find parameters that 
reduce individual points on a null radial to 
near-zero field and their "apparent result-

ants"— what the radial field would be if all 
of the points behaved like the one being 
observed — can be calculated by adding 
180 degrees to the angle of the difference 
vector corresponding to the parameter 
change which nulled the field at the point. 

A VALUABLE TOOL 

Complex-plane mapping is an ex-
tremely useful tool for directional antenna 
pattern adjustment. It is effective for find-

ing correct adjustment parameters where they can be 
found and, where they cannot, for knowing that without 
undue experimental effort as well. 

Vector analysis methods employing complex-plane 
mapping techniques have been in use for many years by 
consulting engineers who specialize in adjusting highly 
critical directional antenna systems in difficult environ-

ments, but remain virtually unknown outside of that 
small and mysterious group. 

Hopefully, the non-RF based explanation will pro-
mote a wider understanding of the principles that are 
involved for everyone who might benefit from the use of 

these complex-plane mapping techniques. 
Ron Rackleyfinds directional antennas fascinating, 

and is happy to share his thoughts. Ron welcomes your 
suggestions for future topics; please send them to 
editor@radio-guide.com. However, due to his existing 
commitments and travel schedule, he regrets personal 
replies are not always possible. 
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Remote 
Guide by Fred R. Morton, CSRE 

Any Given Sunday 
An Insider's Look at the NFL's GDC Program 

[HOUSTON, Texas] It is late summer. Days are 
warm, vacations are in progress, and fans are turning 
their thoughts towards ... football! 

Yes, it is that time again: back to school and the 
NFL's pre-season football is ready to kick in with 32 
teams around the country starting to get their players 
in shape and reviewing new game plans. 

ANOTHER TEAM SUITS UP 
Besides the media, fans and teams, there is an-

other group at every NFL game that is equally excited 

about getting back into the fray. But instead of being 
armed with footballs or play books, they have fre-
quency counters, two-way radios and the most up to 
date event specific frequency coordination software 
available today. 

Although they work behind the scenes, at times 
they can be found surveying the sidelines to assist or 

certify coordination efforts. They are responsible for 
making sure that the large number of RF devices — 
any device that generates an RF signal other than 
cellphones, pagers or Family Radio Service Walkie 
Talkies — can operate as interference-free as possible 
at every NFL game. 

On site and in the air. 

This means coordinating a large number of users, 
in spite of the fact that with the loss of the 700 MHz 
band, as well as migration in the UHF-TV band out 
of the higher UHF channels (TV 54-69), the spec-
trum just gets more and more crowded. 

MANY BALLS TO JUGGLE 
It is this environment in which the Game Day 

Coordinator (GDC) works, educating and coordi-
nating all users that bring RF devices to each NFL 
event. 

The GDCs are managed by the founder of the 
program, Jay Gerber, Manager of the NFL Frequency 
Organization Group, with help from others, includ-
ing Technical Advisor to the NFL, Karl Voss (KPNX-
TV), GDC IT Liaison to the NFL, Dan Collins, and 
SBE's Frequency Coordination Committee Chair-
man, Ralph Beaver. 

Radio and television broadcasters who broad-
cast the game locally are major users of RF devices. 
Yet their usage may be relatively small (perhaps 
some parabolas on the field and sideline micro-
phones) as compared to that of a major television 
network that operates with up to a hundred RF 
frequencies. 

Another extensive and primary user is the game 
operation itself. A few examples would be the referee's 
microphone, the wireless communications from the 
sidelines to the sideline coaches as well as those in the 
press box, and the all important coach to quarterback 
system — a system which allows the coach to talk 
directly to the quarterback and enhances the strategy 
of a team's play as well as helps speed up the game. 

Checking the frequency of a wireless microphone. 

All of this needs coordination to prevent massive 
conflicts and "jamming." The GDC team is tasked 
with smoothing out the problems by communication 
and cooperation. 

PRE-GAME PREPARATION 
A typical week starts with the GDC receiving 

email requests for both specific and general fre-
quency ranges needed by those organizations having 
NFL licensing agreements or news-related functions 
to cover the game. 

The RF user tells the GDC how many wireless 
microphone channels it needs to cover the game and 
what types ofequipment it will be bringing. Included 

should also be the names and contact numbers of the 
crew coming to the game. The GDC also gathers any 
other information they might consider necessary to 
take care of the customer's request. 

In effect, the GDC coordinates not only the FCC 
Part 74 (Broadcast Auxiliary Frequencies) but also 
acts as a clearinghouse for FCC Part 15 ( license-
free devices) and Part 90 ( Private Land Mobile) 
frequencies at the event location. Usually, these 
requests are handled on a first-come, first-served 
basis wherever possible. 

The GDC continues coordinating frequencies 
as the requests come in, giving special consider-
ation to game day operations (coach to quarterback, 
referee's microphone, PA wireless units, etc) with 
the objective of keeping other users away from 
them (and each other). 

JUST A FEW USERS TO COORDINATE 
Generally, a GDC may deal with between 300 to 

350 separate wireless channels at a given game. By 
comparison, at a typical Super Bowl, the number of 
wireless frequencies can exceed 1,200 — in use by 
more than 5,000 wireless devices. 

At a regular season game, the GDC crew usually 
consists of the primary GDC, and a back up coordi-
nator as compared to the last Super Bowl where there 

was a staff of 29 comprised of both engineers and a 
few runners. 

Regular coordination ideally is completed 24 to 
48 hours prior to game day. Typically, the GDC will 
arrive at the stadium two to three hours prior to 
kickoff, and leaves thirty minutes to an hour after the 
conclusion of the game. 

WHY A GDC? 
One common misconception is that the GDC is 

part of an FCC licensing enforcement group often 
referred to as the "frequency police." This is very far 
from the truth. 

To the contrary, the GDC program was designed 
as a cooperative effort between users to allow every-
one to coexist. The program's intent was not de-

signed as a search and destroy mission whether an 
uncoordinated or unlicensed user is or is not creating 
RF interference. Rather, it was designed to help 
everyone "do their job" by allowing RF users to 
coordinate and work together in an interference free 
environment. 

Although it is an NFL league policy and man-
dated that users coordinate with the GDC prior to 
arriving at the stadium on game day, it is also pos-
sible (but not acceptable) to do on-site coordination 
for those who, for whatever reason, failed to make 
the coordination request ahead of time. This on-site 

coordination is noted in a special database and tracked 
for repeated violations, which will be dealt with 
severely by the NFL. 

MEETING THE DEMAND 
FOR FREQUENCIES 

The GDC has numerous pieces of equipment to 
help with the coordination process, including a laptop 
computer with proprietary frequency coordination 
software, a frequency scanner, a frequency counter, 
a two-way radio tuned to the national GDC fre-
quency (available to anyone that needs to contact the 

GDC) and a custom-built directional antenna with a 
switchable RF attenuator. 

Casey Knoettgen programming 
the directional finding gear. 

As more DTV stations go on the air in each 
market, the spectrum available to place wireless 
users shrinks. The GDC is responsible for checking 
his/her market to make sure that any changes in the 
RF environment have been noted in the coordination 
software. 

This usually involves making sure that all DTV 
operations are taken into consideration; any new 
LPTV operations have been found and noted (and 

(Continued on Page 20) 
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Continued From Page 18 

their impact on wireless usage at the stadium arc 
checked) as well as any other RF changes in the 
stadium and surrounding area. 

Casey Knoettgen and Ralph Beaver 
discuss the coordination program. 

After all coordinations are completed, users have 
been identified and potential conflicts resolved, the 
GDC relaxes — for a few seconds anyway — and waits 
for the start of the game. 

Ever vigilant, the GDC stands by telephone and 
radio should his/her services be needed. Besides the 
game, interestingly, half-time shows can be either 
complex or simple, depending on the usage of RF 
involved in the presentation, and a complex coordi-
nation effort unto itself. 

FOLLOWUP AND RESOLUTION 
At the conclusion of the game, the GDC typically 

checks with RF users to see if there were any prob-
lems; users may work out minor problems them-
selves and stop them from escalating into major 
issues. 

Later, the GDC will email a post-game wrap up 
and forward it to all of the NFL GDCs via a national 
email reflector. The GDC will describe the game, 
any problems that came up, identities of those who 
did not coordinate, and any other information that 
the national GDC community would find of interest. 

"EXTRA SPECIAL" EVENTS 
The CDC 's function includes preseason, regular 

and post season games. Depending on his/her team's 
performance, they might find themselves in a play-
off game for which coordination would also be 
necessary. 

For the Super Bowl, the GDCs from both compet-
ing teams will travel as guests of the NFL and assist 
with the large coordination effort, which is handled 
differently than a regular season game and is a story 
unto itself. 

The GDC program also includes the Pro Bowl in 
Hawaii. As it is everyone's wish to coordinate that 
game, the NFL has a drawing to decide which GDC 
will be lucky enough to get the job. GDCs winning 
the drawing are eliminated from future drawings 
until all GDCs have been there. (There are 32 pri-
mary GDCs in the NFL who are eligible.) 

Photos courtesy of Ralph Beaver. 

Now into his fourth year of participation in the 
GDC program, Fred Morton is a contract engineer 
as well as partner in two FM stations in Texas and 
Oklahoma. Fred's email is: radioguy@airmail.net 
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Get every issue of Radio Guide since 
January 2003. The BDR CD also includes 
several sets of Radio software utilities, as well 
as EAS printer paper sources, project 
schematics, historical data and pictures. A 
table of contents can be found at: www.radio-
guide.com 

We'll send you a copy of the CD, and notify 
you by email when upgrades are made 
available. (Upgrades will be free downloads for 
registered users. 

Credit Card Payments 

Accepted On-Line at: 

www.radio-guide.com/products.html 

91it 112;W 

11.1it:5W111.1:;') utir .:,à11.!;11.1t," 
After installing a new Kintronic diplexer with very short 
turnaround time, Jim Weitzman, President of New World Radio 
said: 

"Throughout the process, we were treated as family. Kintronic's 
concern for the success of our STA operation was genuine and was 
abundantly reflected not only in the careful planning and fulfillment 
of our order, but in the final results, which speak for themselves. 

During my many years representing countless AM stations in 
markets from Punxsutawney to New York, I'd worked with 
virtually every major manufacturer of RF broadcast equipment and 
most major consulting engineering firms. Almost unique among 
these is Kintronic, family-owned and operated for over 50 years 
whose steadfast devotion to uncompromising quality and truly 
responsive customer service have earned it a hallowed position in 
the industry---with equipment in all 50 states and many foreign 
countries, from tiny stations to megawatters, including US Armed 
Forces and VOA." 

423.878.4224 Email: ktl@kintronic.com www.kintromc.c 
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The Worst I've Ever Seen Radio Web Sites 
A Visual Display of the Good, the Bad, and the Plain Hard-to-Believe 

A "Two-Legged" Tower 

Inspecting a tower is an important part of regular 

maintenance and not a live-minute operation. Just think of 

all the aspects that need to be checked: 

• The tower base itself. 

• The base and guy insulators. if used. 

• Condition and tension ut any guy wires and theiranchors. 

• The condition of the paint coat. 

• The tower structure and members. 

• The tower lighting system. 

Don Barber of L&S Interprises in Titusville. FL shares 

pictures from a tower with a member that literally "melted.-

Don relates: ' This is a 302' tower with a double un pole 

antenna on it. The owner was changing this configuration as 

well as replacing the obstruction light wiring and painting 

the tower. We headed to the site all set tbr a few days • work. 

but it all came to a halt quickly.'' 

About 250 feet up. Barber's workers Ibund what was 

somewhat carefully described as a "minor- problem. 

Getting a closer look did not make the climber any 

happier. It appears that, over time, the electro-chemical 

interaction just "ate away- the tower leg. By the time 
Barber's crew was on site, pretty much the only thing 

holding the tower leg together was the bracket. 

Yes, the climber retreated quickly. And, yes. tile towe7 

1-1;s since bccii repaircd. 

I lowever, this is a good e \ ample o Cwhy regular tower 

inspections are important. .After all, a few more months, 

and this station could well have had more than "a short 

pause for station identification.- iII,o Guide 

On-Line Resources for Broadcasters 

Radio Guide 
r«erlIncsIcagy R•scaa,c • 

CL.6511111Fig01&05 
VW. Rao UM.% 1.1.1, mom 

IVI.M•••••••••••11.....••• 

www.radio-classifieds.com 
Post your own used equipment ads. 

▪ ••••.• • 

:7—".'"*" The Ileeadegeet &slide eastetaraammune 

========••=ter ere 
la▪ m. rm.@ 

Ma. Mot wrvIde. %dot ataider 
Meat Tlutla why 1 Plant with 

-TarEtemillierma,c— 

www.oldradio.com 
The ultimate radio history web site. 

www.radiolists.net 
Subscribe to these lists: 

Broadcast List - for the exchange of 
info and opinions on broadcasting. 

Tech-Assist List - for help with im-
mediate technical problems. 

Alternate Frequency List - for ex-
tended discussions of topics of inter-
est to broadcasters. 

Missing Some of Your Radio Guides? 
Get Them All on the BDR 

Sometimes that magazine you lent out does not come back. Or, 

you left it at the studio, and need it at the transmitter. Version 2.7 oi 

the Broadcaster's Desktop Reference (BDR) now includes ever: 

issue of Radio Guide from January 2003 to the present. Plus, there 

is an index for the PDFs, for easier location of older articles. 

The BDR 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 the archives 
of the BROADCAST mailing list from 
www.radiolists.net, going back over seven 
years. Using your reader, lots of tech tips 
from the field and other helpful info are quickly searchable. 

A Table of Contents for the BDR can be found at: www.oldradio.com/ 
bd r. 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 fo' 
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 857',0 

Please include your snailmail and email addresses. 

Digital and Analog Transmitter Audio 

Switching Solutions, Analog to IBOC! 

.ES-302 Digital Audio Switcher/DA/D to A Converter 

Ill e 
Lbdi 

ihe C'DS-300 Composite Audio S‘N itcher/DA 

. r.; 

111 111 • : e 

d 

u bell . 41e.0. e  

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 swi':ch, distribute and monitor your transmitter audio 

feeds. Stil running an analog STL or stereo generator? Use either 

the CDS-300 or 302 to switch and distribute your baseband audio 

signals. Select ole 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 
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Operations 
Guide by Bob Burnham 

How to Syndicate Your 
Own Radio Show — Pad 2 

[SOUTHFIELD, Michigan] In the preceding ar-

ticle (Radio Guide, August 2005), among other tips we 
gave you a "Big 10 List" of items needed if you want to 
"do it all" from your location. This time we will follow 

up by elaborating on some items and adding a few more 
tips on achieving success in setting up a syndicated 

radio program. 

