
This month, Radio Guide begirs a 
series of articles on towers & antennas. 

We'll take some of the mystery out of 
these copper and steel "final" stages. 
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The ENERGY-ONIX PULSAR 1000 

1003/0 Solid State 

High Efficiency PDM Modulation 

Response +0.5db from 30 to 10,000hz 

Distortion Less than 0.4% a 1Khz 

Can Operate 24 Hours per Day with 100% Modulation 

with Sine Wave Modulation 

• 125% Positive Modulation with Programming 

• Five Preset Power Levels 

• Five Times Overload Recycling 

• ( 3) Hot Plugable - 400 Watt Modules 

• Front Panel Tuning & Loading Controls 

• 1200 Watts Power Output Capability 

• When Transmitter is "Off', Exciter is " Off" to Conform 
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• Conventional, Brute Force Low Voltage (+72v) Supply 

• "inexpensive Power Mosfets less than $ 1 each) 
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"The Transmitter People" 
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Columns & Articles 

ANTENNAS • 

Radio's Connection to the World 

Page 4 — Every station 
needs an antenna. But 

how much do we know 

about them, how are they 

built, and how do we main-

tain them? 

Radio Guide begins a 

series designed to help 

stations get the most from 

their antennas. 

Living With AM-IBOC 

Page 8 — Thomas Ray Ill begins a new series 
with a " Primer on AM-IBOC." Over the next few 

months, he will pass on what WOR Radio has 

learned, during their implementation of IBOC. 

Audio Processing - Part 2 

Page 12 — In part 2 of this series, Cornelius 
Gould teaches us about time constants, and 

the attack and release times, of wideband 

audio processors. 

Networking 101 

Page 16 — Tren Barnett's series about build-
ing a computer network from the ground up. 

Nighttime, 2-tower DA cover photo courtesy 

, of Thomas R. Ray Ill, CRSE 
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Hands-On Broadcasting 

Any way you look at it, broadcasting is much 
more than a job. Few careers have as wide a variety 
of experience and range as that of the broadcast 
engineer. From the relatively comfortable studios to 
transmitter sites located in some of the more "interest-
ing" and challenging locations available, broadcast-
ers are rarely described as bored. And, unlike some 
professions, we get to put our hands on the various 
elements that make up the broadcast chains we care 
for. 

There are other professions that fall under the 
category " it's a way of life," but something about 
broadcasting seems to lift it above the rest of them. 
True, some might grumble that the 24/7 nature of 
broadcast engineering is more "a way of death," 
especially when the phone rings in the middle of the 
night, but even those challenges can lead to job 
satisfaction in many cases. 

At least until computers and transmitters learn to 
repair themselves, and all antennas can be put - 
somewhere where they are unaffected by weather, 
engineers will continue to have the joy and annoy-
ance of diagnosing problems while anxious co-work-
ers count the minutes. 

Odd, isn't it then, that when things go well, those 
same anxious co-workers often complain we are 
"goofing off" and wonder where we go that they don't 
see us working? 

Perhaps it is because the rest of the staff has never 
been to the transmitter site or never had explained 
how proper 'routine maintenance actually prevents 
problems. After all, they do have their own set of 
problems each day.. 

Maybe we need to find ways to get each station 
employee to come out and visit the transmitter site, 
and put their hands on the gear. Who knows, maybe 
it will "spark" their interest in what we do, and give 
them a true appreciation for our passion. 

In a recent radio magazine article, the leaders of several 

large broadcast groups were asked what they were doing 

to cut costs. 

The number one answer? Automation. 

BSI's Simian is the most versatile automation software in 

the industry. If you need Simian to do something, from 

switching between satellite feeds to switching on the 

coffee in the morning, it can do the job. 

Thousands of users 

have discovered how 

easy and versatile 

really is. 
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Antennas: Radio's Connection to the World 
by Barry Mishkind - Editor 

The first in a series, to help you learn about, and inspect your antenna systems. 

!Tucson, Arizona - January 20031 They come in 
all sorts of sizes, shapes, and heights. They may, or 
may not be painted, lit, guyed, covered, or heated. 
Of course we are talking about the antenna and 
towers from which broadcast stations launch their 
signals to the listeners. 

To broadcasters, they are beautiful objects, the 
symbols of our profession. Some of them qualify as 
the highest man made objects on the planet. Tall and 
graceful, they are built to withstand some of the most 
extreme weather conditions. Others are short and 
squat, just tall enough to get the signal off a hill top. 
But each one of these towers represents a consider-
able expense. 

Not only is there an expense in designing a new 
tower system, and getting it approved by the local 
Bananas (Build Absolutely Nothing Anywhere Near 
Anything), but construction costs of hundreds of 
thousands — even more than a million dollars are 
possible on the taller sticks. And, then there is the 
issue of maintenance. It is, sadly, far too common for 
owners, who literally don't see the antennas, to 
assume they will just stand forever. FCC fines for 
lighting and painting violations often are harbingers 
of towers that have started to have structural failure. 

Clearly there is a lot for a broadcast engineer to 
know about antennas. To help, Radio Guide well be 
running a series of articles to help you inspect your 
antenna system from all directions. And, without a 
doubt, antennas have changed over the years, as 
well as the technology and tools used on them. 

Termite Problems? 

Once upon a time, it seemed that termites were 
more of a problem than rust. Many of the earliest 
antennas were constructed from wood and wire. The 
Marconi antenna at Poldhu, England, originally 
consisted of 20 such 200 foot towers. 

Unfortunately for Marconi, neither termites nor 
rust were responsible for the loss of this array. A 
violent storm blew the towers down in November 
1901. A shortage of time and money allowed for the 
restoration of only two towers of this and antenna, 
and use of a kite-supported receive antenna at 
Newfoundland for the historic trans-Atlantic trans-
mission the next month. 

Today, it is highly likely that a tower crew will 
arrive and install a suitable tower for emergency 
transmission in a matter of hours or days, should a 
catastrophe occur. Still, it may give you just a slight 
chill to daydream for a moment about how you might 
react if you were called to come in and attach your 

FM antenna to a kite after a storm downed the tower! 
Since Marconi's towers were new, it likely was not 
a maintenance problem. Rather, it was inexperience 
in designing large antennas which led to a system 
inadequate for the intended use. 

Engineers learned the lessons from the Marconi 
stations. It didn't take too long for metal towers to 
become the norm for building antennas. All the new 
"broadcast" stations in the 1920's were constructed 
this way. 

Perhaps the major difference between the 1920's 
technology and what came in the following decade, 
was the lack of suitable base insulators. Since the 
radiating elements of an AM antenna are only half of 
the antenna (the ground is the other half), it was 
important to isolate the radiator from ground. With-
out strong insulators, there was no way to hold those 
heavy steel antennas off the ground. 

The solution for the time was to construct hori-
zontal. or " Flat Top" Antennas. In this method, the 
radiator was strung between two vertical antennas. 

These antennas worked well for many stations, 
and a couple of them survived in use well into the 

KGO Antenna, 1924-1947 

1990s. In addition to construction in rural areas, the 
layout permitted installation on the tops of buildings 
in large cities, where land costs would be prohibi-
tive. Often newspapers or car dealers, etc, would 
place these antennas on their roofs, and run the radio 
station from the "mother" organization. 

Perhaps the major drawback was that, just like 
desktop radios, horizontal antennas have an inbuilt 
directionality, with relatively little signal off the 
ends. As cities grew, it was not uncommon for the 
population to grow in areas where the station wasn't 
able to serve as well. This would require a different 
antenna. 

Vertical Antennas 

Finally, by the late 1920's and early 1930's, 
porcelain insulators were produced that were ca-
pable of supporting antennas of sufficient height to 
be useful on AM. The higher power stations took 
special advantage of the vertical radiators, as well as 
relocating out to the edges of their market. 

These antennas were of a variety of designs. Not 
only were there the now familiar uniform cross 
section (usually three sided) towers of various face 
widths, but also square (four sided) towers, self-
supporting towers that started with a large base and 
tapered as they rose, the stacked "Franklin" anten-
nas, and the wonderful, seemingly made-to-stare-at, 
Blaw-Knox Dual Cantilever design. Many were quar-
ter wave length, but as engineers began to appreciate 
the higher efficiencies of the taller towers, AM 
antennas started to grow in height. 

Vertical towers actually had two issues to over-
come. The need for insulators, as mentioned, and the 
need to handle the various movements that are 
transmitted to the antenna from the wind, tempera-
ture changes, etc. A tapered bottom and pivot were 
designed to permit the "moment" forces to be handled 
without having to build gargantuan insulators. 

Blaw-Knox was a well known tower manufac-
turer of the time, along with Truscon and others. 
(Unfortunately, as with many tower companies of 
the time, liability issues seem to have led to their 
demise.) Their special name recognition came from 
the distinctive appearance, coming from what was 
apparently an ad lib change during an installation in 
Tennessee. 

When contracted to build a new antenna for 
WSM in Nashville, Blaw-Knox prepared two self-
supporting towers for installation. Before they were 
erected, though, Chief Engineer Jack DeWitt had 
become interested in the vertical antennas of the day, 
and their improved radiation characteristics. 

Believing the "buried counterpoise" (made up of 
copper radials buried just under the ground at an AM 
tower) would provide WSM with better coverage 
than the planned horizontal antenna, DeWitt talked 
his depression era owners into spending a lot of 
money to "stack" the two towers, install a base 
insulator of sufficient strength, and add a ground 
system. 
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Antennas: 
Radio's Connection to the World 

Continued from page 4. 

The WSM tower, pictured on the front page, is 
still in operation today. The base insulator was 
something like four feet tall, and capable of with-
standing the weight of the combined tower, plus the 
force from the guy wires, estimated at approximately 
300 tons. Its strength is proven, as the WSM antenna 
has stood for well over 70 years, aided by careful 
maintenance. Coverage is great, and the WSM signal 
really "gets out." 

Interestingly, right after finishing the WSM instal-
lation, the Blaw-Knox crew built another one for 
another little station down the road: WLW 

Watt Hairston, CE of WSM 
stands next to the base insulator. 

The two "bottoms" come together to form 

the famous "diamond" shaped tower. 

The WLW Blaw-Knox tower. 

Soon tower companies were able to produce 
uniform cross section, guyed towers of sufficient 
height, and the Blaw-Knox Dual Cantilever was no 
longer necessary for constructing tall towers. Still, 
the ones that remain have a story to tell about 
conquering the physics with the technology of the 
time. 

Starting about the same time as the vertical 
radiators became common, directional arrays were 
developed to protect co-channel stations. WSUN in 
St. Petersburg, Florida was built to protect WTMJ in 
Milwaukee. This is a very interesting story in itself, 
but the care necessary in construction is apparent. A 
four tower in- line directional array will not tune up 
very well if one of the towers is not exactly in line. 

Higher and Higher 

Starting in the 1940's, as FM radio and television 
gained a foothold, many AM antennas started sprout-
ing "appendages" at the top. With their shorter 
wavelength, these antennas could be side mounted 

or top mounted on existing antennas, with suitable 
isolation for the RF. However, since FM and TV are 
much more sensitive to "line of sight issues" the 
antennas have increasingly moved to mountaintops 
or towers that run as high as 2000 feet or more. 
Additional concerns regarding I ightn ingdamage need 
to be in place, as towers soar ever higher into the sky. 

Although FM antennas themselves were usually 
between 20 and 90 or so feet in length, installing 
them and maintaining them becomes an issue. This 
is no trivial matter, especially when you need to send 
someone up 2000 feet to inspect or repair an an-
tenna. Accidents which result in death or the de-
struction of some towers have occurred, fortunately 
not too often. And, thought needs to be given so that 
the tower structure itself can hold, not only the 
antenna, but also the coax to get the power to the 
antenna, plus wind and ice loading that can occur 
during the year. One solution used in congested 

areas is the antenna combiner, which takes the 
output of many transmitters and routes it to an 
antenna. If you've seen one, you know combiners 
can take up quite a lot of floor space! 

To bring this overview to a conclusion, let us take 
note of the wide variety of people involved in the 
design, installation, and maintenance of any an-
tenna. The level of attention and maintenance per-
formed varies from owner to owner, even manager 
to manager. If you are leasing your site, you still need 
to know what is being done and when. 

As we press ahead in the next few months, we 
hope to help make the various parts of the antenna 
system clear, and offer some maintenance tips, tricks 
and warnings of pitfalls to avoid. By sharing our 
thoughts and experiences, it should make it easier to 
develop effective plans to commit the right amount 
of money towards keeping the towers and antennas 
up in the air, and in good shape! - Redo Guide - 
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Living With AM-IBOC 
by Thomas Ray, III - CSRE, Corporate Director of Engineering for Buckley Broadcasting/WOR 

A Primer on the AM-180C System 

The FCC approved the use of iBiquity Digital 
Corporation's AM In- Band On-Channel ( IBOC) 
digital transmission system on October 10, 2002. 
With the magical push of a button at 9 a.m. on 
October 11, WOR Radio in New York City be-
came New York's First Digital AM Radio Station, 
when we officially signed on IBOC. 

Spectrum analyzer shot of the WOR-HD signal. 

Seeing as how WOR is, arguably, the first AM 
radio station in the US to adopt IBOC on a full time 
basis (we are presently using a proprietary exciter 
from iBiquity), and we have been operating IBOC 
daytime-only since October, I guess I'm an "ex-
pert" on the topic. After all, I have been living with 
IBOC since then. And so far, it's been quite an 
adventure. 