A REALISTIC PLAN 
Some of the tools and technology that are crucial to 

syndication will be mentioned along with some comments 
on getting the show off the ground with a realistic attitude. 

The broadcast industry constantly benefits from advance-
ments in technology and syndicating your own show is no 
exception. These advances not only make the show easier 
to produce, but can reduce the costs. 

Nevertheless, this is not an inexpensive undertaking. 
Make sure you have enough dollars set aside to sustain the 
show for at least a year (preferably two years). 

As far as tools go, we mentioned, for example, the need 
for ISDN (integrated service digital network) lines, which 

are basically digital copper provided by the phone com-

pany. Unfortunately, if the phone company gets its way, 
ISDN will not exist in a few years. There is a solution for 

this issue, which we will get to shortly. 

SHIPPING THE AUDIO 
The need for ISDN is based on the concept that 

someone — other than you — needs to put the show on a 
satellite transponder so your affiliate stations can receive 

it. Companies like ABC Globecast routinely rent blocks of 
time on satellite transponders to independent program 

producers and small networks. 
A basic broadcast codec from either Telos, Comrex or 

Tieline will work well to get your audio from point A to 

point B. 
Transponders for mono talk shows can be less expen-

sive than music-oriented shows because only one channel 
is needed, and a narrower bandwidth will suffice. But 
again, realize you have to deliver that audio to their master 
control in pristine quality sound. ISDN is one of the most 

reliable standards but, as noted, it is on the way out. 

USING SUFFICIENT BANDWIDTH 
The basic Comrex product is slightly less expensive 

than some of the alternatives. However, it relies on an 
older protocol that cuts off at 7.5 kHz, using one half of the 

ISDN line. You can get 15 kHz out of them, but only by 
using both halves of the ISDN line, which essentially 

doubles the cost if it is a long distance connection. 
The long-time industry standard is Telos' "Zephyr," 

although the basic model has been discontinued in favor 
of their "X-Stream" model. The X-Stream features 

several different protocols including MPEG Layer 3. If 
you plan to do a music show, this may be the best way 

to go as it is capable of delivering stereo on a single 
ISDN channel. Of course, for maximum bandwidth, you 

still may want to use both halves, anyway. 
One of the 

most interesting 
new products, 
however, comes 
from Comrex. 

The "Access," 
which will begin 

shipping Decem-

ber 2005, can use 
the public Internet ( i.e. DSL, Cable and even Plain Old 

Telephone Service — POTS) to convey audio from 
point A to point B. 

Comrex Access 

Comrex claims their product will deliver reliable ser-
vice. If these claims prove true, one of the biggest day-to-
day costs of producing a syndicated show will largely be 
eliminated! Consider, for example: if you are hosting a 

three hour show, Monday through Friday, and you are 

sending the audio from Chicago to your satellite uplink 

service provider in New York; you will be paying for 60 
hours of long distance service per month. Depending on 
the time of day the show airs, this can add up. 

A SOBER-EYED VIEW OF COSTS 
A quick comment on costs in general may also be in 

order. Those who are new to the broadcast industry tend to 
over-simplify the process ofgetting a show on the air — and 

especially how it becomes profitable. 
The bottom line is an unproven show must develop a 

track record and develop some appreciable cume over a 
period of time before the first nickel of advertising can be 
collected. If a friend or local advertiser wants to give you 
the "gift" of buying a spot package, you may be able to 

cover some of the initial costs. But in general, it is a waste 
of time to approach advertisers at least during the first year 

or so of operation. 
There may be some exceptions. For example, if you 

happen to be carried on a highly rated station in one of the 
top ten markets, you might be able to sell some ad time 
based on their listenership. However, if you are buying 
time on an unrated station (no matter how big the city of 
license), you have no proof of listenership and no adver-
tiser in their right mind will buy spots — unless they are a 
personal friend — or it is your business buying the time. 

In general, we tell clients to expect their show will not 
break even during the first year. The second year depends 
on the show itself and several factors. 

CONNECTING THE CALLERS 

In the golden old days, all it took to get a call on the air 
was a transformer connected across the phone lines. Today's 
programming demands high end solutions. A simple one-

line hybrid, all by itself, just does not get the job done. A 
product called "TeleSwitch" — long discontinued — was a 
popular option and less expensive than the full blown 
broadcast phone system. But that device is in the past. 

Ten years ago, one of the industry standard broad-
cast phone systems was Gentner's TS-612, which fea-
tured first generation dual digital hybrids. Other excel-
lent systems are made by Telos Systems. Comrex later 

acquired the product, but discontinued it in favor of 
their STAC phone system. 

Call screening software is actually fairly important in a 

talk radio environment. Gentner had "ScreenWair," a 

slightly clunky, DOS 
based package for the 

TS-612. This package 
also included a propri-

etary hardware inter-
face that allowed the 

PC to talk to the main-
frame of the phone sys-
tem through its serial port. It 
actually worked better if you 
used a "junk" computer with-
out Windows installed! 

Later, a Windows-based 
version became available, as 

well as screening software de-

veloped by third parties, but of 
course, we were stuck with the mainframe hardware of the 
original product, although there were some firmware fixes 

released for the earliest production run. 

Gentner TS-612 and 
ScreenWair interface 

Once you coaxed them into working, they really worked 

well. Many TS-612s remain in service today, and they 
actually do sound really good over the air. However, it is 10-

year-old technology. I mention this system only because if 

budget is a factor, you should be able to pick up a used TS-
612 for a fraction of the original cost. 

NEWER CHOICE: 
The STAC (Studio Telephone Access Center) from 

Comrex uses a standard web browser for call screening. It 
does everything the TS-612 does, only better; it is easier to 

use, too. The price is in the same ballpark as the original 
Gentner system. A similar product from Telos, the 
"TWOx12" will deliver equal results. 

Comrex STAC 

Telos TWOx12 

Which is better? You decide. Do you drive a Ford or a 

Chevy? Weigh the options and check pricing from your 
favorite broadcast vendor. The STAC has a unique look. If 
you prefer a more traditional-looking phone control panel, 

get the Telos product. 
Another product pioneered by lelos a few years ago 

used ISDN for dial-up lines — an impressive concept. With 
that device, you pay for one ISDN line every month rather 
than six or twelve dial-up lines. But again, a caution that 
ISDN is headed south in the not too distant future — and will 
not be back once it is gone. 

SIMPLE TASK AUTOMATION 

In the past, the use of audible and sub-audible tones at 25 

and 35 Hertz were the norm, requiring some combination of 
either home-brew or otherwise unreliable electronics to 

generate those tones. 
While it is also possible to secure contact closures on the 

Telos grade of codees, more often than not your first few 
years of affiliates will be in small and middle markets. They 
may only have the older equipment — including satellite 

receivers that may produce nothing but audio, and they 
probably still have the sub-audible decoders controlling 
whatever software they have for programming. 

Sub-audible tone generator. 

With the advent of modern audio workstations, it is a 
simple matter to create half-second recordings of those sub-
audible tones. Simply integrate those tones with your normal 
programming. For example, fire a 25 Hertz tone at the end of 
a local spot break which hopefully will put you back on the air 

on your affiliates. 
As your show grows, integration of digital closures via a 

Telos codee (it is not an option on most other brands) may 
make it necessary to support both the older and current types 
of automation. 

I hope these ideas and tips will help you to achieve your 

goal of producing a successful syndicated program service. 

Bob Burnham maintains 25 broadcast studios at the Specs Howard 

School of Broadcast Arts and operates BRC Broadcast Services in the 
Detroit area He c•an be reached at bburnham(dspeeshowanlecht 
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Rectifier Problems? 
We Have The 
Solution me 

HVC 
872B 

fbe Have CCA Rectifiers  
No matter what transmitter you own, we can provide quality 
rectifiers from stock. We pave a reliable, 
cost-effective solution to fleet the 
requirements of most AM and FM 
transmitlers built since the 1950s at 
prices better than the niarufacturers'. 

OUR 51000 
SERIES RECTIFIER 

IS VIRTUALLY 
"ONE SIZE FITS 
ALL" FOR 

SINGLE PRASE 
TRANSMITTERS 
LESS THAN 

15 KILOWATTS 
TO THREE-PHASE 
TRANSMITTERS 

UP TO 
35 KILOIOTTS 
WE HAVE A 

QUICK. EXPERT 
SOLUTION. 

Same Day Shimoda 

Upgrades Aveilable 

75412 Highway 25 • Covington, LA 70435 - U.S.A. 
800-624-7626 • 985-893-1243 

Fax: 985-892-7323 • www.freeland-inc.com 
Email: freeland-inc.com@freeland-inc.com 

LOOKING TO CUT YOUR BUDGET? 

LET US HELP REDUCE YOUR 

ENGINEERING COSTS WITH REBUILT TUBES. 

WE OFFER A GREAT WARRANTY, QUICK 

SERVICE, AND A MONEY SAVING PRICE! 

We also buy used tubes. 
Recycle those unwanted duds for $$$ CASH $$$ 

We are a third generation, 
American owned and operated company, 
rebuilding quality tubes since 1940. 

Freeland Products Inc. 
75412 Highway 25 • Covington, LA 70435 

1-800-624-7626 • 985-893-1243 • freeland-inc.com@freeland-inc.com 

Take THE COST OF YOUR NEXT 
10% Off REBUILT TRANSMITTER TUBE. 

This original coupon must accompany 
the used tube when sending it in 

for rebuilding, for discount to apply. 

This coupon is only valid for one rebuilt tube. 
COUPON COPIES ARE NOT VALID 

.1 

PHASETEK INC. 
Qu alitY 

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 staffs 

years of experience and commitmen` 
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 
Transm:ssion 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: 215-535-7180 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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Together We Have The Power 
To Move Radio Forward. 

At Harris, we're taking our leadership in the radio industry to an even higher level. Shaped by the feedback of customers 

and audiences across the market spectrum, the newly-formed Harris Radio Team is rich with the industry's most 

comprehensive products, services and expert resources. All with a focused team solely dedicated to moving our industry, 

and your business, forward. It's a spirit of innovation built on decades of pioneering solutions for radio. So get your 

business heading in the right direction, turn to the new leadership of Team Harris Radio. 

To learn more about the new Harris Radio Team, call us at 800-622-0022 or visit us at www.broadcast.harris.com. 

THE NEW HARRIS RADIO TEAM IS ON THE AIR 

A00111111.m. 

I 
AUDIO CONSOLES DIGITAL RADIO BROADCAST STUDIO HIGH POWER AM SYSTEMS & SERVICE 

www.broadcast.harris.com 



We're Reshaping The Future Of Radio 
From A Solid Foundation Of Leadership. 

The newest force in radio was forged from a rich heritage of leadership that is decades strong. We're bringing a breath of fresh 

air and a re-energized spirit to an industry we helped to build. At Team Harris Radio, we've brought together the industry's largest 

and most comprehensive range of products, services and people dedicated to advancing radio. All working together in perfect 

harmony and focused on the success of your business. From our nnovative products to our forward-looking services, 

management tools and expert support teams, we're dedicated to our mutual future of pioneering and growth. So whether youre 

audience is around the corner or around the world, Harris Radio is on the air with the resources you need to succeed. 

To learn more about the new Harris Radio Team, call us a 800-622-0022 or visit us at www.broadcast.harris.com. 

THE NEW HARRIS RADIO TEAM IS EN THE AIR 

DIGITAL RADIO BROADCAST STUDIO HIGH POWER 

vvvvw.broadcast.harris.com 



Tech 
Tips 

Keeping Track of 
Important Things 

by David Arendt 

Finding a simple but easy — way to keep track of 
important tasks and time spans often takes us back to 

what might be called "low tech." A PDA with an alarm 
is nice, but having a full overview ofreminders also can 

be as easy as opening the door to the office or transmit-

ter building. 
[HARRISBURG, Pennsylvania] Trying to remem-

ber what tasks need attention sometimes can be quite 
a challenge, especially for engineers who these days 
might shuttle between as many as six or   
eight ( or more) sites. 

OPEN DOOR, SEE TASKS 
At my transmitter site, I have installed 

a large dry erase board, mounted to the 
side of my TV transmitter, which is in 
plain view of the door to the building so 
I see it as soon as I walk in. This way, I see 
it often and therefore do not forget to do 

the "little things." 
On the board is listed everything from 

weekly items that need to be completed to 

the "every-so-many-year" items. I also set 
aside space for a "to do" list of things that 

are broken or need attention. 
When an item is completed I just erase 

the date and put in the new date. 

I use tape to section the board to my 
liking for the various subjects. I usually 

like to use a narrow tape, but at this site, I 
only had wider tape on hand. You also can 
use a marker to make the lines, but they 

usually get messed up when you need to 
erase something. 

EVERYTHING IN ITS OWN PLACE 
The left-most section of the panel is a 

list of projects that are mostly long term or 
those for which 1 am waiting parts or 

equipment to complete. I usually just cross 
an item off of the list when it is completed. 
When I have a fair amount of them com-
pleted t erase the section and rewrite the 
list — that way it keeps the board looking 
neater since it is difficult to try to erase one 
entry between two other items. 

The next section has a list of things 
needed at the site. I find it convenient to 
write them on the board as I think of them, 

then email myself the list at the end of the 
day, so I can bring them with me the next 
time I am at the site. 

The right side is a list of on-going main-
tenance or checks that need to be com-
pleted. After I perform the check or mainte-
nance I erase the date and put the new due 
date in its place. I did not do it with this one 
yet, but I usually color code the dates for 

daily, weekly, monthly, and yearly checks. 

CONVENIENT "NOTE PAD" 
One other thing I do is to leave a fairly large blank 

area on the bottom portion to write up what I am 
doing when repairing a piece of equipment, so I can 

transcribe it to the log book later. I just put down 
quick thoughts in short phrases so I can keep work-

ing, but they jog my memory enough so I do not 

forget to put anything in the log. 
Also, if we go off the air, I have a convenient place 

to put record of what I did. The ability to make quick 

notes in a predictable location is especially welcome 

after a good lighting storm — remembering what I did 
to four transmitters can get confusing! 

Later, I can write up the transmitter log about what 

I did without having to try to recall it all from memory; 
and I even can write the email that goes to my super-
visors from the notations. Afterwards I just erase it and 

it is ready for the next time. 
The board also comes in handy if I need to draw a 

figure or schematic to explain something to anybody 

else who might be coming to the site. 

David Arendt (KA3VEI) has been engineering at IVITF-TV/ 

FM in Harrisburg. PA. for almost eight years. If you have a 
suggestion on other uses for the note hoard, let David know at: 
ka3veiggmail.com 

Cash Rewards 
for Radio Guide Writers 

* Write an article for Radio Guide. 

* Help others solve technical problems. 

* Tell us about your new installations. 

* It may count toward SBE Recertification. 

* Contact us for topic suggestions. 