This column, over the next few months, will 
attempt to pass on to you what we at WOR have 
learned about IBOC since we turned it on. We will 
discuss AM theory, what the IBOC system is and 
how it works, and, most importantly, what is 

When you come to New York, you simply must experience the subways! 
Wait ... this is the WOR transmitter room during the SBE/Chapter 15 meeting on January 23. 

required to install IBOC on your AM station. It 
really is not as big a mystery as it may seem. 

Getting a First Hand Look 

How much interest is there in IBOC? Chapter 
15/New York City, of The Society of Broadcast 
Engineers, held their January meeting on January 
23. The topic? The WOR HD Radio installation. 
The attendance? We had 80 people listed on the 
sign- in sheet. All 100 
seats at the later presen-
tation were filled, and 
we estimate that we had 
around 130 people, in 
all, attend the event. 

The event started 
with an open house at 
the WOR transmitter fa-
cility in Lyndhurst, New 
Jersey, at 3 p.m. At 6:30 
p.m., we adjourned to a 
restaurant up the street 
from the transmitter for 
corned beef and a pre-
sentation on WOR-HD 
and AM IBOC in gen-
eral, given by yours truly. 

This was followed by 
a presentation on the ra-
dios soon to come to 
market, and FM IBOC 
by Jeff Detweiler and 
Russ Mundschenk of 
iBiquity. The floor was then opened to questions. 

The meeting was attended by Engineers and 
Managers alike. We had people from the New 

York City area, Connecticut, New Jersey, Albany, 
Binghamton and Syracuse, NY, and Washington 
DC. The Pennsylvania Broadcasters Association 
showed up with a bus load ( literally ... a bus!) of 
40, and one person flew in from Oklahoma. Quite 
frankly, we possibly set a record for attendance of 
an SBE meeting. 

At the WOR facility, the attendees saw how 
the exciter interfaced to WOR's main transmitter, 

Tom Ray, Buckley Broadcasting Corporate Director of Engineering, 
hugs a production model Visteon HD radio. This radio will start appearing 

in 2004 model year Ford, Lincoln and Mercury vehicles this summer. 

a Harris DX-50. They got to hear WOR-HD on an 
iBiquity test receiver. They heard WOR-HD on a 
real production model Visteon radio that will be 
appearing in Ford, Lincoln, and Mercury vehicles 
this summer. They also toured an iBiquity test van, 
which is one of the coolest things to see. ( I'll bet 
the FCC is jealous.) 

WOR's Chief Engineer, Kerry Richards and I 
held nothing back. We showed all attendees what 
they wanted to see: connections, the individual 
processors, the spectrum analyzer monitoring the 
signal. And we answered questions about what 
has started as one of the great mysteries of broad-
casting. 

Incidentally, I have been playing with the 
Visteon and have driven into the station with it 
several times. WOR is a talk station and, while the 
talk programming sounds considerably better on 
the radio when it opens up in HD mode, we run 
several commercials that were locally produced 
in New York and were recorded "properly." It is 
absolutely awesome to go into a break and actu-
ally hear the cymbals and bells at the beginning of 
a spot. 

Next time around, we will cover basic AM 
theory and how it applies to IBOC. With HD 
radios scheduled to start appearing on the market 

• 
in the second quarter of 2003, the time, is right to 
start boning up on a subject we? all will be faced 

• with very soon. 
Tom Ray is the Corporate Director of Engineering for 

Buckley Broadcasting/WOR, New York City. You can reach him 
at tomrayeewor710.com 
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The Business of Contract Engineering 
relationship with the people involved so problems 
that crop up in the future could easily be resolved. 

Contract Engineer 

Corporate Clients 

by William Bordeaux, CBRE 

Recently, I found myself working along side a 
cellular telephone engineer. The cellular company 
has antennas on an AM tower that I am responsible 
for. They had been experiencing high VSWR on one 
of their transmitters, and strangely, about the same 
time my nice new Harris solid state AM transmitter 
had gone off the air. I found that the resistors and 
capacitors on the audio input of the transmitter had 
burned up, trying to bleed off abnormally high levels 
of RF. The isolator feeding the cell phones signal up 
the tower had failed and was causing all kinds of 
grief. But that's another story. 

It turns out the cellular engineer had gotten his 
start as a radio engineer in the early sixties. When the 
cell phone industry geared up in the early eighties he 
jumped ship and has been lamenting his decision 
ever since. His heart was still in radio but he needed 
the cellular industry to pay the bills. He was shocked 
when I told him of the changes that had happened in 
radio since he left. 

In particular, he was amazed that so few people 
were engineering at so many stations. He wondered 
how the future might look, and what opportunities 
might exist in this climate of consolidation and 
incorporation. I told him that with the right approach, 
the contract engineering business could offer lots of 
opportunities. As with any business, it's critical to 
understand your customer. 

Corporate Communications 

Make it your job to understand the methods that 
your corporate clients use to communicate. Integrate 
their system into your communications methods. In 
this way, you can seamlessly integrate your operation 
into their daily routines. 

Of course most clients use e-mail for day to day 
communications. E-mail works great for casual infor-
mation exchange, but falls flat for urgent or complex 
communications. I always spend a little time with my 
clients, to find a system that will work best with their 
business structure. The importance of setting guide-
lines for communications was recently apparent 
when one of our clients hired a new program direc-
tor. He did not realize that we spend most of our time 
in the field working and very little time in front of the 
computer checking e-mail. 

One day I got a panic call saying that a special 
satellite fed program was not available. It turned out 
that the program director had e-mailed me a request 
for the program feed sometime before lunch, and the 
feed was required at three p.m. that same day! 
I dropped what I was doing and hustled over to the 

station to connect the feed they needed. After the 
excitement was over, I sat down with the new 
program director and explained to him how our 
communication system worked. For us, we are usu-

.. ally able to make it to a computer first thing in the 
morning and that's about it. Normally we are out at 
job sites throughout the day and don't have access to 
e-mail. 

To help bridge the gap between our clients that 
constantly communicate with e-mail, we've started 
using alphanumeric pagers that are e-mail capable. I 
encourage our clients to e-mail our pagers if they 
need a simple question answered promptly. 

A word about cell phones. We may be bucking 
the trend, but we're fighting the pressure to carry a 
cell phone at all times. We have cell phones, and use 
cell phones, but we leave them in our vehicles. We 
carry our pagers at all times, and with the e-mail 
enabled pagers, find we are able to satisfy our clients 
need for communication without using interruption 
prone cell phones. 

My experience has been that clients start getting 
lazy when they find that you can be reached imme-
diately via cell phone. After a while, they can stop 
thinking for themselves and begin using the cell 
phone as a crutch. Why bother learning something 
when I can just call the engineer and have him tell 
me what to do? By using a pager system, I've found 
that clients tend to think through things when ever 
possible before resorting to paging me. 

A forest of STL dishes marks the 
location of a corporate " cluster." 

In lazy cell phone mode, when a transmitter 
would go off, the air talent would call me and say, 
"the transmitter is off. Can you turn it back on?" 

In pager mode, they will page and say, "the 
transmitter is off. I've followed the instructions on 
the transmitter log, but it still won't come back on." 
When you've got twenty-some clients, and over 
thirty transmitters to keep track of, that's a huge help. 

Billing and Payment 

Corporations like to set up complex methods by 
which they disburse funds. Do your best to com-
pletely understand the process that your invoice 
goes through, on it's way to being paid. Many times, 
multiple people will be asked to look at it and sign 
off before it gets paid. 

You may wish to meet or talk to the people 
involved and come to an understanding as to the 
information that they need to do their job. They are 
generally busy people and don't want to have to fret 
over your bill. Your goal is to make their job as easy 
as possible. 

One of our corporate clients sends our bills to 
three people to review before they get paid. Follow-
ing approval, the bill goes to the accounting depart-
ment where it is entered to be paid. Early in our 
relationship, I met with all of the people involved in 
the process to be sure that I was going to be able to 
supply them with the information they required. It 
was well worth the time spent. Not only did it insure 
smooth sailing for our billing but I established a 

Special Projects 

With profits evermore important, many broad-
cast groups look to cut costs by cutting the number 
of engineering personnel on the payroll. This may 
leave a broadcast outlet understaffed, should a 
studio move or transmitter site construction project 
come up. Labor intensive projects are a perfect 
opportunity for a contract engineering company to 
work with the full time engineering staff and give 
them the help they need. 

Our contract engineering business was able to 
assist a local "corporate" client when they needed to 
build nine new studios, a new mountain top trans-
mitter site and move a news-talk facility — all the 
while keeping their existing eight stations on the air. 
The timetable for the project was less than eight 
months. With corporate engineering staffs already 
stretched thin, more and more engineering groups 
are "jobbing out" studio projects. 

Don't overlook these opportunities when offering 
your services to a local broadcast group. If the 
stations have an on-site full time engineer, make sure 
he or she understands that you can be of great help 
to them when it comes to pushing these big projects 
over the top. 

"The Powers That Be" 

Knowing who is the decision-maker, and who is 
just filling a chair, is key to getting things done within 
the corporate structure. The political climate within 
an organization can be quite intense at times. Often 
the contract engineer is left out of the power struggles 
that may be waging within an organization. I've been 
surprised to find my work suddenly under micro-
scopic scrutiny for no apparent reason. 

Of course it starts me wondering if I've done 
something wrong or maybe some of those back 
burnered projects shouldn't have been back burnered? 
Ultimately, I find out that some bosses boss is coming 
down on someone within the organization that's 
been skating and fingers are pointing at me in an 
effort to deflect attention from themselves. 

Such is the lot of the contract engineer. I've been 
fortunate in my career that most times the guilty party 
is found out and suddenly that person is gone and I'm 
working with someone else within the organization. 
This chain of events most often means that you've 
now got someone new to get up to speed on all of the 
projects and problems under your jurisdiction. 

Understandably most corporate broadcasters need 
to have a central person that coordinates engineering 
activities. The amount of latitude that the contract 
engineer is given to perform his duties varies widely 
from organization to organization. 

We've got some clients that give us free rein to 
keep them on the air and make them sound great, no 
matter what. We keep them apprised of our activities 
Of course, but when, say, a tube fails, we put in the 
spare and order a new one pronto. After the fact, we 
let the engineering manager know, and then contact 
him again when the new tube is in and we're running 
back normally. Other clients have engineering man-
agers that require us to consult with them before, 
during, and after any work is accomplished. 

As painful as it is, we've had to let transmitters run 
themselves into the ground while we waited for the 
OK from above to take care of the situation. It's a 
strange feeling to stand there with your hands in your 
pockets waiting on a call back to give you the OK to 
save a piece of equipment from certain destruction. 

If any of this sounds like madness... well it is, and 
it isn't. It's part of the growing pains of an industry 
adjusting to a new way of doing business. As consoli-
dation continues and more Mom and Pop's turn into 
Mega Stations Inc., the contract engineer's role will 
continue to grow. - Radio Guide -
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S.C.M.S. Inc. 
Charlotte, N.C. 

V Competitive Prices 

Experienced Staff 

Y New and Re-built RF 

Y New and Rebuilt Audio 

Y Representing Over 600 Quality Manufacturers 

Y Extensive Rental Fleet 
(RF, Codecs, Test Equipment, Audio) 

Y Used Trade- Ins Welcomed 

Y Custom Studio Design and Furniture 

Y Turnkey Installation Available 

You Know We Know Radio 

800-438-6040 Fax 704-889-4540 
www.scmsinc.com 

Seetio4 geoadeett Pleeleetd, 
Quality Transmitter and Antennas at Reasonable Prices 

20 Watt High 

Performance Digitally 

Synthesized Exciter 

* Frequency-agile front panel 
frequency setting. 

* Operates on 110 or 220 volts. 

* Fast delivery. 

* Power adjustment from 
1 watt to 22 watts. 

* One year parts and service 
limited warranty. 

10 Watt FM STL 

Transmitter and Receiver 

Both transmitter and Receiver 
$3,500 0° 

STL antennas as low as $495°° 

FM Transmitter 
With Solid State 
High Performance 

Digitally Synthesized Exciter 

10,000 watt — $18,990' 

12,000 watt — $22,500°° 

15,000 watt — $25,000m 

20 watt frequency-agile FM exciter. $850 
100 watt solid state amp. $995 2,500 watt FM transmitter. $ 10,000 
300 watt solid state amp. $2,000 5,000 watt FM transmitter. $ 15,000 

300 watt solid state FM transmitter. $2,500 
1,000 watt solid state FM transmitter. $6,000 

120 watt solid state FM transmitter with stereo generator. $2,500 
350 watt solid sate FM transmitter with stereo generator. $3,500 

17194 Preston Road, Suite 123-297, Dallas, TX 75248 

Ph: 972-473-2577 800-279-3326 Fax: 972-473-2578 800-644-5958 
E-Mail: jjoynt@superiorbroadcast.com Web: www.superiorbroadcast.com 

Attention: AM, FM & TV Broadcasters 
and Recording Studios 

The Classic is Back,' 
SYMMETRA-PEAK 2000TM 

Audio purists once again have the ideal passive tool to deal 
with problem voices. Years ago, Symmetra-PeakTM was the 
industry standard for restoration of voice symmetry ahead of 
any voice processing. 

Modern day audio processing systems imitate, but never 
duplicate, the basic tonal balance provided by the totally 
passive Symmetra-PeakTM. 

Best of all, Synunetra-Peak 2000TM has been shrunk in size 
so it can be installed inside your audio console or equipment 
enclosure without wasting valuable rack panel space. The 
price has also been shrunk, without sacrificing quality or 
performance. (Flat 15-20,000 Hz +0.5dB) 

By designing Syrnrnetra-Peak 2000TM only for 600 ohm 
balanced operation, with compact modular mounting, its 
moden miniature introductory price is only $299.00 FOB 
Carle Place, NY, plus any local taxes. 