Email: editor@radio-guide.com 

Phone: 520-296-3797 

44^ 

Cool operator, night and day. 
Nighttime operation ts where the E Series solid-state AM transmitters truly shine. The AM 2.5E 

operates from 12.5 to 2750 watts and the AM 5E runs from 25 to 5500 watts, with maximum audio 

quality at all power levels. Thanks to a patented power module design, the E Series offers cooler 

operation for extended component life, unsurpassed power economy and the most efficient 

performance. Redundant power supply and RF power modules, RF output matching network, 

integrated voltage regulation and built-in modulation monitoring add up to many years of 

trouble-free operation for both analog AM and HD Radio. 

Program Generation & Data Generation & 
I I 11 1 ,, ri Ir. II It 

I =E 
Broadcast Electronics, Inc. • 4100 North 24th Street, RO. Box 3606, Quincy, Illinois 62305-3606 U.S.A. 

Telephone: (217) 224-9600 • Fax: (217) 224-9607 • E- Mail: bdcast@bdcast.com 

Brua,1 ,tronics • logo are registered trademarks uf Broadcast Electronics. Int 
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Remotes 
fast& oasy 

twin any where 
in the LISA! 

ED qualitq digital stereo 

audio to GUI 
A its un n lust , ehicles or trailer5. folds flan. 

A breat for news. smcial events, and remotes 

A Finds satellite in minutes with no engineer 

Use it as a backup STL when not out making money 

A bu where your station has never gone before 

and cive YOUR station a competitive eligel 

5ateltite L1411‘ 

81313-SAT-LYNX 

ITEMS YOU WON'T NEED 

Tower Crews 
Lossy Combiners 

Separate HD Transmitters 

Floor Space 
HVAC Modifications 

Complicated Coax Plumbing 
Separate HD Antenna 

Excessive Cash, Time, or Aspirin 

FOR PRICE AND DELIVERY CALL 
CONTINENTAL ELECTRONICS CORPORATION 

www.contelec.com 800.733 501 1 

"Who's on First?" 
— L_ou Costello to Bud Abbott debuting before a national 

radio audience on the Kat9 Smith Radio Hour 
February, 1938 

THIS FAMOUS MOMENT IN RADIO HISTORY 

is brought to you by Dielectric where our 

talent and experience is rivaled only by our 

love and respect for the power of radio. 

You can't predict when the next histcric 

moment is going to happen at your station, 

but you can depend on Dielectric to help deliver 

it to your listeners the instant it does. 

NEVER UNDERESTIMATE THE POWER OF RADOTM 

1-866-DIELECTRIC 

DiIitric 
COMMUNICATIONS 

Engineering Excellence 
www.dielectric.com from Base to Beacon TM 

Radio Guide September 2005 Page 27 



Tower Site  
Guide by Michael Millard and Gary A. Minker 

Towerswitch, LLC 

Making Tower Sites 
a Safer Working Place 

[DEERFIELD, Florida] Fatality rates for tower 

contractors, according to recent OSHA reports, indi-
cate that workers at tower sites are ten ( 10) to one 
hundred ( 100) times more at risk than workers in other 

industries. 
How safe is your site? 

TOWER SITE HAZARDS 
Tower sites present many different and variable 

hazards to employees and to the public. These hazards 
include falling from significant height, shock and 

electrocution, exposure to hazardous materials, trench-
ing/excavation, excessive exposure to non-ionizing 

radiofrequency radiation, unstable working surfaces 
and other recognizable hazards. 

Unattended radio and television tower sites pose a 
particularly problematic situation due to their remote 
location. Even worse, the average tower site or rooftop 
antenna facility, whether leased or owned, is typically 

unmanned and visited infrequently by a relatively 
large number of unknown persons for maintenance 
and other reasons. 

These visitors include radio repairmen, tower crews 

(tower light repair, antenna installations, etc), land-
scaping crews, the "bug guy," and in the case of 

rooftops: windows washers, air conditioner repair-
men, roofers, and the occasional sun-bather. The simple 
fact is many of these visitors are rarely trained for 
dangers they might encounter on site and are therefore 
unaware of the hazards present. 

Another source of concern is trespassers, such as 
base-jumpers or off-road drivers, who could not only 

hurt themselves, but cause damage to the structure, 
even to the point of bringing a tower down. 

Lack of information or undesired 

intruders can result in loss. 

UNWITTING DANGER 
The obligation to maintain a safe facility is a 

shared responsibility. This responsibility must be shared 
by the transmitter owner/operator, the site manage-
ment company ( if any), and the property owner. Visi-
tors also have important obligations when it comes to 

overall site safety. 
For example, a tower owner might contract with a 

lawn maintenance company to keep the weeds down at 
a remote tower site. The landscape crews may have 

been OSHA trained for issues one might reasonably 
expect them to come into contact, such as exposure to 
gasoline vapors and fumes, poison ivy, bee and wasp 

stings, use of professional lawn equipment and so on. 
But these workers are very likely not made aware 

of the unique hazards associated with radio and televi-

sion towers, such as the possibility of loose bolts or 
other equipment falling off the tower, electrocution 

hazards, lightning, or non-ionizing radiation hazards. 
In addition, it seems unlikely that the landscape em-

ployer would be in a position to adequately inform his 
employees of the hazards, as he is not an expert in the 

field of radio and TV towers. 

COMPREHENSIVE WARNINGS CRITICAL 
In a perfect world, all site visitors would be 

highly trained professionals who could easily recog-
nize the various safety hazards (some are invisible!) 

before they are exposed to them. However, this is 
hardly the case. 

Without proper signage or an aural device such as 
the TowerSwitch it is possible for workers to be 
exposed to recognizable hazards without adequate 

warning. The legal and liability issues are evident. 

On the other hand, a well planned warning sys-
tem incorporating visual and aural information can 
eliminate the issue of providing site-specific safety 
hazard information, even if multiple subcontractors 

are working on the site simultaneously ("multi-
employer work site"). 
A review ofsome of the more common hazards and 

problems associated with towers, antenna rooftops 
and other transmission facilities will be instructive. 

ISSUE #1- LACK OF SITE 
SPECIFIC INFORMATION 

Usually, tower site owner/operators employ sub-
contractors to perform maintenance and installation 
work activities since few tower site owner/operators 
have enough full time crew or staff. For the most part, 
tower crews are professionals who are trained and 
equipped to perform these hazardous work activities. 

However, the time subcontractors are on site can 
vary from a few hours to several days. Consequently, 

a typical tower crew does not have the benefit of 
detailed information regarding either the current equip-
ment inventory or safety information that can often be 
particular to each unique tower site structure. 

ISSUE #2 — MONITORING SITE ACTIVITY 
The difficulty in monitoring the activities of em-

ployees and subcontractors who perform work activi-
ties on the tower property is one significant issue that 
contributes to workplace accidents at tower sites. 

In many instances, landscapers, repairmen or even 
a tower crew may begin work activities on a tower site 
without any knowledge of either the electrical equip-
ment installed or safety hazards present. 

Some facilities use motion detector or infrared 
detectors to set off alarm functions on remote control 
units indicating that "someone" is on site. However, it 
does not tell the studio who is there, nor why. 

ISSUE #3 - LACK OF INFORMATION 

IN ADEQUATE LANGUAGES 
A particularly large number of Hispanic workers 

are injured in the construction sector according to 
OSHA reports. Over the period 2000 to 2001, the 
annual fatality rate for Hispanic workers increased by 
seven percent ( 7%). 

OSHA attributes this increase in fatalities among 
Hispanic workers to the lack of information based on 
language barriers encountered and the fact that His-

panic populations often are employed disproportion-
ately in high-risk industries and trades. 

ISSUE #4 - LACK OF SITE-SPECIFIC 
EMERGENCY RESPONSE PLANNING 

Due to the temporary nature of on-site work activi-
ties, it is not uncommon for work to commence without 

a proper emergency response plan. Even if there is a 
plan, it is so often not needed that it may be forgotten 
or crews may become careless in their recognition to 

periodically test their emergency response plans. 
Unfortunately, many accident investigations de-

tail the fact that tower crews are often unable to 
provide ambulance dispatchers with the correct tower 

site street address because they had not bothered to 
ascertain this information prior to commencing their 

work activities. This can result in significant delays in 
obtaining medical and rescue assistance at a time 

when every second can mean the difference between 

life and death. 
Towers also can be so remote they do not have street 

addresses per se, making it all the more important to 

have specific directions to provide to rescue workers. 

ISSUE #5 - LACK OF PHONE ACCESS 
FOR WORKERS OR VISITORS 

Most of the time, any on-site telephone or first-aid 
kit is generally behind a locked door because tower 
crews often do not need full access to the facility, just 
to the tower. Even cellular or PCS phones ( if service 

is available in the area) may not work due to high radio 

frequency interference coming from the tower. 
If the tower crews are the only personnel on-site 

while work activities are underway, they often are 
on their own should an accident occur. The situation 

is obviously much grimmer in the case of a two-man 
tower crew, where the injured, bleeding and dying 
must be left in place while the other person summons 
help. 

It is natural for employees to panic in emergency 
situations. Specialized employee training can mini-
mize these effects. 

ISSUE #6 — "CRITTERS" 
These include: snakes, bees, rodents and the occa-

sional two and four-legged predators (use your imagi-
nation...) 

ISSUE #7 — WORKERS ONLY 
ON SITE FOR A SHORT TIME 

Since most current tower projects are relatively 
small, a tower contractor often is on a tower site for a 
maximum of only two or three days and in some cases, 
barely a few hours. This short time at the job site makes 

the ability to inspect a tower contractor's work for 
safety and other issues difficult. 

Often times the tower owner really does not have a 
desire to inspect a tower contractor's work and is only 
interested in a completed project in order to generate 

revenue. Also, short duration work projects make it 
difficult for the OSHA compliance inspectors to meet 
with tower crews at the tower site. 

Of course, these few examples represent only a 
small fraction of the ordinary day-to-day hazards 
which may exist at any given transmitter site. It is 
important to remember that every communication 
site is different and while each may have similar 
hazards associated with it, these hazards are dramati-
cally different at other locations. Extreme caution 
must be exercised at all times. 

SIGNAGE ALONE IS NOT ENOUGH 
Typically, the use of appropriate signage is em-

ployed to alert personnel to important safety con-
cerns. And in fact, both the FCC and OSHA mandate 
the use of such signs. Research has shown that when 
employees are informed of the specific safety hazards 
that injury-accident and fatality rates are substan-
tially reduced. 
A few common examples include "Danger,""High 

Voltage" and "No Trespassing" signs. Or, you might 
want to use a "Warning," "Caution," or "Notice" sign, 

for example. 
(Continued on Page 30) 
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Design Build Installation 

Ram Broadcast Systens builds studios for 
most of North America's major networks, 

group stations, and news organizations. 

Ram offers comprehensive studio design, 
fabrication, systems integration, and 

components. Put Ram's 35 years of 
experience to work for you: 

• Studio Design 8- Faorication 
• Pre-Wired Systems 
• Broadcast Furniture 
• Switchers 
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• Amplifiers 
• Wire 8- Cable 
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• Accessoriies 
• Lsed Equipment 

• And More! 
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Radio and Television Studios 

RAM Broadcast Systems 
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Continued From Page 28 

Typical written warning signs. 

Other important warnings might include: 

• Required use of 100% fall protection ( safety 

climbing cable, etc..) 

• " Ride the Line" prohibited. 

• No digging or trenching without permit/authorization 

• Hard hats required. 

• Biohazards (snakes, bees, wasps, fecal matter, etc...) 

• Don't touch hot AM tower. 

• Non-Potable water. 

• Chemical storage issues / prohibitions. 

• Secure gates & doors. (or set the alarm panel) 

• Fuel spills (emergency generator). 

• What to do if the tower lights fail. 

• Housekeeping and HVAC problems. 

• Door locks behind you. 

Of course, sites with too many access points can 
make it impossible to properly sign them. Indeed, too 

many signs will likely lead site visitors to ignore any 
signs. And what if the intended reader cannot under-

stand the language in which the sign is written? 

DIFFICULT SITES 
An example of the difficulties faced in properly 

warning site visitors is shown by the citation recently 
received by a broadcaster in Tampa. FL, cited for 

inappropriate signage. 
Although a sign indicated RF exposures were ex-

pected to exceed the limits for an uncontrolled popu-
lation (which was indeed the case), because there were 
several ways to gain proximity access to the antenna — 

and an extreme increase in energy imparted to a roof 
top visitor — the signage on the site was rendered 
meaningless and insufficient. 

The Tampa facility was a rooftop, but like the 
average tower, (including candelabra-style towers having 
catwalks or platforms) it represents a very complex 
environment. Conceivably, it would take hundreds of 
signs to address the many boundaries of occupational 
and non-occupational exposures, caused by the near 

"porcupine appearance" of antennas present. 

ADDING AUDIBLE INFORMATION 

Considering the various dangers, signage alone 
may be insufficient to address the multitude of issues 
(both safety and otherwise) present at the average 

tower site simply because so many hazards are present. 
In fact, research has demonstrated that a written safety 
sign is much more effective when coupled with a 
verbal instruction. 

One way to augment the written warnings is with a 

product like the TowerSwitch box, which provides 
audible hazard safety information and instructions to 
on-site personnel prior to exposing them to the safety 

hazard. Using solar power to provide energy at any 
location, Towerswitch automatically plays back a digital 
recording whenever the button on the box is pressed or 

the system detects a visitor from a magnetic door 

switch, pressure switch or motion detector. 

by Michale Millard 

and Gary Minker 

The safety warnings are then audible without any 
user intervention or need for them to see a specific 
sign. This can serve well to reduce injury and fatality 
rates. The system is also designed so it can alert the 
tower owner in real time that someone is on site, so 

they can investigate unexpected visitors before dam-
age or injury occurs. 

Especially valuable is the capability of the 
TowerSwitch to inform workers of workplace safety 

hazards in more than one language. The TowerSwitch 
provides this information via verbal warning mes-
sages played through a high-output audio system. 
Safety messages can be easily recorded in English, 
Spanish or other languages, as required by local 

demographics. 

IN CASE OF EMERGENCY 
Even more useful is the ability of the TowerSwitch 

to provide additional and essential information in the 

event of an emergency. 
On the front panel, there is a large red button 

marked "Emergency." When a tower crewmember or 
on-site visitor presses this button several things hap-

pen. First, a loud emergency message is played three 
times through the front panel speaker. This unique 

message, written and recorded by the tower's owner, 
provides information such as the tower's physical 
address, and directions to the nearest hospital and 
pay phone. 

Emergency information 
at the touch of a button 

Next, it alerts the tower owner that there has been 
an emergency at the site. The tower owner or other 
notified person or group is generally in a position to 
summon assistance on behalf of the tower crew. And 

lastly, it makes a date and time-stamped entry into the 
device's permanent event log for later use by accident 
investigators. 

FCC CONSIDERATIONS 
In June of 2003, the Federal Communications 

Commission issued a Notice of Proposed Rule Mak-
ing (NPRM) under ET Docket 03-137 which proposed 
to mandate written and verbal instruction as it relates 
to the RF exposure issue. While this NPRM has yet to 
become law, it at least recognizes ( finally), that RF 
compliance is difficult to achieve at the site level. 

The new Rules would create a definitive "separa-

tion distance" concept, where all fixed transmitting 
facilities (antennas) less than three meters away from 

publicly accessible areas would require routine evalu-
ation for safety compliance. Evaluation and certifica-
tion would also be required for facilities up to ten 

meters away from a visitors' access point for those 
antennas having an FRP in excess of 100 watts. 

Essentially, the FCC, recognizing how difficult it 
is to maintain RF safety compliance on multi-tenant 
towers and rooftops, is proposing to eliminate all the 
power, frequency, mounting heights, and antenna pat-
tern considerations from the determination process. 

In short, there are a lot fewer things to consider 
before you determine a particular antenna's emissions 
should be studied further. If you can get closer than 30 
feet, it is better to evaluate the situation. 

For most AM, FM and TV broadcasters, this new 

Rule is actually nothing new. This makes sense be-
cause a tower climber probably could not safely get 
much closer than 30 feet to an energized antenna 

system, even with the old Rules. But the new verbal 
notification requirement is still there. 

ACCESS CLASSIFICATION 
As a practical matter, unless only one transmitter 

and antenna is in use, all site visits would have to be 
considered "non-occupational" under Federal guidelines. 

This is because no single site visitor would know 
their exact exposure andbe able to control it. ( Visitors 
typically do not have the authority to adjust output 
power on transmitters belonging to other stations — 

assuming they even know which stations are present. 
This includes all the two-way stuff too.) 

Regarding transient visitors, such as property main-

tenance personnel, Hammett & Edison, Inc., Consult-
ing Engineers said it best: 

"It is impractical to the point of being impossible 
for FCC license[e]s such as those above, who are 
simply one of many tenants at a site, to have advance 
notice of access by workers to areas near its antenna(s). 

"Typically, those workers are hired by the landlord 
or property management company; especially for in-
frequently needed services, such as roofing or HVAC 
repair, the contractor hired may not be the same one 
each time their service is needed, and certainly the 
employees sent to the site may not be the same ones 

each time. 
"Therefore, the likelihood is low that the FCC 

licensee can actually provide such workers with the 
"comprehensive training" envisioned..." Source: Re-

ply Comments ET Docket 03-137) 

WIDER CONCERNS 

RF compliance and people falling from towers are 
important issues. But they are not the only concerns for 
a station, tower owner or property owner. 

Basically, this same situation applies to just about 
any safety issue when multiple persons are "respon-
sible" to ensure a safe working environment. 

One such situation relates to the use of tower 
elevators. Not many towers have elevators, but those 
that do create a whole new set of serious liabilities for 
all involved. 

Making important information available. 

Here again, safety signage is greatly improved 
when accompanied by verbal instruction. A larger 
listing of the various issues that might be involved with 
broadcast sites are detailed in the TowerScript soft-
ware application, available for free download at 
www.towerswitch.com/towerscript.zip 

Mike Millard and Gary Minker are the principles 
of Tolyerswitch, based in Deerfield Beach, FL. You 

can contact them at info@towerswitch.com 
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YOU KNOW WE KNOW RADIO! 

To'! FREE: 1-800-438-6040 
1-704-889-4508 

Fax: 1-704-889-4540 

E-mail: sales@scmsinc.com 
www.scmsinc.com 

CORPORATE SALES OFFICE 
Pineville, N.C. 

Broadcast Sales: 
Mid-South Sales Office 

Bob Mayben 
> bobmayben@usa.net 
Voice ( 877) 391-2650 

Central Sales Office 
Bernie O'Brien 

> bernieob@earthlink.net 
Cell ( 731) 695-1714 

West Coast Sales Office 
Doug Tharp 

> dougt@scmsinc.com 
Sales ( 866) 673-9267 

Mid- West Sales Office 
Mary Schnelle 

> marys@scmsinc.com 
Sales ( 513) 899-3036 

South-Atlantic Sales Office 
Art White 

> whitearthur@bellsouth.net 
Sales ( 770) 632-1295 

North-East Sales Office 
Jim Peck 

> jpeck001@scmsinc.com 
Sales ( 315) 623-7655 

South-West Sales Office 
Tyler Callis 

> tylerc@scmsinc.com 
Office ( 877) 699-9151 

ProAudio & 
Commercial Sound: 

Southeast Sales 
Ric Goldstein 

> ricg@scmsinc.com 
Voice ( 877) 640-8205 
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kW Power Amplifier 
Price Breakthrough 

FM500 Combined up to 4kW output power 

Each FM500 is a self contained unit capable of stand 
alone operation 

Raise or lower can be per!'ormed from any of the 
FM500s or remote raise lower 

kW SERIES POWER AMPLIFIERS 

Power Price 

1.0kW 

,1.5kW 

2.0kW 

3.0kW 

4.0kW 

$4,900 

$7,500 

$9,800 

$16.000 

$20,000 

Visit our web site www.ptpower.con for full details 

PTEK 1814 Sehooldale Drive San Jose CA 95124 
408 448 3342 FAX 408 549 9991 

Model CMR Digital Antenna Monitor 
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257 W. Union Street, Athens, OH 45701 
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Model CRW-S Weather Receiver 

For receiving alerts from the 

National Weather Service (N NS). 

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 m;nutes stored audio. 

• Ail operations via keypad. 

EASi Encoder-Decoder 

EAST Decoder 

EAS^*-CG Encoder Decoder with built-in character generator. 

*Opticnal 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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Radio  
Introduced by Stanley Adams 

The Story of WOR's 
Original Transmitter 

One o/ Stan Adams hobbies is collecting infOrmation 

about and pictures ofsome ofthe oldest transmitters used 
in broadcasting. A discussion about one transmitter was 
interrupted hr an amazing email and historical document. 

We asked Stan to tell the story. 

[MEMPHIS, Tennessee] I have this strange habit of 
studying the history ofearly Western Electric transmitters, 
and there appears little that modern science can do to 

correct this horrible fate. 

A FORTUITOUS EMAIL 
It was during the late winter and early spring of 2005 

when Barry Mishkind and I were musing over the early 

history of Western Electric broadcast equipment, some of 
which he has on display at his web site— www.oldradio.com. 

And then a wonderfully strange thing occurred! 
One of the pages we were discussing sealt with WOR 

radio. Some pictures of WOR's early transmitter facility 
had been supplied by WOR CE Tom Ray. However, 
during one exchange. I noted there were inaccuracies in 

the captions of some of the pictures. 
While this sharing of this history was going on, Barry 

decided to "lay on me" an unlooked-for email directed to 
him from Cliff Uzmann of New York City who also took 
issue with the same pictures of the WOR radio transmitter 
that prompted my original discussions with Barry. 

However, Cl iff not only questioned the accuracy of the 

photo description, but included some pictures with a story 
from his own grandfather, George Uzmann, wherein the 

"correct" description of the first WOR transmitter was 
made known. Talk about strange and wonderful coinci-
dences! (Barry has explained this strange thing as some-

thing that "happens" to him from time to time — almost a 
"manna from heaven" scenario). 

EYEWITNESS ACCOUNT 
Uzmann was apparently a writer ofa number of articles for 

the New York Sun Radio Section, the paperbeing affil iated with 
the early workings of the International News Service (started in 
1909 by W. R. Hearst). INS later became part of United Press 
(of Scripps-Howard birth) and thus came the United Press 
International with which we have all been familiar. 

George Uzmann. His grandson Cliff shares this picture 

and the text: " In Memory of my grandfather George Uzmann 

who dedicated his life to the developing world of radio." 

In speaking with George's son, C liff Sr., who is about 
to turn 75, t was informed that his dad was considered a 
ship wireless expert at the young old age of 18. He was a 

compatriot of Harry Houck (of E. H. Armstrong and 
Measurements Corporation fame). Uzmann traveled much 

of the world as an early shipboard operator and in later life 
worked as a press person. He was also a writer. 

George Uzmann was the right man at the right time to 
help us to tie together some of our early communications 
history and I thank young Cliff and his father with sharing 
this important family story. 

Cliff Uzmann writes: "The following story was writ-
ten by George Uzmann who wrote the radio section for 

the New York Sun in 1929. A note from the editorial 

department reads ' please hold till our situation clears 
up.' I found this among some of his many personal letters 
and articles from that time period. I believe that this 
paper will be of some interest to those who enjoy the 

history of the radio today." 
For my part, 1 think it is also especially fitting that we 

introduce this story in the same season which introduced 
the commemoration of Howard Armstrong and his monu-
mental FM invention. 

There is absolutely no other possible way, in my 
humble opinion, but to let George Uzmann, himself, tell 
the story of the first WOR transmitter. (The following 

words are those he typed for a 1929 edition of the New 
York Sun — transcribed, but otherwise essentially unedited 
as they echo to us over 76 years.) 

WOR'S FIRST TRANSMITTER 
by J. George Uzmann 

Lounging away in my easy chair and smoking, as usual, 
while listening to the evening's radio productions, I stopped 
a while to enjoy a WOR feature. Shortly before midnight on 

Washington's Birthday an announcement was made to the 
effect that WOR would hold an informal birthday party in 
recognition of the entry of that station's eighth year of 
broadcasting. The listening in invitation proved intriguing, 
and I settled back to a comfortable position to enjoy it. 

WOR, like old WJZ, together with the principle trans-

mitters within the Metropolitan area, t well remember back 
to the first days of their operation. I looked backwards to 
the original tests conducted on the low powered WJZ 
transmitter installed in the Westinghouse E. & M. Co. 
Newark plant, while their engineers endeavored to let a 
favored few hear results of the Dempsey-Carpentier fight 
in Doyle's Thirty Acres back in 1920, and then to think of 
the rapid strides since made, is to know that these few 
years have spelled a radio life-time. 

And so it goes with WOR, too. Mr. J. Poppele, Chief 
Engineer of WOR, pointed out during their birthday party 
that the station originally went into operation with a 

transmitter such as today might be considered a mere play-
toy. He briefly mentioned that it consisted of two 250-watt 

tubes; and a reception report saying that their signals were 

heard in Connecticut brought untold joy to the staff. 
"The Old Transmitter" story provided interest to the 

writer; for he too coaxed the "old brute" along many a 

night in effort that its transmitted signals might be heard 
at distant points. And with this thought in mind let us 
look over the historical background of the first WOR 

transmitter. 
Today WOR operates a standard five K.W. Western 

Electric Company transmitter. Its signals frequently carry 
to all ends of the country while a friend of the writer's 
generally reports good reception as far East as the English 
Channel. The quality of transmission is likewise of the 

highest character and perhaps only a few transmitters such 
as the new 50 K.W. Crosley and 3XN, Bell Laboratory, 
Whippany, N.J. stations, which employ so called 100% 

modulation systems, are theoretically capable of produc-
ing better quality. 

The present WOR installation is the third transmitter, 
if the writer is not mistaken, employed by that station. The 

first one was of 500 watt rating, but ratings back in those 
days meant little. The second consisted of a standard 500 

watt Western Electric set which was operated for several 
years until its present five K.W. equipment was installed 

at Kearney, N.J. 
Now let us go back to the original transmitter and 

compare that little "bundle of junk" with present day 

apparatus. Of course, the complexity of broadcast trans-
mitters has gone through the same growing pains as 
receiving equipment. Once a crystal or single tube re-
ceiver together with a pair of head phones made up a "set" 
— now think of our present day broadcast receivers with 
their six to ten tubes, their complicated circuits, etc. and 

we have a picture of the rapid strides radio has made in less 
than a decade. But let's not get away from our WOR story. 

While WOR was one the very first stations within the 
New York City district to transmit, I do not recall ever 
seeing a photograph or other descriptive matter covering 
their first transmitter. And since Mr. Poppele rightly 
mentioned its atrocious quality of transmission, the writer 
feels that the following remarks may prove interesting 
reading material. 

For the first year or two of broadcasting, commercially 
built sets could not ordinarily be obtained before the 
Western Electric Company developed a 500 watt unit. The 

de Forest Company, on the other hand, manufactured 
several experimental models and it was one of these that 
made up the early WOR transmitter. It continued in 
operation until their half K.W. Western Electric set was 
installed. The new transmitter completely overshadowed 
the old in quality of transmission, distance, etc. "The old 
set" was then sold for what it would bring and it brought 
plenty even back in those early days. 

In Figure 1, we see what the original WOR transmitter 
looked like. The photo shows its utter simplicity, and is 
complete with the exception of the microphones. A few 
weeks after going off the air on WOR's wave — 360 meters 
— it was purchased by the International News Service and 
again placed in operation, not as a voice transmitter but for 
telegraphic code signal work. Its day as a broadcaster 
finished up with WOR; but for a considerable time after-
wards the writer employed the same transmitter in con-
junction with development work and for which purposes 

it gave good results. 

WOR's DeForest Transmitter 

Re-installed at 59th Street and Broadway, New York 
City, the photo shows how simple the apparatus of "mod-
ern" broadcast transmitter was back in 1921. This early de 
Forest Company development employed two 250 watt 

(Continued on Page 34) 
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AM Ground Systems Co. 
Ground System Construction, 

Evaluation & Repair 

1-877-766-2999 
www.amgroundsystems.com 
O Has your station lost coverage over time? 

0 Is your AM ground system over 30 years (Ad? 

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

O Has your ground system been damaged or vandalized? 

0 Is your base impedance or directional pattern unstable? 

O Just wondering if you are getting all of the range your station is 

capable of? 

If the answer to any of these questions is YES 
Call today for a free construction, repair or evaluation quote. 

Reliable On-time Installation 

Quality Workmanship 

Tower Tune-up 

Free Budgetary Estimates & 

Quotes 
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Radio  
History Introduced by Stanley Adams 

Continued From Page 32 

transmitter tubes, which received plate and filament en-
ergy from the three unit motor generator, seen in the 

background, developing 2000 volts D.C. for the tube 
plates and 20 volts D.C. for the filaments. 

The DeForest transmitter and receivers. 

To place the "plant' into operation, one need only to 
close a supply switch and pull up the manually controlled 
motor starter. Then the station was "on the air." The little 

cam-box seen on the chair was the counterpart of the 
present day "control room" — the two cam positions 

determined which of the two microphones were in opera-
tion; or another adjustment placed the set as to adjust the 
circuit so that it would function as a radio telegraph 
transmitter. You see from the photo that a so called 

"technical staff' was hardly necessary back eight years 
ago because the circuits were [of a] most elementary order. 