SYMMETRA-PEAK 2000TM is our newest quality product 
and we at Kahn Communications are most proud to add it to 
our menu of advanced high value broadcast products, which 
include POWER-sideTM and POWER-side-CLEARTM. 

KAHN COMMUNICATIONS, INC. 
338 Westbury Avenue 

Carle Place, New York 11514 

New York Sales Office 
212-983-6765 
800-570-0722 

• Gibralter IV Series 

• Horizon to Horizon 

• Standard AZ-El. 

• Ileavy Duty Polar 

ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 

ANTENNAS 

COMMERCIAL QUALITY 
I 6m. 9m. 1 Om. 1 2m. 1 5m, 1 8,11,2 4m, 2 7m. 3 Om, 33m 3 7m. 3 9rn. 4 2m, 45m 5 Orm 

Call For Info 

800-627-9443 608-326-8406 

www.dhsatellite.com 

Offering: 
* Feed Horns 

likeami* LNB's 

an* Multi-Cable 

* Receivers 

* Controllers 

Antenna Covers 

* Custom Fabrications 

OVER 600,000 Manufactured 

• High Efficiency • Custom Fabrications 

• Fast Direct Delivery • 5 Year Warranty 

Fax: 608-326-4233 

Email: dhsat@mhtc.net 

Buy Factory Direct & 

Save! 
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Audio Processing 
From the Ground Up 

by CornelLs Gould - Senior Staff Engineer, Infinity Broadcasting Cleveland 

Part 2: The Art vs. the Science — Time Constants 

(Listening to the difference between "line" and "air" 
makes us highly aware of the value of the audio processor 
in the chain. What is inside turns out to be more than some 
filters and combining networks. In this series, Cornelius 
Gould explains what goes on inside an audio processor.) 

[Cleveland, OH - February 20031 Broadcast audio 
processing is a strange animal. It's one of the few 
instances where the object of the game is to take an 
already produced musical piece, and run it through 
some "black box" whose sole purpose is to intention-
ally distort the piece in all sorts of ways in the name of 
making it "sound better." 

This runs counter to everything a good audio 
engineer is taught. You spend money making sure the 
studio gear is the best you can buy within your budget. 
You make sure that the distortion figures are all low as 
possible ... only to run it through a box that is essentially 
a big distortion unit! 

It's been said many times before, but nothing is truer 
than the statement that audio processing is part science, 
and part art (or " magic," if you will). The art comes in 
knowing how to use the distortion tools supplied to you 
in the expensive distortion box, to yield acceptable 
results. Many times I've heard from a totally stumped 
engineer, who needed help getting their black box to 
play as good as Joe Engineer at the radio station across 
the street. 

This is even with the exact same unit. If you 
understand the parts of your black box, you will more 
likely be able to yield acceptable results from it. That 
is what this installment will start to explain. 

To begin, we need to look at this from the designer's 
point of view — the nuts and bolts of an Automatic Level 
Control device. I'll interject with my own parallels to 
this road, very well traveled by those before me, as I 
tried to get my little "neighborhood blaster" to be as 
loud sounding as the big time stations. 

The Audio Compressor 

The application: In modern broadcasting, there is a 
need to keep audio levels consistent. When this objec-
tive is met, the rest of the broadcast chain can be 
accurately "fine tuned" since you are now dealing with 
"known operating levels." Another benefit is that the 
end-user (your listener) doesn't have to keep reaching 
for his or her volume control to try to compensate for 
sloppy levels back in the studio. 

Ideally, the device for ensuring consistent levels is 
the board operator (or DJ). In reality, this is not the case 
as the board operator rarely looks at VU meters any-
more ... and that is assuming there is a body there to 
watch them in the first place. 

The "scientific" solution to this problem: To create 
an electronic device to automatically maintain pro-
gram levels for you. The raw program audio will leave 
the studio and go through this device. This device will 
watch for any levels that are either too far above, or too 
far below a pre-determined program level threshold. If 
program levels exceed the "upper" limit of the thresh-
old, the device will make a gain correction to decrease 
its output gain. If it is too far below this threshold, it will 
do the opposite. This is the concept of the "Automatic 
Level Control" device (ALC). 

At the heart of such an ALC device is the Voltage 
Controlled Amplifier (VCA). How much gain this 
amplifier has depends on the amount of voltage applied 
to its control port. Generally speaking, as the voltage on 
the control port changes from zero volts, the gain of the 
amplifier changes proportionately. 

The automatic level control is realized by sampling 
the output of the Voltage Controlled Amplifier, filtering 
it to DC, and comparing this DC signal to a static 
reference. When the audio from the output of the VCA 
exceeds the threshold of the reference, the DC output 
is applied to the VCA's control port, which causes a 
decrease in gain. The speed at which this happens is 
determined by a timing network between the raw 
rectified DC and the VCA control port. 

The Artistic part: How fast should the ALC operate? 
When a condition requiring a level correction occurs, 
the ALC must "act on" (or "attack") this situation within 
some acceptable period of time. When the level 
problem has either been corrected, or no longer exists, 
the ALC must go back to "normal" operation ("re-
cover") at some defined length of time as well. 

The speed of the level changing transitions of the 
ALC can either be fast enough for this automatic 
correction to be audible in some obvious way, or slow 
enough to not be noticed at all by the casual listener. 
To decide what approach is the appropriate one, 
depends on the designers' "artistic mission." 

Faster is Louder 

The main side effect of these transition times being 
set faster, is greater "perceived loudness." This is due 
to the fact that the ALC can be configured to "average 
out" loud and quiet passages to one uniform level. This 
can happen so fast that quiet sounds in between loud 
percussive beats can be brought up considerably, and 
when the beat occurs again, the unit can very quickly 
reduce (attack) the level to be closer to the levels of the 
quiet material, and quickly "recover" to bring the quiet 
passages up again. 

If the percussive beat is mostly of bass energy 
(which is the case for most music), then the effect can 
become quite annoying, in that you will hear high 
frequency material drop down in level whenever the 
percussion beat happens, and quickly "recover" to 
normal level. This particular side effect is commonly 
described by engineers as "pumping." 

An additional aspect comes into play. Not only 
does the speed at which the ALC operates affect 
loudness, but it's also how much you drive the unit! 
This is because the more you "overdrive" the ALC, the 
more often program levels exceed the "upper limit" 
threshold. When this happens, the ALC is normalizing 
average levels across a wider audio level range. Oper-
ating in this "overdrive state" can even bring the noise 
floor of the studio to a "normal" level ( if you overdrive 
drive it hard enough). 

When you "overdrive" the ALC unit hard, there is 
practically no change in audio level, despite how the 
source material is recorded (or where the operator sets 
his or her board levels). This means that all audio, from 
the loudest sound down to the air traveling down the 
DJ's throat between his spoken words, can be at one 
level. This can cause the station to sound LOUDER than 
everyone else, but at the cost of taking the concept of 
"pumping" to ridiculous extremes. 

The Classic " Programming vs. 

Engineering Department" Struggles 

Radio programmers were so highly pleased with the 
increased loudness demonstrated by ALCs, they asked 
for more — happily living with this "pumping" if they 
could be the loudest sounding station on the dial! This 
aspect of the art has been deeply established in the 
broadcast community over the years 

Engineers, on the other hand, have a tendency to be 
purists, so the pumping effect drove them insane. This 
set up interesting battles that play out to this day 
between programmers and the engineers (who gener-
ally hold the magic keys to the processing equipment). 
"Can't we be just a little bit louder than 'them'?" they 
ask. Eventually, the engineer gives in, and dials in more 
obnoxious side effects. Now the programming depart-
ment is happy, for only as long as it takes their 
counterpart across the street to notice, and do the same. 

There are many arguments out there suggesting this 
type of "overdriven" processed audio causes listeners 
to subconsciously become tired of this "really busy" 
audio. This condition has become commonly known as 
"listener fatigue". This theory states that when listeners 
become fatigued of the "sound" they hear, they will 
tune away, after a short period of time, for relief. They 
will do this is in spite of the fact that the extreme 
loudness of the station may have been one of the factors 
causing them to stop and check it out in the first place. 

The designers of these ALC units, generally siding 
with the broadcast engineers, had to come up with 
clever solutions to make both parties happy. In solving 
that problem, they can also address solutions to the 
larger problem of " listener fatigue" — since the desire to 
have loud sounding radio isn't going to go away 
anytime soon. 

This was also the dilemma facing me, as I built the 
successor to my first "successful" processor, the AC-
302. The engineer in me was glad to have level control. 
The PD in me wanted it to sound louder, because every 
one was louder than my station! 

The problem that I quickly discovered, with this 
approach, were those momentary LOUD sounds in my 
program audio: sometimes percussion, sometimes a 
"p" pop on a microphone, or a nice loud pop or click 
during the quiet passage of a musical piece. Signals like 
these caused a huge decrease in the output level of the 
processor, which would require a longer recovery time 
for the single time constant compressor. 

This is because the noise "spike" can be as much as 
15 dB louder than the rest of the programming, but it 
only lasts for a fraction of a second. Setting the attack 
time shorter, to keep the compressor from reacting to 
such a short transient, just moved the problem down-
stream for the single time constant limiter to catch. 

You can set the limiter to recover very fast, but you 
still would get an obvious "hole" punched into the 
audio by a very short duration "tick". (Yes, modern 
processors combine AGC and limiting, but we want to 
talk mostly AGC in this article.) In the journey to find 
a solution, I stumbled onto the concept of "multiple 
time constants," after brainstorming for several weeks 
on a way to minimize the "pumping" effect of the 
processor. 

The idea I came up with was to have a "secondary" 
timing network that is somehow triggered by such short 
duration event. 

Raw DC In 

,--- Faster lime Constant 

Out to 
VCA Control 
Port 

I schemed up the design, tried it, and thus was born 
the AC-302A. After a couple of refinements, I settled on 
the AC-302C, which was shown in last month's install-
ment. (Little did I know in 1986, while I was making 
"revolutionary discoveries" in my mom's basement, 
the basic technique was already in use in thousands of 
radio stations across the country in one form or another 
in the growing number of Optimods, and Audio Prisms.) 

How Multiple Time Constants Work 

In the classic implementation ot an audio compres-
sor, the time constant is created through the use of a 
simple timing network, consisting of a resistor and 

(Continued on page 14) 
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RF Specioltieçe 
EAST: Pittsburgh 866-736-3736, Philadelphia 888-260-9298 
WEST: California-North 888-737-7321, South 800-346-6434 

NORTHWEST: Seattle 800-735-7051 
SOUTHWEST: Texas 800-537-1801, 888-839-7373 

CENTRAL: Missouri 800-467-7373 
SOUTH: Florida, 800-476-8943 

V Microphones 

V Mic Processors 

V Cable & Connectors 

e el 
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RF is GOOD for You! 

Our name says RF, 
but we have EVERYTHING 

from the microphone to the antenna. 

Microwave Systems 

Consoles — 

Analog and Digital 

V Recording Equipment 

Monitor Amps 
and Speakers 

Headphones 

V Antennas 

V Towers 

V Transmission Lines & Accessories 

V Copper Strap & Screen 

Audio Processors — Analog and Digital 

• e„ 

Transmitters 

• Exciters 

V Remote Control 
Systems 

V RF Amplifiers 
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We need your tech-tips for publication. Please send them to us at: radio@broadcast.net 

001s 
BROADCAST 

tool 
Our studio tools give you the functionality you need for your facility. 

ICM-16 - 16 Station 

Intercom System 
Each workstation has unique 

features. Visit our web site for 

complete details. 

PSC-II - Programmable 

Schedule Controller 
With 512 events intended for 

controlling up to tmin RS-232/RS-

422 serial devices; 16 - SPDT 

relays; auxiliary serial ports and 

relays all in a single rack space. 

The NC Il controls functions by 

either scheduled time and date, 

time and day of week, serial port 

commands and remote input 

contact closures. 

CC- II Console 

Controller 
The CC IIA provides a 

(Mackie) non-broadcast mixer 

with three channels of 

microphone switching. 

Additional features include; 

monitor level control; monitor 

muting; warning light relay; 

remote control of channel 

switches and status relays. 

Works with most (MI) mixers 

and/or DAW 's with 

microphone channel inserts. 

SSM - Smart Silence 

Monitor 
Monitors any stereo or two 

independent monaural 

sources and generates alarms 

indicating loss of carrier 
when white noise and/or 
silence is detected. 

lime Sync Il 
The Time Sync Il provides 
four separate GPS time 
referenced outputs. The first 
is a SPDT relay which pulses 
once every 15 minutes. These 
times are programmed for 
13:00,28:00,43:00 and 58:00 
after each hour. The second 

SPDT relay pulses at the "Top 
of the Hour" (00:00). This 

time may be user 
programmed. The third 

output is an open collector 
with a 100 ms pulse every 

second while the forth output 

is an 4800-baud, RS-232 serial 
port providing UTC time in 

H MM: SS format The final 

feature is the "SIG" led and 
SPDT relay, furnished as fail-
safe for either loss of satellite 

or power and invalid time. 
The Time Sync II is supplied 
in a small profile chassis, 
along with a Garmin 12 - 
Channel CPS receiver with 
embedded antenna. 
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FM Antennas Educational 
Circular Polarization 

FM Antennas Low Power 
Circular Polanzahon 

FM Antennas Medium Power 
Circular Polarization 

MP- 1 $250 0.6 Kw. GP- 1 
MP-2 $680 0.8 Kw. GP-2 
MP-3 $980 0 8 Kw. GP-3 
MP-4 51,280 0.8 Kw. GP-4 
MP 4-R $1,820 2 Kw. GP-5 
MP 5 $2,270 3 Kw. GP-6 
MP 6 S2,740 3 Kw 
Other power configurations contact OMB Alum:Ica 

$350 2 Kw. 
$1,350 4 Kw. 
$1,900 6 Kw 
$2,600 6 Kw 
$3,150 6 Kw. 
$3,700 6 Kw 

Deicer available in this model 

SGP- I $690 4 kw. 
SGP-2 $2.690 8 Kw. 
SGP-3 $3.595 10 Kw. 
SCP-4 $4,500 10 Kw. 
SGP-5 $5.300 10 Kw. 
SGP-6 $6.100 10 Kw. 