The panel was about 24 by 60 inches; controls were few 
and a quick glance at the six small meters told the story. 

Compare this work with present day apparatus em-
ploying pick-up equipment and amplifiers, line compensa-

tors or "pads," speech amplifiers, monitors, oscillators, 
modulators and power amplifiers; now add a number of 
motor generator sets, storage battery, power and supply 
switchboards, and we again note the rapid advance made 
in the art in less than ten years. 

Once the old transmitter moved away from New York 
City and was taken up to Yonkers. A close-up of the 
transmitter together with an associated piece of apparatus is 
shown in Figure 2. But it soon returned to New York City, 
where it remains today and is still in operation, good as the 
day it was built as a continuous wave transmitter operating 
at a wave length of approximately 1100 meters and never 
again shall it broadcast "this is station WOR, Newark, N.J." 

J. Geo. Uzmann, 
439- 78th Street. 
Brooklyn, N.Y. 
March I. 1929 

EPILOG 
What a truly unique picture of the early years of 

both broadcasting and communications! 
This early transmitter was more than likely built at 

the Highbridge (2XG) shop of Dr. de Forest and was 
sold with the 1 D (250 watt) tubes. It was in this time 
frame that Dr. de Forest left the northeast for the far 
west of San Francisco, where he opened his own experi-
mental shop and retail outlet. 

de Forest furnished similar transmitters during the 
early 1920's to some of the first stations along the west 
coast. He was able to build transmitters rated up to one 
kilowatt in power. But let it be noted that the ratings 
were not reliable ratings for these early modulated 

oscillators. 
It was not long before RCA introduced their UV204 

triode which helped to improve the quality of power and 
Western Electric soon sold WOR a WE 10IA transmit-
ter (500 watts). Just a few years later the transmitter 
became a WE 105B making WOR a 5 kW station. With 
the improvements from Dr's. Fleising, Colpitts and later 

Doherty, among many others, there was no way that Dr. 
de Forest could continue in the radio business and 
subsequently he took this opportunity to begin his work 
with "phonofilm." 

Jack Poppele was the Chief Engineer of WOR and an early 
radio expert. A collection of papers, which are based on an oral 
history, exist at Columbia University as part of the WOR Project. 
They detail much of Poppele's work. He was a long time member 

of the Radio Club of America. 

The son ofa Cincinnati broadcast engineer. Stanley 
Adams is a systems specialist with Sprint in Memphis, 
TN. If you share his interest in older transmitters. you 
can contact him al: stanlevhadamsta .vahoo.com 

Interested in radio history? 

Learn more about radio's roots at: 

www.oldradio.com 

Staying in Control is - 

Finally.., a remote monitoring and control system that 

makes it simple to keep track of all your critical 

equipment at the transmitter or the studio. Use it 

for unattended facilities, silence sensing, temperature 

monitoring, signal switching and more... and it's all in 

one box. Now THAT's easi! 

• Eight inputs, 0 to 160 V AC or DC, 
configurable as metering or status 

• 12 bits resolution at 50 mV, providing full 
scale metering at very low voltages 

• Full monitoring and control via any Web 
browser; flexible reporting via e-mail 

um Unlimited scalability with no single point 
of failure 

• Only $1,295! 

Visit wvvw.easi-8.com for more information and a 
demo of the easi-8's capabilities. 
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www.easi-8.com/rg 
(801) 326-1300 

WIT, Inc. 420 E. Lana Court, Draper UT 84020 

ÁH Audemat-Aztec 
BroadcastingInnovation 

A NEW WAY TO THINK 
ABOUT MONITORING 

Continuous monitoring of multiple stations 

Automatic detection and notification of out of tolerance conditions 

Built-in FFr spectrum analyzer as an option 

Analog and digital signal monitoring 

PAD and RBDS data monitoring 

TCP/IP connectivity 

Fr Radio 
Pure Chgnal Clear Radio 

More 
information 

and demo online at 
www.goldeneagle-hd.com 

e, 

00„,,,,,EAGLEHDF 
oboe. 

GOLDENEAGLE 
HD Radio Monitors 
mum audemat-aztec.com Mom!, FL USA - ussales@audemat-aztec.com 

HD/AM/FM Mobile metering - ROS Encoding - Remote Control 
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For its excellent quality-price value. 

Far its adjustable transmission 

power output from 0 to 20W for any 

selectad operational frequency. 

-For Its double conversion receiver 

that makes it opt for digital codifica-

tion (Up to 4 audio channels) 

For being digitally synthesized in 20 MHz operational band 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 mode 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. 

uture of ommunication 

OMB AMERICA 

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

fax. ( 305) 477-0611 
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ANTENNAS AND RF SYSTEMS, INC. 

HD Radio 

Interleaved 
Sidemount 
Antenna 

No Injector 

Losses 

High 

Isolation 

Reduces Tower 

Space & Loading 

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

The Innovative Source 

Visit web site for test report. 

Offering: High and Medium Level Combining, 

Dual-Input Panel & Sidemount Antennas, 

Separate HD Antenna Systems 

Jampro Antenna and RF Systems 
Phone: 916-383-1177 • Fax: 916-383-1182 

\Neb: www.jampro.com • E-mail: jampro©jampro.com 

WHY NOT SWITCH TO MCI? 

COMPETE 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. 

Toll Free: 800-545-0608 
www.mcibroadcast.com 

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 
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FCC 
Focus by Ken Benner, NCE 

Avoiding FCC Worries 
at Renewal Time 

[TUCSON, Arizona] You can al'. ays tell from the panic-
stricken e-mail we get which states are up for license renewal. 

RENEWAL ANXIETY 
Question number four on license renewal form 303-S is 

generally the most frequent cause of such distress. Then 
comes EAS compliance, followed by Public File concerns 
and a variety of other issues. 

Once again for the record, I do not have a lawyer's 

shingle, I am just a meek and humble grandfather out here in 
the toasty Tucson desert struggling to feed the wife, dog and 
provide the grandchildren with their Christmas lump of coal. 
I am however a trained inspector, and in the course of 

dealing with over 4,000 inspections, have become quite 
familiar with the correct interpretation of the FCC Rules that 

govern our industry. 

HONESTY IS NOT ALWAYS EXPENSIVE 
If you are up for license renewal you should review my 

Radio Guide column from December, 2003. It dealt with the 
addition orthat question" on the license renewal form asking 
if you are aware of any violations during your present license 
period. 

In other words renewal time should be considered confes-
sion time for every nit-picking regulatory thing that went awry 
during the past eight years. 

For those of you who have been around awhile, you know 
full well the FCC has, in the past, leveled a few hefty fines for 
some stations that have discovered some minor violation and 
— fearing the wrath of the FCC — promptly headed for the FCC 

confessional. 

While this unwarranted fear has contributed generously 
to the retirement funding of some DC attorneys, there is no 
reason for you to worry unnecessarily— unless you just are not 
paying proper attention to your facility. 

EXPENSIVE CONFESSIONS 
If question four of your license renewal is bothering you — 

knowing you have sinned during the past license term — please 
recall from FCC directive (DA 03-1437 of April 30, 2003) that 
an application is required to disclose only those violations ofthe 
Communications Act of 1934, as amended, or the Rules of the 
Commission that occurred at the subject station during the 
license term, as preliminarily or finally determined by the 
Commission, Staff, or a court of competent jurisdiction. 

This includes Notices of Violation, Notices of Apparent 
Liability, Forfeiture Orders, and other specific finding or Act 
or Rule violations. 

The important part of the directive continues — and this is 
very important — It does not include violations identified by 
the station itself or in conjunction with the station's partici-
pation in an Alternative Broadcast Inspection Program. 
(Italics indicate my emphasis). 

PUBLIC FILES HELP YOU 
We have discussed Public Files before. Remember the 

purpose for your Public File is to provide a standardized 
means of defense in the event that your license is challenged 
during the renewal process. 

Simply punch up the FCC website and pull a copy of the 
Self-Inspection Checklist applicable to your station and you 
will have all the answers you need to be legal in that area. 

For example, the Ownership Report lets the public know 
if you have any bin Laden types running things; the Issues and 
Program Reports illustrate your dedication to addressing 
items of concern to your community; the Political File estab-
lishes that you do not rate-discriminate among politicians. 

Make sure all your file folders have something in them, if 
even only a note saying, "This folder's category does not apply." 

LOGS AND OTHER DOCUMENTATION 
Ifever there was an area in stations that could benefit from 

some attention, it probably is the matter of the Station Log. 

1 . 
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True, about the only items required to be logged regularly 
these days are EAS tests, tower light observations, outage 
reports and quarterly tower lighting inspections. Neverthe-
less, you would be surprised to see how many stations fail to 
have complete logs, much less clear and legible entries. 

What about the failure of your local primary station to 
forward its required monthly test? Cover yourself by calling 
the station you are monitoring and log what you are told (or 
what you determine caused your failure to receive the test) 
and what you did to prevent such failure in the future. 

One of my favorite old quotes is, "If it ain't in black 'n 

white, it am n 't!" For example if I am addressing something a 
tad controversial it will be by fax or by affidavit— trust me you 
can never do any harm by having a good faith paper trail. 

DOCUMENTS THAT SAVE MONEY 
A recent topic of discussion was the Florida tower owner 

who was fined and paid $ 10K for violations. Over two months 
later, the FCC sent another notice demanding full payment 
and threatening action from the Department of Justice. For-
tunately, the station had a copy of its cancelled check to 
resolve the matter. 

Another example was the new station employee who 
reported to the FAA a mid-level tower light outage — which 
was not required and advised as such by the FAA Flight 
Service. Nevertheless the employee carefully logged the 
outage and his conversation with the FAA. 
A few days later a small plane that had no business flying 

in heavy fog clipped a guy-wire, and almost before the four 
victims hit the ground lawyers were beating a path to the 
station, knowing full well a light on the tower was out. 

Fortunately, the over-diligent employee's log sent them 
on their way scampering for some other accident upon which 
to capitalize. 

The moral in all these cases is: by being careful and 
clearly documenting as much as possible you will avoid most 
hassles with the FCC inspectors. 

Retired from a career in radio and television engineer-
ing, Ken Benner has been actively inspecting stations under 
the Auxiliary Broadcast Inspection Program for over a 
decade. Ifyou have questions about the issues above or ABIP 
inspections, contact Ken at bennerassoc@comcastmet 

Experience Exceptional Quality, 
Reliability and Service! 

Experience Armstrong Transmitter! 
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! 

Allà TRANSMITTER CORPORATION 

ÁNFIIVIS-rRoNG 

web: www.armstrongtx.com ph:315-673-1269 
email: sales@armstrongtx.com fx:315-673-9972 
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Every day, more than 750 broadcast-
ers rely on TWOx12 twelve-line phone systems 
to insure their critical talk radio programming. Two advanced digital 
hybrids deliver the best caller audio possible, thanks to our famous 
Digital Dynamic EQ. Status Symbols visual call management (a Telos 
exclusive) helps producers screen calls easily, without guesswork. 

414.. 

1\14111k 

se: -ft. 

Planning a big, consolidated build-out? Consolidate your phones as 
well with Series 2101, the world's only multi-studio talkshow system. 
Series 2101 lets you expand your facility's call capacity when needed 
— allows control of up to 96 callers and 32 studios. Not only that, 
Series 2101 uses high-quality digital phone lines to deliver caller 
audio that's next-room clear (and help reduce Telco wiring, too). 

.... 

At Telos, we're all about choices. Take our Desktop Director (right); 
it works with TWOx12 and Series 2101 systems, can be expanded 
to control up to four hybrids or up to 24 lines when used with Series 
2101, and has a built-in handset, speakerphone and headset jack. 
Or, choose the new Call Controller (left) and "bring your own phone" 
for screening... even works with wireless phonesets. 
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ONE-x-Six is perhaps the world's most popular auto-nulling multi-
line phone system. Also the world's most affordable! Like all 
Telos talkshow systems, ONE-x-Six integrates with our optional 
Assistant Producer software to allow fast, intuitive remote 
screening via LAN or WAN connections. 

Naturally, we are obligated to protect the identity of clients who use 

Telos talkshow systems. We would no doubt get a Stern warning 

from any user whose name we revealed. 

But rather than Rush to superlatives, let us just be Frank'n get to the 

point. When you're ready for the world's best talkshow system, the 

answer is Clear; it's as easy as ABC. Whether your station is located 

in Salem or Susquehanna, Telos has a broadcast phone system just 

right for you. Why, the possibilities approach Infinity. 

In our eyes, reliability is King. After all, if there's a failure, you 

can Kiss your ratings goodbye. You need your phone system to be 

a Citadel of Mega reliability. Not to Mix metaphors, but you need 

something Hot, Lite on the pocketbook, and full of Power. Really, 

it's Radio One-oh-one. 

And unlike gear with tech as dated as an old Bonneville, Telos talk-

show systems undergo constant improvement. With us, it's a never-

ending Saga of advancement. 

Telos. Striving for Greater Media through advanced technology. 

(And don't worry... we'll keep your secret.) 

AUDIO I NETWORKS 

www.Telos-Systems.com 

Telos. the Telos logo and all product and feature narres herein : re registered tracern irks of 

TLS Corporation. CD 2005 TLS Corporation. All other trademarks are r roperty of their respecti-re owners. 



IT 
euide by Tren Barnett 

The Power of 
Virtual Private Networks 

[TUCSON, Arizona] Technology is quickly expanding 

the office of yesterday into the home of today. Thousands of 
employees across this vast country ofours go to work Monday 
through Friday like the rest of us, yet never leave their homes. 

This is not just because small businesses are thriving, but 

because technology is now in place to enable secure business 
communications across the intemet. VPN (Virtual Private 
Networking) is used everywhere from small connections 

used to monitor equipment to large networks. 

BRINGING EVERYTHING TOGETHER 
A few years ago, network communication across the 

country and even sometimes across a state was out of the 
question. Invisible lines were drawn all over the country by 

the FCC requiring everyday carriers to use outside sources 
to tie together networks and voice communications that 
could otherwise occur without undo burden. 

It did not matter if your carrier was the same on both 

sides of the line, you had to use another carrier to cross the 
line. The FCC effectively placed Wide Area Network (WAN) 
communication out ofreach for many mid-sized companies, 
because of these invisible lines. Third party carriers knew 
this and would charge outrageously exorbitant prices to tie 

remotes sites to their corporate point of presence. 
However, while the FCC permitted this situation to 

flourish, the Internet was quickly developing and allowing 
communication to occur quickly around the world without 
these long distance carriers. 

A BETTER (CHEAPER) WAY 

It soon became apparent that communication and data 
transfer could happen quickly by simply bypassing the 

communication carriers ofyester year, and using the Internet. 