Vagis (UHF-VHF) power dividers and connectors 
There is enough stock at our facility in Miami for quick delivery. 

Please, contact our Sales Department at OMB America. 

3100 NW 72 nd. Avenue Unit 112 
MIAMI, Florida 33122 
Ph.: 305 477-0973 - 305 477-0974 
Fax: 305 477-0611 
Internet. http://www.omb.com 
e-mall: ombusaebellsouth.net 
Videoconference: 1 305 5940991/92 

Y 1 
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Audio Processing 
Continued from page 12. 

capacitor. The (raw) DC control voltage is fed into one 
leg of the resistor, and the other leg is connected to a 
capacitor, which also goes to a DC amplifier. The 
capacitor has one leg to the resistor, and the other to 
ground. There is another resistor in parallel with the 
capacitor, which sets the discharge rate of the capaci-
tor. 

The way this DC integrator works is like this: The 
input resistor value sets how quickly the capacitor 
charges up, the value of Attack Resistor 

the resistor i parallel with 
the capacitor to ground 
sets how quickly it dis-
charges. The charge rate 
is called "attack," and the 
discharge rate is called 
"release." These two resistors are usually made user-
adjustable so that you can custom tailor the character-
istics of this integrator to better suit your programming. 

The average program source has lots of transients 
that are not unlike the "momentary glitch in the audio" 
scenario I described earlier. They occur all the time, 
mostly in the form of the percussion section. Handling 
these intentional transients, by switching in the appro-
priate timing network at the right time to prevent the 
disruption of the overall average audio level, goes a 
long way toward minimizing listener fatigue. 

The "hole punching effect" is minimized because of 
the way the faster time constant would "envelope" the 
transient at an extremely fast rate. After the faster time 
constant recovers, the processor would then be back at 
its "normal" gain reduction, previously set by the 
slower time constant. 
I should point out that multiple time constants take 

many forms. They can be derived by switching in 
various networks (as I described for simplicity), or by 
adding the outputs of different timing networks, in 

various ways, to create a "composite" control signal. 
Each method has its advantages, and disadvantages. 
Using a combination of both approaches is pretty 
typical these days. The Aphex Compel lor is an example 
of the combination of both schemes in one unit. 

The most basic form of a multiple time constant 
network is the infamous "freeze" gate. This is probably 
one of the best audio processing ideas to ever come out 
of someone's head. Let's return to the diagram of a 
simple time constant network. 
A freeze gate works by monitoring the audio com-

ing into the VCA. When the audio at the input falls 
below a user-determined 
threshold, the freeze gate 
circuit 'removes' the re-
covery resistor from the 
timing network. Doing 
this causes the capacitor 
to discharge at a much 
slower rate. When the 
audio exceeds the thresh-
old, the resistor is placed back into the circuit, allowing 
the normal user determined mode of operation to 
continue. 

This is a great tool for eliminating the noise buildup 
that would normally happen as the integrator is being 
discharged by the recovery resistor during quiet mo-
ments in the studio. 

Another great idea is the use of a "quiescent gain 
state". With this approach, it is assumed that your 
processor would preferably operate at "unity gain" 
during silence. This gate watches for audio at low levels 
at the input of the VCA. When low level audio meets 
the threshold value of this gate, it causes a change in the 
resting voltage of the VCA to cause it to "turn up" the 
quiet signal to a more audible level. 

When the signal goes away, it returns (turns down) 
to unity gain state. When the signals on the output of 
the VCA exceeds unity gain threshold, the control and 
timing network we described earlier kicks in and keeps 
the output level constant. 

Attack Resistor 
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Some audio processors use a combination of those 
two concepts, as well as composite control signals 
derived from the adding of various time constants, for 
even more intelligent control of your audio. 

As a side note, some people don't like the "quies-
cent gain" approach as it can have a state where the 
"smarts" in the processor fails to recognize some low 
signals as legitimate audio, and can cause a change 
back to unity gain. When this happens, you will be very 
quiet on the dial unless the audio is turned up higher on 
the console by the studio operator. 

Almost Every Station in Overdrive 

Using multiple time constants to form a very com-
plex composite control voltage for the VCA also allows 
the use of lots of "overdrive" for maximum loudness, 
with only minimal side effects. As a result, to this day, 
almost every station in the world operates their audio 
processing units in "overdrive" all the time. 

The ALC unit I have described is what's known as 
a wideband audio compressor. It is given this name 
because the entire audio spectrum is controlled by one 
VCA device. This was the standard unit for broadcast-
ing, from the inception of automatic level control 
sometime back when cars were made out of 100% steel 
... till about the early to mid 70's. 

By the mid 70's the broadcasting world pushed that 
wideband concept to the limit, and with that, engineers 
were back at the drawing board, and had to scheme up 
something better. That's where I was in late 1986. I 
needed to go to the next step. That step was to go 
MULTIBAND ... we'll get there next month. 

Questions? Comments? Sure. Let's hear your 
thoughts, too. I love audio processing, and am always 
on the prowl for new ideas to try. 

Cornelius Gould has had a life long interest in the 
insides of audio processors. He is the Senior Staff 
Engineer for Infinity Broadcasting in Cleveland, Ohio 
as well as Chief Engineer for WICU 88.7 FM in 
Cleveland. Reach him at: cg@radiocléveland.com 

Radio Guide Book Shelf 
Larger Than Life Radio 

It was HUGE. There is no other way to describe it. 
Even today, as you enter the room with the remnants 
of the largest transmitter ever used for regular opera-
tion in the US, the first word that comes to mind is 
Huge. Then come massive, giant, stunning, power-
house. 

Most radio people will immediately understand 
which station we are talking about: WLW. The biggest 
AM broadcast station in the US. 500,000 watts at 700 
kHz on the dial. Powel Crosley's baby. The Nation's 
Station. It was ... well ... HUGE. 

Everything about WLW was HUGE. It required its 
own pond to provide over a million gallons of water 
a day to cool the power tubes, and one and a third 
million cubic feet of air each hour. The tower was one 
of the tallest structures on the planet in the early 
1930's, at 831 feet high. The modulator transformers 
towered over people, ten feet tall, and 37,000 pounds 
of metal. The power tubes Were the largest of their 
kind, costing $34,000 in 1934 dollars. 

And the people! WLW had some huge stars in their 
studios, as thèy broadcast to 1930s America: Fred 
Allen, Red Barber, Eddie Albert, Red Skelton, Fats 
Waller, Andy Williams and more. 

And then there was the reach. It was HUGE. WLW 
was heard coast to coast. Engineers estimated the 
service contour at 5,000 miles. Except to the NE, 
where to protect a Canadian station, WLW was cut 
back to a mere 50,000 watts. Teams were sent out to 
record the station's audio from hundreds and thou-
sands of miles away. 

Mike Martini and Mark Magistrelli 

WLW was built to sell radios. And, in an effort to 
make those radios as inexpensive as possible, Powel 
Crosley sought permission from the government for 

greater and greater power for his station, 20, 500, 

5,000, 50,000, and eventually achieving 500,000 
watts, making it a legendary powerhouse, never 
repeated here in the US. Unlike a certain fictional 
radio station in Cincinnati, WLW sold a huge pile of 
radios. 

Wouldn't you want to ensure that the character 
and sound of this station were preserved for all to see 
and hear? Would you like to have this in your own 
home? ' 

Thanks to the folks at WVXU, it is now possible to 
read, view, and listen to the voices and music that 
made WLW an icon among radio stations. Cincinnati 
Radio: The Nation's Station (1921-1941) is now avail-
able to the public. Produced as an incentive for station 
members, this set contains two CD's, a 40 page 
booklet, and a reproduction of a WLW tour guide. 

This documentary represents several man-years of 
effort on the part of Mike Martini, Mark Magistrel I i and 
George Zahn, under the direction of Dr. James King, 
GM of WVXU Radio at Xavier University. As one of 
several such documentaries from WVXU, it was 
produced with the utmost care and with a budget 

  designed to save 

dio Network, based at WVXU, 
communities in four states. 
A pledge of only $ 12 per month over the next year 

is all it takes at https://pledge.wvxu.com Look in the 
"Premium" section. This is ... HUGE! -Radio Guide - 

history, rather 
than merely make 
money. 

You can not 
only have a per-
sonal copy of this 
huge work, but 
you can have a 
share in support-
ing the non-com-
mercial X-Star Ra-
that serves local 
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the PETER DAHL CO. for 
custom transformers 

DC filter capacitors • variable capacitors 

custom rectifier assemblies • transient suppressors 

and then some... 

Peter Dahl Co. 
write or fax for an extensive catalog 

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

www.pwdahl.com • pwdco@pwdahl.com 

MOORETRONIX 
Is T'he Pre-Owned Broadcast Equipment Solution 

Our client list continues to grow. Thank you for your confi-
dence and your purchases. 

We recondition Pacific Recorders BMX AMX, ABX 
and RMX mixing consoles. Let us re-work your complete 
corisole or just the modules. Obtain that added value from 
a proven winner. Quality built products last and last and 
last! 

We now have in stock, SHURE, SM-5B, wind screens. These 
are from the OEM vendor and are priced at $60.00 per 
set. Make the best voice-over microphone, new again! The 
Blast Filter that slips over the SM-5B mic capsule will be 
available soon. 

Check our WEB site for great buys on pre-owned broad-
cast gear. All equipment is repaired, tested and shipped 
with the manual. 

Stretch your broadcast $$$ on quality, pre-owned equip-
ment — sold with a warranty. 

Toll- Free: 800-300-0733 

WWW.MOORETRONIX.COM 

\Á) 
MOORETRONIX 

BROADCAST & INDUSTRIAL ELECTRONICS 

The Series 200 Audio Solution 

ta- lU 

Distribution - Analog or Digital Input 
Interface - Analog or Digital 
Digital to Analog Conversion 

Line Amplification 
Analog Line or Microphone Input 

Digital Standards Conversion 

Systems integrators and station engineers will love this product. Finally, 
there is a one box solution to most studio, master control and transmitter 
site audio interface and distribution problems. Now you can have a 
traditional DA share the same compact chassis with consumer to pro 
interfaces. Or you can add an AES front end to a DA by using our brand-
new AES-300 plug in module. Multiple DA's can now share a common 
chassis as well. One chassis - multiple solutions. Instead of hanging little 
boxes everywhere wire up your next project with a professional solution. 

We invite you to visit our web site and download a UTA-200 Series 200 

catalog. Choose from many of our standard configurations or create your 
own. Call or contact us through our web site before you start your next 
project. We want to help you save money and time just as we have been 
doing since 1985. 

Broadcast Devices, Inc. 
5 Crestview Avenue 

Cortlandt Manor, NY 10567 

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

Website: www.Broadcast-Devices.com 
bdi 

TRANSCOM CORP. 
Serving the Broadcast Industry Since 1978 

For Information and the Latest Prices: 
Visit our Internet Website — www.fmamtv.com 

Send your e-mail requests to: transcom@fmamtv.com 

Fine Used AM & FM Transmitters and New Equipment 
The best deals on Celwave products, Andrew Cable and Shively antennas. 

300 W 

600 W 

2.5 kW 

3/5 kW 

10 kW 

15 kW 

25 kW 

50kW 

Exciter 

Exciter 

Exciter 

5 kW 

5 kW 

5/10 kW 

5/10 kW 

25 kW 

50 kW 

50 kW 

1988 Harris FM300K Solid State 

New RF Amplifer 

1980 Harris FM-2.5K 

1982 CSI FM-3000E 

1974 Harris FM-10H/K 

1980 McMartin BF15,000 

1980 CSI T-25F 

1982 Harris Combiner with auto 
exciter-transmitter switcher. 

BE FX-30 

Harris MS- 15 

Harris MX- 15 New 30W Synthesized 

1980 

1978 

1982 

1982 

1991 

1982 

1986 

Harris MW5-A 

Harris MW5 

Continental 316F 

Harris MW10A 

Nautel ND25 

Continental 317C-2 

Nautel Ampfet 50 

PO Box 26744, Elkins Park, PA 19027 
800-441-8454 215-938-7304 Fax: 215-938-7361 
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Networking 101 
by Tren P. Barnett - Tuscon, Arizona 

Any business quickly realizes the need for more than 
a peer-to-peer network when it expands beyond a few 
employees. For this series of articles, we are going to 
create from the ground up, a network for a small to 
medium sized facility. Good planning requires consider-
ation of software needs along with security needs. We are 
going to skip the planning stage, and assume pur needs go 
beyond sharing a file or a printer between a few comput-
ers. 

In our scenario, our small radio station has a sales 
department, an accounting department, a management 
group, and if sales continue at the present rate we will 
need a remote district office. Windows 2000 server and 
Windows XP Pro workstations will be the systems of 
choice for these next few articles.The Internet is playing 
an ever bigger role in successful business every day. Thus, 
we will have an Internet connection with five static TCP/ 
IP addresses, a web presence hosted on a Windows 2000 
server running IIS, Internet -mail using Microsoft Ex-
change, and Microsoft Internet Acceleration Server (ISA 
Server) as a firewall. Our accounting department, along 
with the sales department will be using Microsoft SQL 
Server 2000. We can and will discuss other operating 
systems, but let's start with this configuration. 

We need to achieve a reasonable level of security, 
between sales, accounting and management, and protec-
tion from external network attacks. All our employees 
need to access the Internet, and have internal and external 
e-mail, yet these must not be abused. Sales and account-
ing need to have access to client and vendor information. 
Beyond that, Accounting needs access to payroll informa-
tion, employee's addresses, and Social Security Numbers 
along with tax records, and also account information for 
clients and vendors, which must be kept secure. (The issue 
of how secure any Operating System 1051 can be made 
always leads to strong opinions. The purpose of this article 
isn't to get into that, but instead we'll explore how we can 
use the products mentioned to our advantage.) 

The best way to secure the system is to prevent anyone 
from ever touching a computer. However, reality is 
somewhat more demanding, so we need to limit access to 
the network, both physically and virtually. Fortunately, 
the more limiting thé settings and location are, the less 
likely an administrative failure will happen. This is where 
our Windows 2000 domain starts to work for us. 

Identifying the Domain, Computer & User 

Every Windows 2000 network consists of a domain or 
domains. In brief, a network domain is the sum of all the 
computers and users over which a dominant server 
exercises its authority to control security. Each computer 
therefore must have a computer account in our network 
domain, as does each user. User and computer accounts 
are controlled through the "Active Directory Users and 
Computers" management console. Within our domain, 
users can be placed into groups. Groups can be given 
access to necessary network resources, such as printers, 
files, e-mail, and the Internet. Individuals can likewise be 
assigned access to such resources. 

Notice, though, both computers and users have ac-
counts in the domain. Because computers have accounts, 
one administrator can control all computers in the do-
main, and access them and the software installation on 
them. The domain, not the workstation, validates users of 
the workstation or computer. Information shared on these 
workstations, can be limited to specific members of the 
domain. Users using the computers or workstations can 
also be limited to specific users or groups in the domain. 

With Windows XP Pro for our workstations, we can 
limit the access each user has to the workstation. Since the 
workstation is part of the domain, it inherits default 
domain security settings. Multiple users can use the same 
workstation without being able to access private docu-
ments saved on that computer by other users. Data stored 
on the network is still secured because security settings are 
based on user accounts or user groups and is dependant, 
not on the computer, but the domains security model. 
Because the workstation is dependant on the domain for 
its security model, access can be denied to a specific user, 
or groups. This means we can deny the accounting 
department the right to log onto and use the sales 
computers on the network, and visa versa. 

Another security plus to this scenario is network 
passwords. They are controlled, as stated, by the domain 
server. Settings requiring different levels of complexity, 
I ifespan, and lifetime can be set. Levels of complexity can 
range from a blank password to a password that has to be 
a specific length. We can stipulate the user must use a 
capital letter, a number, a lowercase letter, and that his/ 
her password be no part of his user name or domain name. 
Lifespan can be set to require a new password every so 
many days. While these requirements may be inconve-
nient, they can do a lot to beef up security (and alienate 
the IT department from the rest of the office). 

The lifetime of a user account can also be set. A temp 
may be hired to help with some additional sales during the 
busy season, yet the account the temp's access can be set 
to expire at a specific time in the future. Also, failed 
attempts at a network logon on can be tracked to a specific 
computer or workstation, and can be set to lock the 
account out after so many attempts. While all of this may 
seem extreme for a small to medium sized business, and 
may not be needed, it can still be worthwhile in ease of 
network management and use. 

Adding Computers and Users 

Now let's start assembling our network. We'll assume, 
for a moment, the needed settings for network communi-
cation are in place, as we will discuss these in depth later. 
DHCP and DNS are running, and all the needed wiring is 
complete on our network. Our server is configured as a 
Domain Server, and waiting for users and computers to be 
added. We sit down at our first workstation, and it is time 
to add it to the domain. 

Since it is a Windows XP Pro workstation, we need to 
log onto the computer. If it has not ever been added to a 
domain, it is possible, depending on how it was set up, 
that all that will be required to logon on is to turn it on and 
wait. More may be required though, depending on how it 
is set up. If you are prompted for a logon name, it must be 
a name that is in the workstation's administrative group, 
in order to add it to the domain. 

Every workstation will have a local administrator 
account, and local user accounts. A workstation that is not 
part of the domain can be set to default without a logon 
screen to the workstation's local administrator's account. 
Local workstation accounts allow access to the local 
computer workstation. They do not allow access to any 
other resources, only their own resources. Accounts 
specific to the workstation can remain active even after 
joining the workstation to the domain, and must be 
considered in the final security settings of the network. 

At the computer's desktop, select My Computer, right 
click and choose properties. A window entitled "System 
Properties" will open. 

Select the "Computer Name" tab, and choose the 
"Change" button. Another window entitled "Computer 
Name Change" will open. 
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In this window, the settings to join a domain are made. 
The workstation computer must be placed in the domain 
to use the domain's resources. 

Setting the workgroup to the domain name, will allow 
browsing of network resources, and those that are open to 
everyone can be accessed by workstations in the domain 
workgroup. Workstations must be assigned to the domain, 
to be a part of the domain. 

Computer Name Changes 

You can crane the name and the membership of this 
computer Changes may affect access to network mimic«. 
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A valid computer name is needed to begin with. 
Names that identify the purpose of the workstation are 
beneficial, and fall into best practice guidelines. They can 
be named anything within reason. To join the domain, in 
the "Member of" group box, select the "Domain:" radio 
button, and enter the domain name in the text box. 

Since security is important, our domain server isn't 
going to say OK, and we are done. In order to join the 
domain, the server is going to ask us who we are. We will 
be prompted for a user name and password that have the 
needed authority to OK the request. Once the process is 
started, it will take a little time. 

In order to complete the request, notice that proper 
authority was required both by the workstation and the 
domain server. Not just any local workstation account or 
any domain user account can do this. 

Now the domain and the server start to join together 
as a team, and the local workstation will be informed of 
additional security settings that the domain requires. 
These settings can be quite stringent, and may take a while 
to complete, depending on how the domain's security 
model is set up. One of the steps being accomplished 
during this process is adding the domain administrator 
group to the local workstations administrator group. The 
domain users group will be likewise added to the worksta-
tion users group. When this is completed, any domain 
user will be able to logon onto and use the workstation. 
The domain security policies will become the workstation's 
policies, overriding the workstation's original security 
policies. The users and administrators who have access to 
the workstation can be set differently then the domain 
workstation defaults. 

Security policies have a definite hierarchy. Similar to 
federal laws, states can have additional laws, but cannot 
supercede federal law. The same is true of workstation 
policies. Workstations can have additional policies, but 
they cannot supercede domain policies. If the domain says 
all users will be forced off the network at 12:00 a.m., the 
workstation cannot change that, no matter how badly the 
user wants to. 

When the workstation informs us we have successfully 
joined the domain, we will be done. The workstation must 
be restarted before it can be used. Depending upon how 
our domain is now configured, this workstation can now 
actively participate as a member of the domain, taking 
advantage of all the domain resources. 

Obviously, several things had to happen before we 
were able to get this far in our network setup. So, in the 
next article, we will take a new computer system, and 
build it out as a domain controller for our network. We will 
then briefly touch on how to tie in an ISA server, Exchange 
server, and a SQL server. These will require TCP/IP, 
DHCP, DNS, IIS. Those are lots of definitions, but once we 
see their relationship, it gets easier. And, once these 
servers and services are in place, we are ready to address 
user accounts, groups and security settings. 

Tren Barnett is a System Administrator and Program-
mer in Tucson, Arizona. He welcomes your questions on 
solving network problems in your facility. 
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A Rectifier To Fit 
Your Transmitter 

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

II1Transmitter Uppades 
tvailahlt 

Whine Day Shipments 

electronics 

www.rectifiers.com 
800.649.6370 

the fel Vlfet Vte_ Model FT-1AP 

Introducing   

FM MONITOR & TRANSLATOR RECEIVER 
"Designed to deal effectively with radiation interference!" 

SL.P. - $ 1.395. Check it out; 

V  Heavily shielded, SMT Architecture 

V High Selectivity (25dB-1st Adj. / 80dB - 2nd Adj.) 

High Sensitivity (31pv= 50dB quieting in Stereo) 

VLow Noise Floor (-80dB down - typical) 

/Reference Quality audio for accurate "off-air" 

VSoftware upgradable, including "Carrier Sense" 

"The FT-1AP is the FM monitor you 'ue been looking for!" 

AGILE TUNING 
w/ 8 °reset 

11 P.O. Box 455, Buffalo NY 14225 

716-683-5451 - FAX 716-683-5421 

Div. of Fanfare Electronics, Ltd 

COMPOSTE OUT AUDIO OUTPUT 

Adjustable 1 - 4 5Vp-p Bal +6dB-soon /odB) 

fcmfa re FM 1-800-268-8637 

[-Need more info? FAX, or write -
"proiltfat-!:_far?linv.corn , 
or visit our website at 
htrp... www.fanliwe.coni 

e Flipiack Fi-500 

sjg' 

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 

ELECTERO11 COMEX111 
1602 Carolina St PO Box 1342 Bellingham WA 98227 

phone: 360.734.4323 fax: 360.676.4822 

Model TTA-1 

TIME-TEMPERATURE ANNOUNCER 

THE TTA-1 IS A COMPLETE, AFFORDABLE TIME AND TEMPERATURE DELIVERY SYSTEM 

THAT DOES NOT REQUIRE A COMPUTER OR OTHER OUTBOARD EQUIPMENT. SIMPLY 

RECORD YOUR MESSAGES AND ATTACH A TELEPHONE LINE. THE TTA-1 COMES WITH 

EVERYTHING YOU WILL NEED TO SET UP THE SYSTEM AND MAKE IT FULLY OPERATIONAL! 

THE BASIC SYSTEM WILL MANAGE UP TO TWO TELEPHONE LINES_ EXPANSION UNITS ARE 

AVAILABLE THAT MANAGE SIX TELEPHONE LINES EACH--UP TO A MAXIMUM OF 62 LINES. 

SELL THIS SERVICE AS PART OF AN ADVERTISING PACKAGE THAT YOU PROMOTE ON AIR! 

[ Time-Temp Announcer model ITA-1 

Operate Previous Next 

• • • 

PenImm 

Down 

• 

(StrIP) 

FEATURES 

Up 

• 
(suo 

• digital message storage-no moving parts 
• variable outgoing message format 
• resettable incoming call counter 
• inactive or defective line indicator 
• temperature in Fahrenheit or Celcius 
• battery backed AC synchronized clock 
• low cost system--no leased equipment 

Sine SysferInnovatNe ps. 

Line 1 Line 2 Power 

•  • • 

Me. Sine Systems - 1 

• • • 
Play 1 Play 2 Mac 

W E SPECIALIZE IN RELIABLE 

COST EFFECTIVE PRODUCTS FOR 

YOUR BROADCAST RELATED NEEDS 

Innovative solutions! 

615 • 228 • 3500 (vox) 

615 • 227 • 2367 (FAx) 

615 • 227 • 2393 (F.o.o) 

WWW.SINE SYSTEMS.COM 

Radio Guide February-2003 Page 17 



Answers to the EAS by Clay Freinwald with Barry Mishkind 

EAS QikA 

[February 20031 One 
of the misunderstood as-
pects of EAS is the desig-
nation LP, or Local Pri-
mary, what that means, 
and what the station is 
expected to do for the 
EAS community. 

Barry: Exactly what is an LP station? 
Clay: It is important to understand what differenti-

ates an LP station from other participating EAS stations, 
and what the role of the LP station should be. The 
primary mission for the LP stations is to be the 'Local 
Entry Point' for NATIONAL EAS messages. This role 
requires the LP facilities be connected to sources of 
those messages, i.e., the region's PEP (National Pri-
mary Entry Point) station and/or a participating NPR 
facility. 

In turn, the SECCs setting up state and regional 
plans need to make sure these communications circuits 
are in place. Preferably each LP facility will have a 
redundant connection to those sources. And this is 
what differentiates LP facilities from other participating 
stations in the local areas that, in turn, monitor the LP's. 
It is through such redundancy that we make EAS robust. 

Barry: That does present a better pathway. Does an 
LP facility have to be an AM Station? 

Clay: No it does not. It can well be an FM or TV 
station, or can be a communications system that is not 
a broadcast station. Anything that can do the job can 
qualify. A VHF or UHF radio system that can monitor 
the sources of Naticirial EAS (PEP or NPR) and automati-
cally relay to stations in the Local EAS Area can work 
fine. 

Barry: Clay, it sure seems being an LP-1 or LP-2 is 
like being ' in the line of fire' these days. Have you 
noticed a growing trend toward stations trying to shed 
the LP designation? 

Clay: From time to time, I do hear about this. Most 
of the time it is based on the notion that an LP station 
is the relay point for all EAS messages for that area. And, 
this is where the problems begin. Owners and opera-
tors of Broadcast Stations may rightly feel their pro-
gramming should not be cluttered with EAS Data Bursts 
so their station might act as a relay device for the benefit 
of other stations 'down-stream' who could be receiving 
the official word directly. 

For example, if all the stations in a local area can 
receive NWR there is no point for an LP station to relay 
weather messages. In this case, these stations should 
deploy NWR receivers connected to their own decod-
ers. 

Barry: Are you suggesting that LP stations should 
only relay national level messages? 