Technology was quickly expanding to resolve the problems 

that stymied business communication at reasonable prices. 
Today with the aid of the Internet, large and small 

companies move data around the world at fractions of 

prices that were available 15 years ago. With the growth 
of technology, soon voice over IP ( VoIP) was a reality. 
With streaming video and audio, corporate meetings 
could occur in multiple cities instantaneously, thus reduc-
ing the need of travel lodging and food — all a boon for 

mid-size company budgets. 
However we all know data on the Internet is less than 

secure; there are many eyes out there seeking to pry into what 

is not theirs. A means to allow communication to occur 
without privacy invasion was needed. This required en-
crypted protocols — that is, a means to communicate while 

keeping data secure. 
This by no means was the birth of encryption, but 

encryption and communication would now be filling an-
other need — the need of secure data. 

HOW VPNs WORK 
Because secure transactions were needed to accom-

plish busy communications over a non-secure mecha-
nism, certain things had to happen. "Tunnels" were needed 

that would allow communication to happen to specific 
points, thus limiting to a degree who could receive the 
encrypted data. 

Using PPTP ( Point to Point Tunneling Protocol) control 
could be put in place to help secure the data sent back and 
forth. Tunnels could be formed controlling the connection 
and denying all outside communication. In theory data 
transfer was becoming secure. 

Of course, we are not endorsing any particular method 
of encryption, nor even suggesting that all encrypted com-

munications today are secure and hack-free. 

PUTTING IT TO WORK TODAY 
VPN is in wide use today around the world. Many 

companies support it. Whether software-based, server-
based or hardware-based is up to the end users. Linux, 
NT4, Windows 2000, Windows 2003 can all host VPN 

connections tying remote users to your network at next to 
no cost, assuming that you already have one of these 

systems in place. 
Small devices from Linksys, Netgear, and Cisco are 

available to handle VPN through hardware. Depending on 
your need, all work well and reliably. 

VPN can be used over dial-up connections thus making 

it possible to dial into an ISP and establish a tunnel over the 
Internet connection provided by the ISP to your private 

network. Unfortunately, many ISPs, hotels and motels al-
lowing high speed Internet connectivity now are disabling 

the ports used to VPN. 
If you are looking to utilize VPN connectivity, verify 

with the provider ahead of time that they will support your 
usage of these ports. Since ports are only an identifier to the 

devices communicating, with most devices any port can be 
reassigned to the tunnel. 

For a successful tunnel to be established, you must know 
the address of the device to which you will be connecting. At 
least one static Internet address is recommended. For con-

stant two-way traffic two static addresses are preferable; 
DHCP addresses can work for one client with VPN tunnels. 

Most all devices support demand dialing, yet unless a 
request is from the DHCP client side, connectivity cannot be 

reliably guaranteed. 

A TECHNOLOGY WORTH KNOWING 
With VPN in use, we can work from home, transmitter site 

or anywhere else and connect to our networks exactly as if we 
were there in person. The connections limitations are mainly 

the limitations imposed through the hardware or software used 
for the tunnel, and the connection types being used. 

Since VPN tunnels are stable and can remain connected 
for days on end, most all network applications that work 
while you are connected directly to your network likewise 
work as well over these tunnels. From VolP to streaming 
audio and video, VPN tunnels are proving extremely valu-

able for communication. 

Tren Barnett is a Systems Administrator and program-
mer based in Tucson, AZ. He can he contacted at 
tpl ie,ironmind.net 

"Today, more than ever, broadcast 

engineers need to continue their 

education in order to ensure the 

success of their stations. Attending 

The NAB Radio Show is a great 

opportunity to learn by meeting with 

radio industry experts and your peers 

in an intimate networking atmosphere. 

Every year the Radio Show technical 

program offers a concise and relevant 

schedule of seminars and workshops 

specifically developed for busy radio 

engineers. If you want to keep on top of 

radio technology, The NAB Radio Show 

is the place to be." 

Milford Smith 

Vice President of Engineering 

Greater Media, Inc. 

Boston. MA 
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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. 

Routers are OK... hut a 
network is hutch ¡now 

modern. With Asia. your 
ins and mas are next rO the 
audio. where they belong. 

Nofame. 1111.111b. no wino 

Put an Ash, Microphone 
Muir Mat 111 your Mi(1 and 

send preamplified audio 
anywhere you need il. over 

Ethernet -- with no line 
loss or signal degrudatim. 

4Es%!co 

Seel çro data 
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Asia is already working 
with some great companies. 

Like Eneo Systems. Scott 
Studior, Radio Systems, 

Bidyys Technology Gana,. 
o course Trios 

and Omnia. Check 
AxiaAudiocom/parmers/ 

to find out who's nest 

gitt 

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. 
s-
• 

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 

• 
hoe 

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. 

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. 

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. 

. . 

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 BAMI a bi-directional 

multi-channel snake. Use media converters 

and a fiber link for extra-long 

runs between studios — 

or between buildings. 

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. 

f;) . 
Livewure 

< • • • > 10011000 

There's a better way to get 
audio ma of ,rour PC. No 
more consumer grade 
connectors - with Aria 
your digital audio stays 
dean 111111 pristine. 

e-r 
e, 

An Aria digital audio 
snake .111 tarry  dreds 
of hannels digiwl audio 
OH one skinny CAT-6 cable. 
We know you're not going 
to miss soldering that 

Control »mks of the world. 
rejoice: intelligent Axia 
mixing surfaces give talent 
complete control of their 
working environment. 
Reconfigure studios instantly 
and assign often-used 
soarers just where they're 
most useful. 

"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. 
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DL1 Digital Audio Digilyzer from NTI 

In field operations, it's hard to say whether it is more 
inconvenient to make a measurement on the digital audio or 
to try to monitor it. NTI 's DL1 "Digilyzer" is a handheld tool 
that allows you to do both easily. Although weighing less 
than one pound, the DL1 is a complete digital audio analyzer 

and digital audio monitor, with inputs for AES3, SPDIF, 
TOS-Link and ADAT audio signal interfaces, together with 

an internal DAC and amplifier/speaker/headphone jack. 
This tool is designed to be very easy to use at the top level 

by just plugging into a signal and immediately seeing some 
measurements. But there are also more sophisticated func-
tions available after you learn the basics. 

The Digilyzer measures the digital interface carrier 
signal as well as the embedded audio, and even senses analog 

audio. For example let us say you are engaged in some "rack 
crawling," needing to check an AES/EBU digital signal 
which is somewhere on a panel. When the DL1 is connected, 
it will lock on to a digital audio signal and display the sample 
rate, interface voltage level and other details automatically, 
as well as giving you a converted monitor feed of the 
embedded audio. 

Not only that, but if you have accidentally connected to 
an analog connector, it will automatically switch over to its 
auto-ranging analog monitor mode and also inform you on 
screen that there is no digital carrier and that you are listening 
through the analog monitor. The aural monitoring is avail-
able either through a small built-in speaker, or for better 
quality through a headphone jack. Another feature which 

ties in to the monitor use is a VU+PPM mode, which also 
includes max level indicators and other information about 
the digital audio. 

Back to the measurements, the DL I not only makes the 
familiar ones, but also has some other useful troubleshooting 

tools for those who are able to take a little time to learn them. 
First the basics: At the interface level (AES/EBU/ 

SPDIF-IEC/ADAT) the Digilyzer measures and displays 
sampling frequency and carrier level, decodes the channel 
status bits (pro or consumer) and also displays data in a "bit 
meter" mode. That Bit Statistic mode displays audio data bits 

and auxiliary bits, indicates actual audio word length, in-
cludes VUCP bit indicators, and still has room for bargraphs 
showing the audio level dynamically. 

Then at the audio level, the DL1 measures the level, 
THD+N (w/automatic nulling) and frequency of the embed-
ded audio signal. It can also capture and plot a frequency 
response graph from an externally-generated audio sweep 
such as from a test CD or other source. 

Some digital audio faults occur very rarely, but when 
they do they're problematic. The DL1 Event Logger function 
monitors many different aspects of the digital signal, record-
ing changes ("Events") at a programmable interval. The 
recorded changes are grouped into Carrier-based, Frame-

based, Signal-based, Channel status-based and Consis-
tency-based Events. 

Just a few examples are a change in sample rate fre-
quency of more than 1%; a frame CRC or Parity error; or 
biphase coding errors. There are over 20 different possible 
Events, which makes this a very sophisticated diagnostic 

tool for digital audio. 
Finally, the DL1 may be fitted with the optional 

MiniLINK USB interface and Windows PC software, which 
adds the ability to store test results on the instrument and later 

transfer them to your PC; full remote control, and a conve-
nient on-line firmware update capability so your Digilyzer is 

always running firmware with the latest features from the 
wizards in Liechtenstein, where it is manufactured. 

DL1 Digilyzer, Digital Audio Analyzer — $ 1,499. 
M ini LINK, USB interface, cable and Windows PC software 

— $325. Belt Pouch — $21 

NTI Americas Inc. 
Phone: 503-684-7050 

E-mail americas@nt-instruments.com 
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View the entire line of NTI Products at: 

www.nt-instruments.com 

Consultant Radio Consulting Engineers 

Consulting Communications Engineers 

EMC Test Lab 
• FCC Applications 

• Frequency Searches and Coordination 

• AM-FM-CATV-ITFS-LPTV 

• EMC Test Lab - FCC and European ( IEC ) 

• 

Email: info@owleng.com 

OWL ENGINEERING, INC. 
651-784-7445 

5844 Hemline Ave. N., Shoreview, MN 55126 

Fax: 651-784-7541 

Member AFCCE 

Market Analysis 

Engineering Software 

Ethnic/Demographic Data 

Custom Full-Color slapping 

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 

P.O. Box 728 Apex, NC 27502 (919) 387-0099 

AstiOC,/A IES 

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 

System One 
Communications 

Broadcast Constructors 
and Consultants 

888-625-5649 

• AM-FM 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 

Doug Vernier 
Telecommunications Consultants 

Broadcast Engineering Consulting 

©AM/FM/TV/DTV 
@Custom Mapping Service 
O Frequency Searches 
CO Propagation Prediction 
8 FCC Application Preparation 
O Directional Antenna Design 

corn. oft VAWI.ft Vcogyens • v-soft -soft corn 
(800) 743-3684 

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 experiance. 

912-638-8028 
202-393-5133 

www.grahambrock.com 

Communications 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 
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VAD-2 
The tiny TOOLS VAD-2 is a user programmable two-input 
multi-number voice/pager auto dialer with integrated stereo 
silence sensor, designed for dial out paging and/or voice 
message notification. The VAD-2 is equipped with two dry 
contact inputs and stereo silence sensor, which, when tripped, 
will sequentially dial a pager and/or up to four different phone 
numbers and play back a user recorded message corresponding 
to the tipped input. The VAD-2 also provides two SPST one 
amp relays for the control of external equipment. 

- . - 

Mb Based Remote Control 
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WRC-4 
The tiny TOOLS WRC-4 is a fresh approach to remote site 
monitoring and control, or providing an inexpensive solution 
to Internet enabling your present remote control system. The 
1,t/RC-4 combined with web access and your favorite web 
browser brings you the following features: A powerful built-in 
web-server with non-volatile memory; 10/100base-T Ethernet 
port, four each channels of 10-bit analog inputs with a large 
monitoring range; optically-isolated status (contact closures 
or external voltages) inputs; normally open dry contact relays; 
open collector outputs: front panel status indicators, a single 
front panel temperature sensor and 4-email alarm notification 
addresses. The WRC-4 is also SNMP enabled. The WRC-
4 has carefully been RFI proofed, while including the 
accessories other manufacturers consider optional. The VVRC-
4 is supplied with removable screw terminals and loaded with 
a generic web page that may be easily edited by the end user. 

Time Sync Plus 
The tiny TOOLS Time Sync Pius provides four separate GPS 
time referenced outputs. The first is a SPST relay, which 
pulses at 12:00, 22:00, 4200, 54:30 each hour and is user 
programmable in each of four locations for any minute and 
second each hour. The second output is an active high driver 
with a 100 ms pulse each second, while the third output is a 
4800-baud, RS-232 serial port providing a time zone adjustable 
hours. minute and seconds time code. The forth output 
provides an active high driver in the ESE TC-90 serial time 
code format. Indicator LED's are provided to display 
power/valid GPS data, programming mode and time 
SylC relay operation. AGarmin 12 Channel GPS 
receiver with embedded antenna is suppled. 

tiny 
POWERED BY BROADCASTt00/Se 

TOOLS 

SRC-2/SRC-2x 
The tiny TOOLS SRC-2 interfaces two optically isolated inputs 
and two SPST relays to a RS-232 or USB port, while the 
SRC-2x does this via a 10/100baseT Ethernet port. Both the 
SRC-2 and SRC-2_x can notify a users PC software program 
that any of two optically isolated inputs have been opened or 
closed and allows your software to control two SPST, 1-amp 
reiays. The SRC-2x is also able to send an email when either 
of the two inputs change state. The user may also add up to 
48 ASCII strings per input and 16 user defined strings per 
relay. Communication with the SRC-2(x) is accomplished via 
short "burst" type ASCII commands from the user's PC Also, 
two units may be operated in a standalone mode (master/slave 
mode) to form a " Relay extension cord," with two channels 
of control in each direction The SRC-2 communicates using 
RS- 232 at baud rates up to 9600 and the SRC-2x via 
10/100baseT Ethernet. The SRC-2(x) is powered by a surge 
protected internal power supply. Either unit may be rack 
mounted on the optional RA- 1 mounting shelf. 

Manufactured with 
Pride in the USA 

ESS-1 
The ESS-1 provides a cost-effective, small profile solution 
for standard serial-to-Ethernet connectivity. Designed with 
the broadcaster in mind, the ESS-1 is equipped with 
extensive RFI protection. It is ideal for applications requiring 
data support for both RS- 232 and RS-422 communications. 
The ESS-1 allows any device with a serial port, Ethernet 
connectivity and is ideal as a serial bridge/tunneling or 
applications where a COM port, TCP Socket, UDP Socket, 
or UDP Multicast functionality is needed. The small profile 
of the ESS-1 makes installation hassle-free. 

AVR-8 
The AVR-8 is a voice remote control system that 
automatically reports changes detected on any of its eight 
status inputs to a remote telephone and/or pager. After 
speaking a greeting message that may identify the source 
of the call, the AVR-8 then speaks a unique message for 
each status input. The user may customize each factory-
recorded message. After reporting, the AVR-8 is ready to 
receive commands through your telephone keypad. 
Functions include telling the AVR-8 to report on the input 
state of any of the eight status inputs, commanding the 
AVR-8 to pulse any one of its four SPDT relays for 750 ms 
and/or turning any one of the relays on or off. When a relay 
command is given, the AVR-8 speaks the relay ' name' 
followed by the 'on' or 'off message. 