Clay: I never advocate that a broadcast facility be 
relied upon to relay any EAS message where there is no 
FCC requirement that they do so. EAS plans based on 
the notion that LP stations can be counted on to relay 
State, Weather and Local EAS messages are, being 
blunt, not well thought out. The owner, manager, or 
program director of any LP station can opt out of this at 
any time, leaving the area's EAS plan dysfunctional. 

Barry: If an LP station only relays National EAS 
Messages, how to the other types of EAS messages get 
out to the stations in the area? 

Clay: Broadcast Stations are meant to reach the 
general public. What many have been doing is asking 
Broadcasters to turn their equipment into repeaters. In 
my view, this is wrong. Take a look at NWR. This 
government entity (NOAA) has a number of distribu-
tion devices or repeaters of their own with which they 
distribute their emergency messages ( 162.55 etc). It 
should be similar for State and Local governments. 

These government entities need to establish back-
ground or non-broadcast channels for distribution of 
messages that can be received by Broadcasters and 
relayed to the general public. This is what State Relay 
Networks (SRN) and Local Relay Networks (LRN) are 
all about. 

Barry: Are there areas where this is the case? 
Clay: Yes, many, including ours here in Washing-

ton State. 

Barry: With the political pressure to run AMBER, on 
top of the rest, are LP stations becoming overloaded? 

Clay: If an area is requesting an LP station relay a ton 
of EAS messages, including AMBER, they could well 
feel they are overloaded. When the 'competitive / 
entertainment value' of the property is compromised by 
the amount of EAS message relaying going on, this is a 
danger sign. Again, this is why EAS messages need their 
own distribution systems. I call them Relay Networks 
(a term taken from the old EBS rules that called for State 
Relay Networks). 

Barry: That's a good idea, but right now, in many 
markets, issuing alerts usually falls on the LP stations. 

Clay: In these cases it appears we have not fully 
learned the lessons of EBS. With EBS, a government 
entity called the local primary station and asked them 
to relay an emergency message. One of the major 
reasons for the change to EAS was to permit un-
attended operation of all Broadcast facilities. 

What is a government entity going to do when they 
call the station and get a recorded message that the 
office will be closed until 8 a.m. on Monday? EAS plans 
written on this basis are shaky at best. The state and 
local EAS Committees need to re-commit themselves to 
EAS plans that do not rely on something that cannot be 
counted on. This woFk should be done before their 
local LP station changes their mind. 

Barry: What about the markets where LP stations 
want to opt out of the obligation, what should be done? 

Clay: I would urge those LP stations to re-focus on 
the primary role of an LP station, i.e., being the Local 
Entry Points for National EAS Messages and to work 
with their LECC's (Local EAS Committee's) to shift the 
responsibility of relaying local EAS messages away 
from their 'air ' to background channels. 

The FCC requires that all stations relay EAN's and 
RMT's. If the local EAS system is set up correctly, these 
LP stations will not be singled out to perform a task that 
makes them sound bad (airing data bursts for the benefit 
of competing stations in the same market, etc.) and the 
playing field will be leveled. Once that takes place, the 
role of LP station will not be a burden. 

Barry: Can NWS function as an LP station? 
Clay: Yes, under certain circumstances they can. 

But remember, in this case they must be connected to 
a source of National EAS Messages, either by monitor-
ing a PEP or a participating NPR station or both. 

Barry: Of course, one of the hardest things to 
accomplish is changing the LP stations. No one wants 
the designation. 

Clay: Again, this requires participation. The Local 
EAS Committee's responsibility is to bring together all 
the various factions of EAS, to not just talk about EAS, 
but to develop solutions and implement them. These 
committees can make or break an EAS system. 

Barry: Who should be on the LECC? 
Clay: The whole EAS community should be repre-

sented on this committee. Here are some recommen-
dations: 

On the ' input' side: Representatives from all gov-
ernment entities within the local area, counties, cites 
etc. Emergency Managers, 911 Facilities, Law Enforce-
ment, Communications experts, Industrial Plants, 
Schools. NOAA, FEMA, Amber, etc. 

On the 'output' side: Representatives from as many 
Radio and TV stations and Cable Companies as pos-
sible. 

Facilitators: Volunteers, ARES, REACT, etc. 

Barry: In some areas, that is a lot of people! 
Clay: It is vital for all to understand that EAS at either 

the State or Local level is not a job for one person. No 
one person can do the work (and hold down another 
job), nor can they speak for the various factions it takes 
to make a system work. 

Barry: Who should lead these committees? 
Clay: These organizations require strong leadership 

— leaders who completely understand the EAS, how to 
make it work and can inspire others. I recommend a 
Broadcaster be the leader. Another point: EAS is not an 
Engineering thing. Broadcasters who have the leader-
ship ability should be considered first. 

Barry: I understand that you travel around the 
country teaching about EAS, how does this work? 

Clay: Over the past few years, I have been conduct-
ing a series of EAS workshops. I do this on a voluntary 
basis and only ask that my expenses be paid by 
whomever invites me. With the recent inclusion of 
material about AMBER, these sessions take the better 
part of a full day. Contact me via email or phone and 
I will be happy to explain the details. 

Barry: We have received a number of pieces of 
email from our readers, let me share a few of their 
questions. 

From Cliff Mikkelson, Colorado Springs, CO: 
Cliff: How long should we keep our EAS Logs? I 

save them for two years. 
Clay: The length of time that you keep them should 

be a recommendation from your company's communi-
cations attorney. I definitely would say two years at 
least. Some stations hold them through license re-
newal. I would recommend you keep your EAS logs 
with your Operating (transmitter) logs. 

Cliff: Should your log show 3 RMT entries? 
Clay: Right you are. Two should be from the 

facilities you monitor (each one of them will transmit 
one RMT each) and the third will be an entry of the RMT 
sent by your station. My recommendation is simply 
this: you can't have too much logging of EAS activity, 
but can certainly have not enough. 

Cliff: What about using computers for the logging? 
I use a program called EAScriber. 

Clay: I have not evaluated the various offerings of 
EAS logging software so cannot comment on any 
particular product. There is certainly nothing wrong 
with logging to disc, and it does save a lot of trees. 
Locally we use a rather simple, DOS-based, capture 
file for this purpose. Our LECC Chair then dumps this 
out on our local EAS remailer as a means of cross 
checking. 

From Bruce Kinde in Window Rock, AZ: • 
Bruce: I am responsible for two stations near the 

AZ/NM border. Where can I find out who I am 
supposed to be monitoring? 

Clay: Bruce you are not unique in this situation. 
There are many cases where political boundaries tend 
to confuse matters. I would suggest that you contact the 
AZ and NM SECCs, and ask that they assist you with this 
issue. They might want to consider moving the 'EAS 
Border' East or West so as to make your area within one 
state or the other. 
A quick look at the map tells me that perhaps you 

could be in the same Local EAS area as Gallup, to the 
East. EAS boundaries need not be the same as state or 
other political lines. In any case, this is a situation 
where your local LECC should be working with both 
SECCs to quickly resolve this matter. 

As to what you should monitor, this is, again, 
usually a function of the SECC as they see the 'big 
pictur'e' and understand the monitoring architecture of 
the LP's etc. 

Clay Freinwald, Senior Facilities Engineer for 
Entercom in Seattle, is Chairman of the SBE's EAS 
Committee as well as chair of the Washington State 
SECC. Please feel free to address your questions about 
LAS to Clay at radio@broadcastnet. 
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‘0/ AM Antenna Solutions 

Since 1963 

LBA Tunipolen' 
Reed Unipole Systems 

Antema Tuning Units 

RF Components 

Diplexer . TrOexer and 
Phasor S^stems 

LBA Technology. Inc is your proven supplier of innovative, digital-ready AM antenna 
systems Our p-oducts include tuning units, phasinç systems multiplexers AM/ 

wireless, isolation systems and components for every power level We help hundreds 

of broadcasters in the USA and worldwide to 

reach further - sound better! 

LBA Technology, Inc. 

3400 Tupper Drive, Greenville NC 27834 
.300-522-4464 / 252-757-0279 / Fax 252-752-9155 I Email Lbatech@Lbagroup corn 

www Lii3nrOur Corn 

RAM WIRE & CABLE 

• Analog Microphone Cable 

• Analog Single Pair Cable 
• Analog 2- Pair Zip Cable 
• Analog 24- Pair Multi- Flex Cable 

• Digital 110 Ohm Single Pair Cable 

• Digital 110 Ohm 2-Pair Cable 
• Digital 110 Ohm 12- Pair Cable 
• Digital Cat-5 10- Pair Cable 

• 6-Conductor Control Cable 
• 25-Conductor Control Cable 

• Speaker Cable 

RAM WIRE & CABLE 
Designed for maximum flexibility 

and ease of stripping. 

Ccubie'D by '8 ratuiccute41-
. . . roactccorter 

www.ramsyscom.com 
Phone. 847-487-7575 Fax. 847-487-2440 

THE Y PX1 
35W FM STEREO EXCITER/TRANSMITTER 

ONLY 
1795" 

• Frequency Agile - 87.5 to 108.0 MHz 
• Digitally Synthesized Pit 
• Temperature and VSWR Protected 
• 120/240/12 VDC Power with Auto Battery Back-up 

The PX1 was designed to fill the needs of the low power or community 
broadcaster. Set-up and use is fast and simple with just 5 buttons to 
access ail parameters - power, frequency, modulation, and more. The 
2- line vacuum fluorescent display gives you 'at-a glance" verification of all 
importare functions. The micro-controller continuously monitors 
frequency, temperature, deviation, etc. and makes subtle adjustments 
on the fly- like a "virtual" station engineer. 

Two balanced inputs (XLR) are provided, as are inputs for SCA and RDS 
(BNC) RF Output connection is type "N", output power is adjustable from 
1 to 35 Watts. 

If you're setting up a new station, we also supply consoles, microphones, 
antennas, feedline, and more. 

AVCOM-RAMSEY TECHNOLOGIES ° 
793 Canning Parkway - Victor, NY 14564 

Order Toll- Free: 800-446-2295 
m,fw.highpowerfm.com • salesTiramseyelectronics.com 

111 WHYlerr SWI 
COMPLETE FM/TV PRODUC- LIN. 

Coax switches from 
7/8" through 6-1/8" 

Control panels available. 

ANTENNAS 

• SPLhTTERS 

• NOTCH FILTERS 

• HARMONIC FILTERS 

• POWER COMBINERS 

CHANNEL COMBINERS 

N +1 SWITCHING MATRIX 

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

Micro Communications, Inc. 

0 Toll Free: 800-545-0608 
www.mcibroadcast.com 

ISO 9001:2000 Registered 

Mastet4) 

VISA 
mom 
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Useful Tech Tips From Our Readers THE CARRYABLE KILOWATT 

Tips From the Field 

The Kill- A-Watt 
from John Stortz, CE Moody St. Petersburg 

(John Stortz, CE for Moody's stations in St. Petersburg, FL, recent came upon 
a gem in a local Radio Shack. As many of us know, Radio Shack is slowly 
eliminating the slower moving and less popular items. Thanks to John for showing 
how being alert at the "closeout" sales can uncover some real gems. - Ed.) 

Radio Shack is currently liquidating a device called Kill-A-Watt (Cat # 63-1 1 52, 
I think). This "toy" was overpriced at $59, IMO, but I allowed myself to be suckered 
into buying one at $29.25. I bought the first Kill-A-Watt because I went thru a lot 
of trouble trying to make a plug-in ammeter, for home use. I built one, but the 
results were only so-so. Kill-A-Watt does so much more, I bought one on impulse. 

The idea is to plug this meter into a wall outlet & then plug any appliance into 
the Kill-A-Watt. It measures line voltage, frequency, current, watts, Volt-Amps, 
and power factor. It claims 2% accuracy. 

Theoretically, one can find energy "drains" in the house, or even appliances 
that are getting ready to die. For example, some folks have fans that stay on all the 
time in the kitchen, living room, etc. If you think of all fans as "cheap air movers," 
you might be surprised to learn that some run about 300 watts. At average rates, 
one such fan could be as much as $ 15 
a month on the power bill! It almost 
pays for the device right there. 

The Kill-A-Watt uses the short shunt 
method of a current sensor connected 
just ahead of the voltage sensor. A 
couple of little circuit cards provide 
calculations and display in true RMS 
voltage, current, frequency, and of 
course, wattage. 

From Home to Work 

Three times in the past two weeks, 
I was wishing I had my Kill-A-Watt at 
work. For example, Modulation Sci-
ences tech-support told me I should 
try a test, then place my Mod-Minder 
on an isolation transformer to prevent 
the unit from losing configuration info. 
On the way to the transmitter, I got to 
wondering what size transformer might 
I need? Kill-A-Watt would have told 
me, but I didn't have it with me. 

Another situation was when sev-
eral small UPS units refused to switch 
over to generator power, during a 
power failure. I suspect it was a frequency problem that night because outdoor 
temperatures were unusually low. Kill-A-Watt would have been able to tell me 
instantly the line voltage & frequency. 

Question: How can you know how many volt-amps you can get from a small, 
un-marked transformer? This question came up recently. An easy way to check 
would be to load the transformer until the power factor was above 90%. A lightly-
loaded transformer will have a low power factor reading. At full rated power, it 
should be close to 90-95%. Test time, maybe one minute. 

Without a Kill-A-Watt it might take a couple of hours- load the transformer with 
a bunch of light bulbs or resistors and see how hot the core gets. If it gets too hot, 
well, you over-guesstimated. Let it cool down & try again another day. 
I do expect that the tools I have at work should at least be as good as what I 

have at home. Yes, I do bring in some of my tools, but when something is needed 
frequently, it's time for the company to buy one for work use. My closest RS still 
had three of them in stock. So, I bought one for work. 

When I got home, I told my son. He immediately said, "You should have 
brought it home so we can plug the two of them together and see how well they 
agree." Oooh! Wish I had thought of that! Later on I did so, and found most reading,, 
were within one LSD ( least significant digit) of the other. (Since VA is a calculation 
of volts times amps, that error ran about 3 in the LSD.) 

The, Kill-A-Watt I have is model P4400, marketed by P3 International Corp. 
www.p3international.com. Perhaps the product will still be available after Radio 
Shack drops it. I think they're not selling at RS due to bad advertising. I only 
discovered the product in a sale brochure. During the purchase of each of the units 
I picked up, the salesman wanted to know why I wanted it and what would I do 
with it - they had no idea why anyone would want it. 

If there is still one around , grab it. Of course, you will have to ration your time, 
you can't just spend the rest of the month measuring every device in the station! 

John Stortz is CE of WKES and Lakeland, and WKZM, Sarasota, FL. 

ià\ 

The Kill-A-Watt 

3 rack spaces tall & only 49Ibs! 

XL1000 ONLY $ 8 850 FOR LIMITED TIME 
Frequency Agile 

-\J 2-year warranty 

•Ni 24 hour Tech Support 

-\/ Modular Construction 

-\1 Outstanding Audio Specs 

-\/ Composite in or Stereo Built-in 

-\/ PC Interface via modem or serial 

CALL TODAY OUR TOLL- FREE NUMBER 

1 888 239 8462 
- 1045 Tent Ave • San Diego, CA • 92101 

I1 USA TEL: 619 239-8462 FAX: 619 239-8474 

www.BEXT.com Limited time promotional price only, List: S 9,995 

MICA 
29160B911J00 

291606102J00 

291606122J00 

291606132J00 

291606152J00 

2916013162J00 

2916013202J00 

29160B242J00 

2916013302J00 

CAPACITORS El& 
00091/6kV 

.001/6kV 

.0012/6kV 

.001316kV 

.0015/6kV 

.0016/6kV 

.002/6kV 

.0024/6kV 

.003/6kV 

All Type 29/ above priced at $99.50 eacn. 

Flanges (pair) add $30.00 

2921006511J00 .00051/10kV 

292100B621J00 .00062/10kV 

292100B102J00 .001110kV 

2921006152J00 . 0015110kV 

2921008202J00 . 002/10kV 

2928013302J00 .003/8kV 

292806392J00 .0039/8kV 

292606512J00 .0051/6kV 

29250B103J00 .0115kV 

All Type 292 above priced at $150.5 each. 

langes (pair) add $30.00 

2932006391J00 

293200B431J00 

293200B471J00 

2932006511J00 

2932006561J00 

2932006621J00 

2932006681J00 

2932006751J00 

293200B821J00 

293200B911J00 

2932006102J00 

2932006112J00 

2931506132J00 

2931506152J00 

29315013202J00 

293120B302J00 

.00039/20kV 

.00043/20kV 

.00047/20kV 

.00051/20kV 

.00056/20kV 

.00062/20kV 

.00068/20 kV 

.00075/20kV 

.00082120kV 

.00091/20kV 

.001/20kV 

.0011/20kV 

.0013/15kV 

.0015/20kV 

.002/15kV 

.003/12kV 

All Type 293 above priced $230 52 each. 

Flanges (pair) add $40 00 

Prices subject to change without notice. 

Most values of type 291, 292, 293, 294, 

271,272 & F2 in stock. Call for price. 

Contact us with all your Mica, Vacuum, and 
Ceramic transmitting capacitor needs. 

Serum Asseclates, Inc 
2215 Faraday Ave, Ste. A, Carlsbad, CA 92008 

Tel: 760-438-4420 Fax: 760-438-4759 
www.surcom.com on the web. 
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Do You Have the BDR on Your Desktop? 
Version 1.2 of the BDR Now Available 

At last year's NAB, Version 1.0 of 
the Oldradio.com CD was released. 
Broadcaster's Desktop Reference 
(BDR) is now is available to everyone. 
A work in progress — it seems some-
thing new is added almost every month. 

Among the resources already avail-

able, you'll find: Barry's Radio Utilities-2002, The Continental Elec-
tronics E-Slide, RF Specialties Toolkit, Tom Osenkowsky's Toolkit, 
Bob Carpenter's AM and FM/TV database viewer, Top Ten Lists, 
EAS paper sources, some project schematics, and some nice 
historical files. 

To make the CD even more valuable, when you are at the 
transmitter site, we have added the FCC and EAS checklists, and 
some equipment manuals. And this is not the end ... more is 
planned. 

You will find most of the CD contents are listed at: 
www.oldradio.com/latest.htm 

The proceeds from this CD are going to be put into improving the 
next edition of the CD, and supporting Oldradio.com and its efforts 
to document and display the history of our industry. 

We are suggesting something in the range of $ 15-$20 (or more, 
if you really want to support the Oldradio Project). 

We'll send you a copy of the CD (via postal service), and 
personally notify you when Version 2 is made available (The plan is 
to provide a free to registered users, or at most a minimal cost for 
shipping.) 

Please send your check or money order to: 

Barry Mishkind, 2033 S. Augusta Place 
Tucson, Arizona 85710. 

Please include your snailmail and email address. 

Thanks for your support of OLDRADIO.COM — Barry M. 

- Clay Frienwald, Senior Facilities Engineer, 
Entercom/Seattle 

"Where other codecs give problems or won't work, 
Tielines connect and give no problems when we're on 

the air': 

- Dave Kittley, Engineer, KGNZ 
"We trialled Vector, Scoop Reporter and Define. We 

chose Tieline because they sounded better and made 
better connections. Now, we always have other stations 
asking what we're using when they can't get on the air 

with their remote equipment and we can". 

Other satisfied Network and Radio Group 

Tieline Owners 
II Clear Channel 
• Entercom 
• Disney/ABC 
• CBS/Infinity 
1111 Sandusky 
II Jefferson- Pilot 

Broadcasting 
II Westwood One 

II Tribune 
Broadcasting 

• University of N. 
Alabama Sports 
Network 

• Simmons Media 
III Tennessee Titans 

Radio Network 

ECONCO 
Rebuilt Power Tubes 

Approximately 
One Half the Cost of New 

3,000 Hour Unconditional Guarantee 
Call for Your Cuotation 

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

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

Engineers rate 
Tieline POTS Codecs #1 

(8881 211-69R9 Fax ( 3171 5555 N. Tacoma Ave.. filet indianannlis. TN 46??0-3547 Intl Fee 

,-Mx 15kHz POTS Audio Codec 

Use Tieline 15kHz POTS 
Audio Codecs 

Fact - Rock Solid Modems that stay connected 

II Fact - Total Remote Cortrol 

II Fact - Fully Soft ware Upgradeable 

"There is something about getting 15kHz audio out of a 
system designed for mlximum . kHz that I find entertaining" 
Alan R. Peterson, Radio World Magazine, December 2002 

Ask your favorite dealer 

for a FREE demo today! 

759-R040 

Thelimin 
1-NOLOG 

www.tietine.corn 

Fmail: çales(@tieline.rom 
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Radio Reaches Out: 
WJAZ, the Zenith Station 

by Harold Cones, PHd and John Bryant, FAIA 

(In the 1920's, companies sought to take advantage of the new wireless 
medium. Some built stations to sell radios, others to promote their businesses. 
Chicago was home to Zenith, whose receivers brought fame. But Zenith's 
entrance into broadcasting itself was for a very unusual purpose - Ed.) 

[Newport News, VA, February 20031 In 1923, communication between the 
US and the Arctic Circle was difficult. Despite public fascination with reports 
from expeditions at the top of the earth, getting those news reports back home 
was virtually impossible. Indeed, polar explorers were often completely out of 
touch for months or years as they explored the remote north. 

Throughout his life, Eugene F. McDonald, Jr. explored the outer limits of 
what was possible. A flamboyant businessman with an uncanny ability to see 
the future, McDonald made a fortune in the emerging automobile industry as 
the originator of selling cars on time. His various promotional activities 
developed a reputation that would grow and be enhanced throughout his 
career. Beyond his personal creativity and leadership, he was fascinated by the 
unknown, and had a life-long commitment to geographic and archeological 
exploration. 

So, in 1923, as Admiral Donald Baxter MacMillan was organizing his 15-
month-long expedition to the Arctic region, it got quite a technological boost 
when McDonald offered to provide radio equipment to his friend. After a very 
successful period of growth for Zenith Radio Corporation, being the official 
radio receiver of the MacMillan expedition was just the sort of publicity Zenith 
desired. 

Founding Zenith 

McDonald had only been introduced to radio two years before. Finding 
radios were expensive and difficult to obtain, he decided to go into the radio 
business. He discovered an Armstrong license was necessary to manufacturer 
radios, but Armstrong had temporarily suspended issuing licenses. Needing a 
license led McDonald to Chicago Radio Laboratory, run by two Navy 
radiomen, Ralph H. G. Mathews 
and Karl Hassel. CRI had begun 
manufacturing amateur radio 
equipment, enhancing its sales 
with the national reputation of 
Mathews' amateur station, 9ZN. 

CRI had orders and no capi-
tal; McDonald had capital, and a 
partnership was formed with 
McDonald as General Manager. 
Zenith Radio Corporation would 
be the marketing arm for CRL's Z-
nith radios (the name came 9ZN). 
McDonald's drive for new and 
better products lifted the corpora-
tion above its less successful competitors. A period of rapid growth followed. 

By early 1921, Chicago Radio Laboratory was sharing a 14' x 18' garage on 
Chicago's lake-front with station 9ZN. A large antenna was erected, and with 
its big synchronous rotary spark-gap transmitter, 9ZN became one of the most 
well known amateur stations in the world, taking part in the first transcontinen-
tal and transoceanic amateur radio transmissions. 

In mid- 1922, McDonald decided to build a broadcast station at the 
Edgewater Beach Hotel, near the 9ZN, to help entice radio sales. Although 
intended to operate as any other commercial broadcast station, McDonald was 
especially interested in designing and completing WJAZ in time for MacMillan's 
1923 Arctic Expedition. 

Beyond that, WJAZ was to serve as a voice for Zenith and the Chicago Radio 
Laboratory and as such, began McDonald's long-standing commitment to 
broadcast only "high quality programming." 

The WJAZ Edgewater Beach Hotel control room. 
Photo courtesey of Dale Goodwin and Zenith. 

WJAZ Opens for Business 

The station formally went on the air at 833 kHz on Saturday night, May 12, 
1923 (changing to 740 kHz two days later), with a "20 watt" license — but 
actually running closer to a 600 watt transmitter, running into the same fan 
antenna, on 175 foot steel towers, used for Mathews' and Hassel's amateur 

Quality Parts and 
Service from 

Uii I® 

Don't be fooled by: 
• used parts sold as new 
• misfitting imitations 

isguided technical support 

insist on the Original Factory 
Warrantied Parts 

Electronics Research, Inc. 
7777 Gardner Road • Chandler, IN 47610 

(812) 925-6000 • Fax (812) 925-4030 

www.ERlinc.com 

station 9ZN. The transmitter and antenna were located 300 yards north of the 
Edgewater Beach Hotel, immediately on the shore of Lake Michigan. 

Powerfully built, to get a signal to MacMillan in the North, the station set 
a number of distance records. On December 19, 1923, while engaged in a 
broadcast to MacMillan frozen in the Arctic ice, WJAZ was heard by YMG in 
the Samoan Islands, more than 7,300 miles from Chicago. Unfortunately, the 
powerful station also began interfering with broadcast reception throughout the 
Chicago area. 

The Edgewater Beach Hotel received many complaints and requested WJAZ 
to decrease its power; WJAZ, in order to get maximum range for the MacMillan 
expedition broadcasts (as well as maximum advertising potential), desired to 
keep power high. However, in April 1924, McDonald decided to close the 
station and it was sold, first briefly to the Chicago Tribune, and then to the 
Edgewater Beach Hotel, who operated it as WEBH. 
A 1924 Zenith press release explaining the demise of WJAZ stated, "... 

Because of the uncontrollable interference caused by this station throughout the 
entire North Shore of Chicago, the company decided to erect a new station far 
enough away from the city and its environs so as to be no longer an interference 
to the three millions of people who make up the second largest city in the United 
States." 

In a future article, we'll follow WJAZ, now mobile, as it seeks a new home. 

This article was adapted from Zenith Radio, The Early Years, 1919-1935; Zenith 
Radio, The Glory Years, 1936-1945 is due out this summer. Harold Cones is a Professor 
and Department Chairman at Christopher Newport University in Newport News, 
Virginia. Dr. Cones and his research partner, John H. Bryant, FAIA, Oklahoma State 
University, have been researching and writing on radio topics for 20 years. More 
information is available at www.cnu.edu/bces/ConesHome.html 

The Jingle Book 
The First Book About Radio Jingles 

Written by journalist and jingle producer Ken R., the author 
interviews dozens of the creators of radio ID's including Johnny 
Mann, Anita Kerr, Tom Merriman and many others. 

"The Jingle Book" is a 250-page paperback, with eight pages 
of photos. It includes a one-hour FREE audio CD, featuring the best 
jingles from 1960 through 1974, from companies such as PAMS, 
TM Productions, Pepper Tanner, CRC, Spot Productions and 
many others. The book retails for $49. 