BROADCAST 

Ph: 360.854.9559 • Fax: 360.854.9479 
support@broadcasttools.com 
www.broadcasttools.com 
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Ariane 

Sequel - Digital Audio Leveler 

www.translantech.com • 212-222-0330 

The new Ariane 
Sequel Digital Audio 

Leveler is the heavy 
hitter of AGC level-

ers. 
The Sequel continues the tradition of the original Ariane's unique stereo 

matrix processing plus a host of new features only possible with an all-digital 

signal path. The Sequel also operates in conventional left/right stereo and dual 
mono with independent processing. Being all digital, the Sequel features 

adjustable sample rate and conversion on its AES/EBU inputs plus savable 
user presets and complete remote control via TCP/IP, RS-232 and contact 
closures. 

The multi-band, release gated, "windowing" feed-forward RMS control 

enables the Sequel to create consistent loudness artfully yet powerfully. The 
Sequel is perfect for controlling sloppy board operators prior to final process-
ing, and for IBOC, streaming and webcasting. Anywhere you need powerful 
yet unobtrusive leveling — the Sequel has no equal. 

Broadcast Devices 

Audio Switchers 

www.broadcast-devices.com • 914-737-5032 
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The CDS-300 and CDS-302 composite audio switcher distribution systems are 
designed to switch and distribute TV and FM base band stereo, sub carrier, RBDS, 
and SAP signals. A brand new option is the CTD-1 module that turns your existing 

CDS-300/302 switcher into a composite-to-AES converter. 
When installed, the CTD- I bridges the selected composite input and converts 

it to a pair of AES3 streams available from the rear panel. Continue to use your 

composite output processor or STL for digital applications such as I BOC. Sample 
rate is DIP switch selectable. 75 uS de emphasis is jumper selectable. 

All CDS series switchers feature a DC coupled signal path, RBDS loop 
through, and front panel test points. Standard on all BDI products is worldwide 
standard power entry. Each unit they build is designed to operate on 120/240 
VAC, 50-60 hertz. 

BW Broadcast 

DXPS Mini - FM Broadcast Pr -essor 

www.bwbroadcast.com • +44 208-683-6780 

BW Broadcast 
(AKA Broadcast Ware-

house) has announced 
the release ofa new low 
cost FM broadcast pro-
cessor, the DSPX mini. The mini follows the original DSPX with a 4 + 4 AGC and 
Limiter processing architecture but with a slightly cut back feature set. While the mini 

does not offer the analog and digital outputs of the other processors it does however 
contain the same top specification stereo encoder. At $ 1,700, the DSPX mini is arguably 
the lowest cost EVER DSP FM processor. 

The mini is available in a version without the multiband processing. Composite 
clipping and stereo separation in excess of 75dB arc standard. This version is ideal for 
stations who process at the studio but require stereo generation and peak control at the 

transmitter site. This version sells for only $ 1,150. 

For broadcasters at the other end of the scale, the BW Broadcast DSPXtra is a top 

of the line fully featured processor that contains the world renowned "award 
winning"Ariane RMS leveller and a new 6 band limiter section. 

Axia Audio 

Axia - Audio Router 

www.axiaaudio • 216-241-7225 

Axia makes it easy 

to build an excellent 
routing switcher — as 

big or as small as you 

like. It is as easy as adding Axia Nodes (audio network adapters), one or more Ethernet 
switches (depending upon the size of your desired network), and our PC-based router 

control package. Build a router as tiny as 16x I 6 or as large as 1028x1028 or more: the 
Axia networked approach is modular and so scalable. 

Getting your audio into the network could not be easier. Connect your source to 
an Axia audio node; there are models for use with both analog and A ES sources. There 
is even an Axia node that works just like a traditional X-Y router control panel, but 
with a big difference: audio in and out is available on the same box. Getting audio from 

PC workstations is even simpler: using Axia, PCs send and receive audio directly to 
and from the network — without soundcards or audio converters. 

Axia costs a lot less compared to old-fashioned TDM audio routers. Since there 
is no mainframe, the base cost is low— you can make a small system at very reasonable 
cost and expand it over time. 

z •••••••• • eg"—. • 

Broadcast Tools 

SSIn r  -• 4 r— 

www.broadcasttools.com • 360-854-9559 

The Broadcast 
Tools SS 16.16 pro-
vides audio routing of 
16 stereo inputs to 16 
stereo outputs. This 

type of routing allows 

any one stereo input to be assigned to any or all stereo outputs. The SS 16.16 may be 
controlled via front panel encoder controls and/or a multi-drop RS-232 serial port. 
A 40 x 4 LCD back lit display provides for input descriptions and macro setup. 

Additional features: headphone amplifier with front panel jack and level control, 
front panel monitor speaker with mute switch and level control, internal audio 
activity/silence sensor with a front panel ACT indicator and rear panel open 

collector, and a 16 x 16 GPIO port. 
Free Windows Net Switch remote control software, which supports both 

serial/USB and Ethernet with the optional ESS- I Ethernet to serial converter, is 
available for download. Installation is simplified with plug-in Euroblock screw 
terminals. 

Broadcast Tools SS16.16 Audio Router 

lnovonics 

DAVID-III - i.taaas FM Air Chain Processor 

www.inovon.com • 831-458-0552 

Third-generation 
"DAVID" processing 
brings the FM broad-
caster affordable, 
comprehensive audio processing in a simple, easy-to-use package. The firm's 
original DAVID was launched in 1992 and followed by the popular DAVID-II in 

1995. Features of this updated product include "gain-riding" AGC, 3-bands of 
compression and EQ, the firm's patented PI PP ( Polarity Independent Peak Process-
ing) final limiter, and pilot-protected composite clipping. 

Spectrum-subtraction frequency division guarantees that the outputs from the 
three bands combine with flat response and without "crossover swishing." PWM 
(Pulse-Width Modulation) gain control techniques avoid certain shortcomings of 

analog VCAs and ensure minimum audio coloration. 

The DAVID-III is built entirely from "generic," multiple-sourced and com-
monly-available parts, an important consideration for field service in out-of-the-
way places. Although Inovonics warmly embraces the latest digital technologies, 
experience has proven many instances of "simpler is better." 

• .. • -ok. bikti*e:jimig 
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Harris 

VistaMaxTm - Audio Management Platform 

www.broadcast.harris.com • 800-622-0022 

The heart of Harris' studio product portfolio 
is its popular PR&E VistaMaxTm family of 
products. The VistaMax platform simplifies net-
work audio management by allowing radio sta-
tions to connect sources and destinations to the 
system over the shortest path, eliminating or 

reducing stand-alone routers, distribution sys-
tems and long multi-pair bundles. 

Harris offers a vast range of VistaMax 
networked products, including the new 
VistaMax Control Center software panels for commissioning and management of 
the VistaMax networked audio management platform. The new software panels 
provide access to VistaMax switching over an individual PC workstation or across 
a corporate LAN, further increasing user flexibility and saving valuable rack space. 

Several Harris PR&E consoles connect to VistaMax. Users can incrementally 

grow the number of consoles within a VistaMax system and mix and match 
different sized consoles for maximum flexibility. 

• • • • • • • • • • • • • • • • • 
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Logitek 

Audio Engine - Audio Router 

www.logitekaudio.com • 713-664-4470 

The Logitek Audio Engine is an ex-
pandable, networkable router with analog 

or digital inputs/outputs. It provides up to 
24 mix-minus busses per control surface, 
EQ and dynamics processing, simple as-
signment and selection of audio sources, 
and (unique to Logitek) full scripting ca-
pability enabling execution of complex 
commands on a single button press or 
contact closure. 

The Audio Engine now supports 16-character source names for all of its 
controllers including the digital console line, enabling the use of "meaningful" 

names rather than abbreviations. Control surfaces include the Mosaic, Numix and 
Remora digital consoles; router control heads for selection of sources and destina-

tions include the Route3, the Route-XY, and the Button- 12. 
A variety of "virtual" PC-based controllers is also available including the vMix 

control surface, vScreen drag-and-drop interface, vRoute and other software options. 

Logitek Audio Engine 

Orban 

Optimod-FM 5300 - FM Audio Processor 

www.orban.com • 480-403-8300 

The New Orban Optimod-FM 5300 put coveted five-band and two-band 
Optimod processing into a single rack unit package and brings it to the market 
at the most affordable price ever. Quality sound is what 5300 is all about, 
sound that attracts audiences by providing a polished, professional presenta-
tion regardless of format and source material. 

Exceptional versatility allows stations to adjust the processor's audio 
texture to brand the audio, knowing that the resulting signature sound will 
remain consistent, cut-to-cut and source-to-source. Branding builds busi-
nesses and no other processors have the consistency to brand sound like 
Optimods. 

With the 5300, signature sound is just a preset away. An easy, one-knob 
Less/More adjustment allows stations to customize any factory preset, trading 
cleanliness against processing artifacts according to the requirements of the 
market and competitive environment. 

Henry Engineering 

USDA 2X4 - Stereo Distribution Amplifer 

www.henryeng.com • 626-355-3656 

Henry's USDA 
2X4 is a versatile and 
compact stereo distri-
bution amplifier for 
analog audio signak. 

USDA 2X4 has two 
balanced inputs and 
four balanced outputs 
(two stereo pairs). Each stereo output pair has a Stereo/Mono mode s‘‘ itch, and can 
operate in either Stereo or Mono output mode. From a stereo source, USDA can 
produce two stereo outputs, four mono outputs, or a combination of both. A mono 
source will produce four mono outputs. Each output has a Level adjustment for 
calibration of output level. 

The USDA 2X4 is powered with a built-in AC power supply (no wall wart), and 
is 1/3 rack width. It can be rack mounted using the optional rack shelf, which holds 

up to 3 units in 1RU. Henry Engineering will soon announce Digi-DA 2X8, a new 
2-input, 8-output distribution system for AES/EBU digital audio signals. 
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Omnia Audio 

Omnia 6 ex, - Audio Processor 
www.omniaaudio.com • 216-241-3343 

Omnia EXi processors en-
hance and simplify the HD Radio 
audio chain and add essential 

new tools for HD Radio broad-
casts, while simultaneously in-
creasing the clarity and listenability of conventional AM and FM broadcasts: an 
onboard Diversity Delay method which simplifies and protects the broadcast signal 
oft-ID Radio for AM and FM, and an advanced new clipper design engineered to help 
eliminate lntermodulation Distortion (IMD). 

The Omnia-6 and Omnia-5 EXi audio processors combat the problem of 
synchronizing the analog and HD Radio signals in the receiver with the built in Omnia 
Diversity Delay feature, incorporating Diversity Delay into the audio processor and 
moving it out of the HD Radio exciter. 

The Omnia LoIMD Clipper works through the use of"intelligent" algorithms that 

actively adapt to signal content and density, producing sustained audio signals that 
don't inter-modulate among other spectra. The overall effect is retained loudness and 

punch, along with the clarity and detail that listeners demand. 

Orban 

Optimod-FM 8500 - FM Audio Processor 

www.orban.com • 480-403-8300 

Introducing Optimod-
FM 8500: Orban's new flag-
ship processor and the next 
step beyond the Optimod-FM 
8400. The 8500 builds on the 

proven, competitive sound of 8400 version 3 while adding features that make it the ideal 
choice for FM stations simultaneously transmitting iBiquity's HD Radio®, Eureka 147, 
or a netcast (where it works particularly well with Orban's aacPlus® Opticodec-PC® 
LE). "Under the hood," we redesigned all of the circuitry using the latest components. 
We also doubled the DSP power, so the DSP not only supports the new features but also 
provides comfortable headroom for future DSP improvements. 

Featuring versatile five-band and two-band processing for both analog FM trans-
mission and digital radio, the 8500 provides the industry's most consistent sound, track-
to-track and source-to-source. 

The New Orban Optimod-FM 8500 provides stereo enhancement, equaliza-
tion, AGC, multiband compression, low-IM peak limiting, stereo encoding, and 
composite limiting. 
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Radio Equipment Products and Services 

Rebuilt Power Tubes 1/2 the Cost of New! 

sPe°\ 

te" 
Se ECONCO 

Tel: 800-532-6626 Web: www.econco.com 

Intl: + 1-530-662-7553 Fax: + 1-530-666-7760 

-'d64  

j0./ 

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 
Fiberglass Rod Handle 

#10 Copper Cable & Alligator Clip 

71"‘ 
Available with Horn or Ball Gaps 

Patented (#5,661.262) 
Hot Adjust Mechanism 

Wilk Science and Technology Inc. 
1112 North Grove Avenue, Oak Park, Illinois 60302 

Telephone & Fax: (708) 524-8588 

CCA PARTS & SERVICE 
V&J Electronics 

Can supply all parts, schematics, and 
manuals for CCA, CSI, 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 

Silver Plating Powder 
Silver Plate On-The-Job with Cool-Amp!!  

Cool-Amp Conducto-Lube 

'Maintain your RF frequency 'Reduce resistance 
'Keep your PCBs cool 'Prevent power interruptions 
'Increase conductivity 'Prevent data errors 

*Minimize power loss from *Prevent power failure 
corrosion & oxidation 

tnnL.2.-b.e,; -ad-4>X4 
Ph: 5038266426 Fax: 503-624-6436 
www.cool-amp.com erne salesgcool-amp corn 

BAUE 
TRANSMITTERS, INC. 

videdw.bauertx.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 to VISA 

Ciitsài fecal 

50 V.D.C. 

Pri - Sec 

Isolation 

Quality 
Transformers 

Mounting Holes 

!industrial Glass Epoxy 

Board (2x2 3") Response 40 - 20 K 

Plated thru Holes 

- Audio Lightning Isolator (c Hum ISO) 

Hertel Engineering 

Newman Kees 

Measurements 

861 1 Slate Rd 

Evansville, IN 

47720 

812-963-3294 
nlarnsiems elate. cow 

$27Xl ea. 
Free Shipping 

w/ an Order of 4 or more 

e 
all 

I 

Around the County Around the Country 

ep 4! 4  j r, 

eek Ogle 

Around the World 

www.mikeflags.com 

re. RF 
re"? 

RF PARTS' 
COMPANY 

From Maliwatts to Kilowatts— 

Eimac • Amperex • Svetlana • M/A-Com 
Motorola • Toshiba • Philips • Mitsubishi 

Se Noble Español.• We Export 

800-737-2787 
780-744-0700 Email: rfp©rfparts.com 

www.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. 

Toll Free 
éRichardson 

Electronics 
Engineered Solutions r- mail 

Internet 

800-882-3872 
630-208-2200 
broadcast rell corn 
broadcast@rell corn 

ChrisScott Associates 
Visit our websit 

www.scott-inc.com 

Ph: (270)781-5301 

Fax: (270)781-1232 
Bowling Green, Kentucky 

./ wedge on. 

AM-FM gib , 
Notch Filters 

NRSC 
Loop 

Antenna 

DIVERSIFIED 

COMMUNICATIONS 

SYSTEMS 

"SERVING BROADCASTERS 
SINCE 1981" 

BROADCAST EQUIPMENT REPAIR 
Audio/HF' Equipment - AM/FM Transmitters 

Free Consultation/Loaners Available 

www.divcomm.biZ 
814-756-3053 • rpogsonw aol.com 

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 919-367-0607 Visa\M/C 

http://www.am1000RANGEMASTER.com 

sales@am1000RANGEMASTER.conn 
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111. 

mamma, 

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 FF 
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: 
• to 3m tiz ) • 3 tp 30mhz •26 60m hz • 60 Go 150m hz ) 

Now Available... Combination AM & FM Filters! 

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

www.sandman.com 

99% Success Rate. 

Mike Sandman... Chicago's Telecom Expert 

Call for FREE Catalog: 630-980-7710 

rfEngineers, Inc. 
Coverage modeling 

RF exposure limit reports 
SIL & 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! 

BESOINTERNACIONALC 
"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 VVebsite: www.besco-int.com 
Or Call Rob Malany at: 321 -960-4001 

Professional 
Equipment Repair 

110.- Consoles 

Exciters 

STLS 

Automation Systems 

Audio Processors 

▪ Transmitters 

Remote Equipment 

at Lightner Electronics, Inc. 

www.digitalradioengineering.com 

Phone: 845-355-4001 

'eng ineenng 

Professional Broadcast Engineering Services 

Consulting • Project Management • Contract Engineering 

FCC Alternative Inspections • Due Diligence Inspections 

Engineering Staff Oversight • Engineering Staff Assistance 

Facility Inventory • Broadcast Equipment Acquisition 

New & Pre-owned Broadcast Equipment Sales 

Maximize your FM Station 
Use the Software that 
works as hard as you do! 

rfl nve sti g a to r-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 vvffliv.rfsoftvvare.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 

ANTENNA ID PRODUCTS 610-458-8418 
FCC compliance signs for AM & FM tower sites 
ASR signs - Guy wire protectors - Antenna tags 

wwwantennalD.com antennalDeaol.com 

Digital Weatherman 
Never Dub Weather Again 

• 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 

McPherson Radio 
Specializing in pre-owned QEI transmitter products. 

QEI I — 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 

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 AMX, 
ABX and RMX, Stereo-Mixer and 

Mixer News-Mixer products. 

Solve Your System Wiring Problems Fast! 

••••14 

Mad - 

With STEREOTRACER 
See our Web News-Update page, for details. 

Tel: 800-300-0733 Fax: 231-924-7812 

WWW.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 
(Wel)ite Updated Daily) 

E-mail: sales@bayc)untry.com 
877-722-1031 (Toll Free) 4-13-596-0212 ( Fax) 

Voft Innovative and Reliable 
R.F. Engineering Software and Engmeenng Connâng  

Loniley-Rice èoverage Map¡ "Create stunning " real-world" coverage 
" maps and interference studies using 

Longley-Rice, PTP, Okamura/Hata 

and FCC with Probe 3T"' 

"Search FM channels under spacings 
and contour protection using 
FMCommanderTH 

'Prepare AM skywave and groundwave 
allocations studies and map AM FCC 
contour coverage with AM-Pro T"  
The Leader in Broadcast Engineering Software 

WWW v-soft corn info@v-soft corn (800)743-3684 

AFFORDABLE EQUIPMENT REPAIR 

e  i  -' 

COMMUNICATIONS SERVICES LLC. 

Professional Repair, Tuning and Love for 
All Broadcast Gizmos. No Job Too Small! 

STL's, TSL's, Exciters, Cavities Tuned, Processors, Mixers, What- Have-You! 

Over 35 Years Experience 
John Alan: 616-897-2503 Email: Gizmonic@sbcglobal.net 
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FINAL STAgE 
Send your information for publication to: radio@rconnect.com 

Radio Guide Ads: 

Advertiser - Page 
AM Ground Systems - 33 
Armstrong Transmitters - 36 
Audemat-Aztec - 34 
Audion - 13 
Autogram - 13 
Axia - 39 
Belar - 33 
BEXT - 11 
Broadcast Devices - 21 
Broadcast Electronics - 26 
Broadcast Software Intl. - 3 
Broadcast Tools - 41 
Broadcast Warehouse - 12 
CircuitWerkes - 29 
CKE - 23 
Comrex - 7 
Conex Electro Systems - 13 
Continental - 27 
D&H Antennas - 36 
Dielectric - 27 
Econco Tubes - 35, 44 
Energy Onix - 2 
ERI - 5 
Freeland Products - 23 
Gorman Redlich - 31 
Harris - 24, 25,48 
Henry Engineering - 2 
Inovonics - 5 
Jampro - 35 
JK Audio - 9 
Kintronic Labs - 20 
LBA Technology - 17 
Larcan - 47 
Lightner Electronics - 9 
Micro Communications - 35 
Moseley - 10 
NAB - 38 
Nautel - 16 
Nott Ltd. - 19 
OMB America - 35 
Omnia - 15 
Orban - 48 
Peter Dahl - 33 
Phasetek - 23 
Pristine Systems - 47 
Prophet Systems - 9 
PTEK - 31 
RAM Broadcast Sys. - 29 
RF Specialties - 17 
Satellite Lynx - 27 
SCMS Inc. - 31 
Shively Labs - 19 
Sine Systems - 19 
Superior -il 
Telos - 37 
TFT - 11 
Tieline - 5 
Transcom - 11 
WIT Inc. - 34 

September -2005 

Website 
www.amgroundsystems.com 
www.armstrongtx.com 
www.audemat-aztec.com 
www.audionlabs.com 
www.autogramcorp.com 
www.axiaaudio.com 
www.belar.com 
www.bext.com 
www.broadcast-devices.com 
www.bdcast.com 
www.bsiusa.com 
www.broadcasttools.com 
www.bwbroadcast.com 
www.circuitwerkes.com 
www.rectifiers.com 
www.comrex.com 
www.conex-electro.com 
www.contelec.com 
www.dhsatellite.com 
www.dielectric.com 
www.econco.com 
www.energy-onix.com 
www.eriinc.com 
www.freeland-inc.com 
www.gorman-redlich.com 
www.broadcast.harris.com 
www.henryeng.com 
www.inovon.com 
www.jampro.com 
www.jkaudio.com 
www.kintronic.com 
www.lbagroup.com 
www.larcan.com 
www.lightnerelectronics.com 
www.mcibroadcast.com 
www.moseleysb.com 
www.nab.org 
www.nautel.com 
www.nottltd.com 
www.omb.com 
www.omniaaudio.com 
www.orban.com 
www.pwdahl.com 
www.phasetekinc.com 
www.pristinesys.com 
www.prophetsys.com 
www.ptekpower.com 
www.ramsyscom.com 
www.rfspec.com 
www.satellitelynx.com 
www.scmsinc.com 
www.shively.com 
www.sinesystems.com 
www.superiorbroadcastcom 
www.telos-systems.com 
www.tftinc.com 
www.tieline.com 
www.fmamtv.com 
www.witinc.net 

www.radiopapers.net-1 
White Papers • Technical Reports 
Applications Notes • Tech Manuals 

Why wait to read the latest equipment technol-

ogy and application white papers when you can 

retrieve them on-line right now. 

Our new website: www.radiopapers.net brings 

you white papers and technical information from 

the entire radio industry. 

Rather than pick and choose a few for you to 

read, Radio Guide provides you with a complete 

industry listing, so you can decide what you need - 

and what to read. 

You can even sign up for email contact when 

new white papers are released by industry manu-

facturers and consultants. - Radio Guide - 

2005 Radio Guide 
Event Calendar 

List your radio or aroadcast events, 
meetings and conventions here. 

Email your information to: 
radio@rconnect.net 

2005 NAB Fall Radio Show 

September 21-23 - Philadelphia - www.nab.org 

33rd Annual SBE Chapter 22 Broadcast Expo 

September 28 - Verona, NY- www.www.sbe22.org 

Audio Engineering Society (AES) Convention 

Oct 7-10 - New York, NY - www.aes.org 

Madison 2005 Broadcasters Clinic 

Oct 1 1-13 - Madison, WI - www.wi-broadcasters.org 

SBE National and 2nd Annual Engineering Expo 

Oct 19-20 - Grapevine, TX - www.bee2005.org 

Pittsburg Chapter 20 Regional SBE 

Oct 20th - Pittsburgh - www.broadcast.net/-sbe20 

Boscon 2005 Boston SBE Regional Convention 

Oct 25-26 - Marlborough. MA - www.bos-con.org 

Collegiate Broadcasters Inc. (CBI) 

October 27-30 - Hyatt Regency, New Orleans, LA 

www.collegebroadcasters.org 

SBE Chapter 16 Regional Convention 

October - Seattle - www.brogdcast.net/-sbel5 

Pennsylvania Assoc. of Broadcasters Eng. Conf. 

November 3 - Hershey, PA - www.pab.com 

CAB-2005 Canadian Assoc. of Broadcasters 

November 6-8 - Winnipeg - www.cab-acr.ca 

3rd Annual Ohio Engineers Conference 

November 14 - Columbus, OH, Marriot Airport 

Patricia Geary - 614-228-4052 

NEW 

New Software Release 
for Axia SmartSurface 
SmartSurface has a new software feature guaran-

teed to warm the hearts of control freaks everywhere. 

SmartSurface version 2.5 software adds dynamic voice 
processing - compression, de-essing and noise gating 

designed by Omnia Audio - to supplement the 
SmartSurface 3-band parametric equalization features. 

SmartSurface gives talent the power to customize 

the control surface, choosing where to place often-used 

sources, or assigning favorite monitor sources to head-

phones and speakers. Now, talent can also customize 

their mie channel to suit their personal preferences and 

recall their personal "Show Profile," complete with 

voice settings, for use anywhere within the facility. 

Other new features in SmartSurface v2.5 software 

include enhanced control of automated playout sys-

tems, even more powerful set/save/recall functions, 

and the ability to stop and start multiple pre-defined 

audio sources with a single button-press - perfect for 

morning-show or talkshow producers. 

The award-winning SmartSurface Studio Control 

surface resembles a traditional on-air console, pre-

senting operators with familiar controls while provid-

ing dynamic new functions that help automate and 

streamline fast-paced radio production. SmartSurface 

has 16 fader channels which can be instantly assigned 

control of any audio source in the networked studio 

complex, providing near-complete control for mixing, 

routing, playback, recording, editing, phone control, 

remote codec operation and more. 

SmartSurface works with the Axia IP-Audio sys-

tem, which allows broadcasters to build audio net-

works of any size using standard Switched Ethernet to 

connect a few rooms - oran entire facility. Because an 

Axia audio network can carry hundreds of digital 

stereo audio channels over standard CAT-6 cables, 

much of the cost normally associated with wiring labor 

and infrastructure is eliminated. 

Axia Audio 
Phone: 216-241-7225 

VVebsite: www.axiaaudio.com 

DANGER 

• 

Old Safety Sign. 
High Liability! 

Replace Immediately! 

RF Signs.com 
- ANSI Z535.2 Compliant 
- Easy to order 

• 

Microphone Flags 
e 800.450.6275 

(Lzp o   
I I. I I 

11 9491,14m :abc! 
micflags.com 

All our Mic Flags feature our PRO-TECH paint (non-chip). All shapes and sizes, CUSTOM and BLANK mic flags. 
camera stickers-promotion& produres-lapel pins your first choice for quality and service 
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LACK 
Digital Audio Logger, Monitor, and Alert System 

• Compliance 

• Verification 

• Talent Monitor 

• Market Analysis 

• Virtual Mic Skimmer 

• Virtual Timed Skimmer 

Virtual Radio Player 

* Off Air Alert & Response 

4t> 

• Dead Air Alert & Response 

• Podcast Recorder 

• Time Shift Recorder 

• Repeat Broadcast Recorder 

• Web Browser Access to Files 

• Up to 16 Stereo or 32 Mono Channels 

• Supports most Windows Sound Cards 

• Extended Support for Audio Science tuner cards 

• more... 

Pristine Systems' New BLACKBOX...THE standard for audio logging! 
To learn more about how BLACI-180X can benefit your station(s), call 1-800-795-7234 or email sales@pristinesys.com, www.pristiresys.com 

II A Or* NI 
Ma III *id 
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. 

t ."1111.11111.111111 41 
I t ,4 0 

1.11.1.113.11“11: . 

• 

25w FM Translator 
FMT-25 

1_ 
A 

U. Tel: 1-303-665-8000 • Fax: 1-303-673-9900 Ganada Tel: 1-905-564-9222 • Fax: 1-905-564-9244 

www.larcan.com Email: sales_Olarcan.com 

Custom Fit Features: 

• Superior Audio Performance 

• Modular Design 

• VVidebarad Operation 

• Automatic Tuning (front-end) 

• High SeJectivity 

• Fully Synthesized (Tx and Rx) 

• Interna FCC Code Key Module 

• Compact 1RU Design 
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OPTIMOD-FM 8400 

THAT BRANDS YOUR SOUND 
When you budget for a tcp-of-the-lire FM audio 
processor, you want assura -ice that your investment 
will pay off with real, measurable benefits. Optimod-
FM 8400 Signature Series s the latest version of the 
8400—a processor that's helped build audiences and 
ratings at thousands of stat ons worldwide. In the 
#1- billing market in the U.S.—Los Angeles—Optimod 
dominates overwhelmingly . And many small aid 
medium market stations love the fact that their 
8400s give them that majo- market sound. 

The all- digital 8400 offers unbeatable 
consistency from source to source. 

Consistency, in terms of both tonal baLance 
and loudness, is what makes a radio station's 
programming flow, giving it the polished, produced 
sound that says " big-time" to its audielce. 

By using a very slight delay ( typically 19 ms or less 
depending on the final limiter setting used), the 8400 
Sig actually "looks ahead" in time to make intelligent 
decisions about how to process your audio. It aliso 
knows the difference between speech and music and 
adapts its processing accordingly. This innovative 
technology yields an ideal balance between voice and 
music— music is loud and punchy, while speech is 
immaculately dean. Meanwhi e, your signature sound 
always stays locked in, branding your audio with 
a consistency that pays orf every second cf every 
broadcast day. 

For more information on complete end to 

end digital radio solutions including the 

Orban Optimod-FM 8400 Signature Series 

call us today at 1-800-622-0022. 

www.Broadcast.Harris.com 

www.orban.co 

Optimod-FM 8400 
( •.)/-( Mill/ ('}e'vy.e4j 
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