Details and table of contents can he viewed on the website: 

http://www.kenr.com 

Radio Guide February-2003 Page 22 



Radio Shopper: Products & Services Phone: 928-284-3700 
Email: radio@broadcast.net 

AC Power — Surge Protection, UPS 

"Energy Control Systems & Powerware ... A Winning Combination" 
Offering a complete line of Single and Three Phase UPS's 
to the broadcast industry, to solve all 9 Power Problems. 

Power Failure, Power Sag, Power Surge (spike) 

Undermitage (hrmmout), Overvoltage, Electrical Line Noise, 

Frequency Variation, Switching Transients and Harmonic Distortion 

Special prices to Radio Guide readers. 

Energy Control Systems - Fort Worth Texas 

800-383-6956 - www.ecsintl.com 

Power Quality & Protection is no longer an "option," it's a "must! " 

In today's "high tech" Broadcast environment, sensitive solid state 

electronics demand "clean power." Since 1987, we've offered 

a complete line of Power Quality Products to the broadcast industry. 

• Lightning/Surge Protectors for 
Coax, Studio & Transmitters 

• Power Conditioners 

• Voltage Regulators 

• Generators 

• UPS Systems ( 1&3 phase) 

• Inverters/Converters 

• Batteries 

• Ground Rods 

• Grounding Systems 

Energy Control Systems - Fort Worth Texas 
800-383-6956 - www.ecsintl.com 

Automation — Systems, Live-Assist, MOHD 

Windows NT Automation Systems 

• Music on Hard Drive 
• Satellite Automation 
• 90+ Hours of Audio 
• Voice Tracking 
• Music Scheduling 
• PH 400 MHz, 64 MB 
• Digital Editing 

Only $125°° 
per Month 

$3,450" 

Phone: 810-724-2638 

www.voicetracking.com 

Audio Amplifiers — Amps, Preamps, DA's 

FREE 44pg Catalog & 80 Audio/Video Applic. 
PWR SUPP, EQ, 250 PRODUCTS 

PHONO, MIC, 

TRANS, ACN, 

TAPE, VIDEO/ 
BOXES 

PRESS 

LINE, OSC  

• • • 
• • 

:svHs:o 

z 
'••„ 

VIDEO-0_ A• „T. 

rit 

Video & Audio Dist Ample. 
RGB-Sync Dist. Ample. Routing SwItchers 

1-In/8-out Video/Audio 
1-in/16-out Video/Audi 
2-in/24-out Audio Only 
1-In/32-out Video/Audi 

OPAMP LABS INC (323) 934-3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 

www.opamplabs.com 

Contract Engineering 

Our Company Has Become Successful by Selling 
Everything You Need For Your- RADIO STATION 
We plan to stay successful, by offering something we think you'll like: 

Customer Service! 

Erickson Broadcast Service 

Call Toll Free: 1-888-830-8223 

www.broadcastworld.net 

Contract Engineering 

Broadcast Services 

• Antenna Analysis/Repair 
• Tower Painting/Re-Lamping 
• FM/LPFM Turnkey Installations 

• NRSC Measurements 
• Station Inspections 
• Tower Inspections 

"We Do It Right — The First Time" 

DIVERSIFIED COMMUNICATIONS SYSTEMS 

9139 Route 18, Cranesville, PA 16410 
814-756-3053 Email: rpogson@aol.com 

FM Allocation Study — $ 149.00 

Complete FCC FM Application — $ 1,200.00 

Full Color Coverage Maps (any contour) — $69.00 
Multi-Signal, AM & FM Duoploy Maps — $349.00 

Established in 1970 

Scientific Broadcast Systems 

1680 Highway 62 NE, Corydon, IN 47112 
Phone: 812-738-3482 

M. Celenza Communications Consultant 

AM-FM-TV-LPTV-LPFM 

Applications - Amendments - Frequency Searches 

Upgrades - Field Work - Contour Maps 

41 Kathleen Crescent Phone: 631-928-0077 
Coram, NY 11727 Fax: 631-928-1905 

Broadcast Engineering 
Serving the Upper Midwest 

Phone consultations available. 

Dave Seavy 

Phone: 507-990-2578 
Email: seavydj@msn.com 

Databases — RF Studies & Allocations 

10 VieMIL.12.i W.., MIMI 
o rt 

e 
V-Soft Communications Introduces 

FM Prospector with FREE FM Data 

FM Prospector is the ideal low-cost 

frequency search program 

• Free FM Database downloads 

• Upgrade stations & find new channels 

• Create area-to-locate maps 

• LPFM & full service spacings 

• Find translator channels 

Leaders in broadcast engineering software for two decades 

800 743-3684 
www v-soft.com 

Radio History ® www.oldradio.com 
Used Gear @ www.radio-classifieds.com 
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Databases - RF Studies & Allocations 

Save Real Money on FM Databases! 
If you currently use FM frequency search software and you're 
paying for FCC FM databases, rfDetective-FM will save you money! 

rtDetective -Pro lets you download 
FREE FCC data from the Internet. 

Outstanding lease opportunities available! 

Find out how you can save money right now. Get complete Info and a 
free, fully functional, demo program online at http://www.rfsoftware.com  

rfSoftware.com Sales: (352) 336-7223 11 Support: 367-1700 

Equipment Leasing 

EQUIPMENT FINANCING 

• FAST, EASY APPROVALS 

• We Specialize in Broadcasting Equipment 

• No Financials Necessary up to $ 150.000 

• True Lease or Finance Lease Option 

• New or Used Equipment 

F LEN. LEASE,  In 
am COMMERCIAL EQUIPMENT FINAN 

LOANS BY PHONE 
Call .Felf Wetter Toll-Free 

for Complete Information'/800)099-FLEX 
1 

24hr. Fax 072)599-0650 

rtenta4 t 0." RW1 Adel., 

NoTWW. fl ex I ease.com 

Equipment for Sale - Used & Vintage Gear 

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: 

http://www.baycountry.com 

Also looking to buy quality equipment, fax your list today. 

Bay County Broadcast Equipment 
7117 Olivia Rd, Baltimore, MD 21220 

877-722-1031 Fax: 786-513-0812 Email: info@baycountry.com 

WANTED! 
Older audio equipment for immediate purchase! 

Especially compressors & mic preamps. 

Langevin, RCA, Pultec, Universal Audio, Fairchild, Collins, WE, Altec, etc. 

Microphones: Neumann, AKG, RCA, Telefunken, etc. 

U.R.E.I. Compressors: Models 1176, LA-2, LA-3, LA-4 

Mark Linett 
Phone: 818-244-1909 Fax: 818-500-0742 yrplace@earthlink.net 

SURPLUS EQUIPMENT SALES CO. 

Recycled Broadcast & Pro Audio Gear 
Amplifiers DAT Reorders 
Audio Processing Exciters 
('art Machines Microphones & Booms 
CD Players Modulation Monitors 
Consoles & Mixers Patch Panels 4S• 

Bill Stallman — Proprietor 

PO Box 2193, Bala Cynwyd, PA 19004 
Phone: 610-664-4539 Fax: 610-664-2366 

Reel to Reel Decks 
RE Components & Tubes 
Speaker Systems 
Studio Installation Accessories 
Telephone Equipment 
Transmitter Remote Controls 
Turntables & Preamps 

Asset Recyling for the Broadcast Industry 

Equipment for Sale - Used & Vintage Gear 

WE BUY & SELL 
USED BROADCAST EQUIPMENT 

We currently have a large number of ITC Cart Machines in 
stock, including splice finder/erasers, all at very reasonable 
prices. And, yes, we still repair Telfax Phone Remote Units. 

A/Q America 
Phone: 515-432-5780 

E- Mail: cjp2001@excite.com 
Fax your usedequipment list to: 630-604-6493 

Receivers & Monitors - Mod, EAS, Weather ---kf 

LOW COST NWS RECEIVER FOR EAS 
• Very sensitive — up to 70 miles with outside antenna (BNC connector). 
• Built in speaker plus remote audio for EAS systems. 
• Tone alert squelch and output to trip remote alarm. 

• All 7 NWS channels • Only $ 149.00 

• We also make WWV rcvrs and nbfm 

Link transmitters & receivers. 

65 Moul Rd; Hilton NY 14468; 585-392-9430 
See website for details... 

hamfronics.corn 

4 1P.11MCS 

• 

• Ca 1 

RWX WEATHER RECEIVER 

V 0101 

Chris Scott Associates 
Bowling Green, Kentucky 

Visit our comprehensive website 

www.scott-inc.com 

Ph: (270)781-5301 

Fax: (270)781-1232 

AM MAMA Fitet 

AM-FM 

Notch W  ' 
Filters 

Schools - Education & Training — 

Earn Your Degree at Home! 
Cleveland Institute of Electronics 

CIE offers a variety of 

comprehensive yet affordable independent 
study training programs in electronics and 
computer technology! 

Partial list of programs offered: 
• A.A.S. in Electronic Engineering 
• Electronics Communications 

Call (800) 243-6446 for details. 

www.cie-wc.edu 
Visit our Web Site for detailed course descriptions, 

tuition prices or for a FREE Course Catalog. 

eR'iÈ 
Laja, , 

FCC COURSE on CD - $49.95 

Visit www.ciebookstore.com 
19 Self-Study Lessons • Instructor Support 
• Certificate upon completion • Graded Exams 

Service & Repair - Repairs & Calibration 

Broadcast Equipment Repair 

Consoles 

b.- Exciters 

STL'S 

Automation 

at Lightner Electronics, Inc. 

lb- Audio Processors 

Transmitters 

Remote Equipment 

771 Beaver Dam Rd. Cla sbur PA 16625 Tel: 814-239-8323 
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Service & Repair — Repairs & Calibration 

Broadcast Equipment Repair 
• AM Antenna Monitors 
• AM/FM Modulation Monitors 
• Audio Processing 
• Exciters 

• RPU Transmitters/Receivers 
• STL Transmitter/Receivers 
• Test Equipment 
• Transmitter Field Repair 

Rapid Turnaround - Professional Service 

Drk DIVERSIFIED COMMUNICATIONS SYSTEMS 

S 9139 PA Route 18, Cranesville, PA 16410 
Richard C. Pogson (814) 756-3053 Email: rpogson@aol.com 

Confinenfal 

Jan Aerts 
aerts@airmail.net 

Phone: 972-270-0683 

Fax: 972-613-1158 

Transmitter Services 
• Transmitter Repair 
• Socket Repair 
• Board Repair 
• Equipment Rental 

(Call for Availability) 

24 1111CMHO 

Does Your RF Gear Sound Bad? 

Poorly operating or defective RF gear, and un-calibrated mod-monitors, 

are taking away your competitive edge, which is costing you money! 

We will repair your RPU's, STL's and exciters (< 1GHz), and 
repair and calibrate your Modulation Monitors — AM & FM. 

Sound good again ... and be more competitive! 

Francis Technical Services 
Rt 1 Box 42-B, Prichard, WV 25555 

Phone 304-486-9056 Email: derf@EZWV.com 

Studio — Furniture, Controllers, Clocks 

The BUDGET CRUNCHER systems are at SPACEWISEx 
COMPARE QUALITY 8 PRICE! I 

Ginning Lasting Woodshop Furniture 
1 v2- Plywood Laminated Tops! 
VERY nerds», Customized, 
("utility Components Used Throughout! 

CUSTOM 
SYSTEMS 
SHOWN 

Passive Ventilation! 

DELUX STARTS AT $2450! Cable Passage System! 

RADIAL STARTS AT $2750! Euro Removeable Doors! 
Large Scale Modules! 

SPACEWISE CALL US TODAY 800-775-3660 
t WEB spacewise.com E-Mail spacevvise@gwestnet 

MIKE FL GS 

Great looking custom 
mike flags - great prices. 

www.mikeflags.com 
817-468-2586 

Studio Furniture, Controllers, Clocks  e 
The KONTROLLEX A-1 From Jasoni Electronics 
The speaker d( warning light solution. 

Speaker muting and warning lights 
can be actuated by three methods: 
1. Mic audio "send." 2. Normally 
closed switch. 3. Send 5-32 VDC. 

JASONI ELECTRONICS 
3149 E. Desert Inn Rd #94, Las Vegas, NV 89121 
Phone: 702-791-3394 

Kontrollex A-1 
Introductory Price 
$195.00 Pre-Paid 

Telephone — Remotes, Hybrids, Couplers e 
Powerful Everyday Solutions By CircuitWerkes 

The DR-I0 Telephone Dial-Up 
Controller & Audio Interface. 
Great for unattended Remotes. 
Automated recording & more! 

i.tIof,s1s1 sl \k 

The AC-I2 Telephone 
Autocoupler bank for multi-
line IFB. Networks, Etc. 

Get Info Er tech manuals online at www.circuitwerkes.com 

CircuitWerkes - (352) 335-6555 fax (352) 380-0230 

Transmitters 

McPherson Radio Corporation 
Specializing in pre-owned QEI transmitter products. 

QEI — 6 Month Warranty— QEI 

All equipment tuned and tested on your frequency. 
MRC has a repair facility to meet your broadcast needs, 
for repair of QEI exciters and low power transmitters. 

Other broadcast manufacturer products are welcomed too. 

Contact: Bob Brown at 856-232-1625 Email: rjbeme@aol.com 

Transmitters — RF Components & Parts 

Power Tube & Vacuum Capacitor Clearance Sale - Limited Quantities 

4CW20000A1 - 52750 9019ÍYC130 - $2.500 GE GL-35391- $500 4CX35.000D (used) - $2,500 4CW150,000E - $ 10000 

—Jennings Variable Capacitors — — Jennnings Fixed Capacitors — 

CVCJ-1000-3S (7-1000PF 3KV) $500 
CVCD-1000-3N794 ( 10-1000PF 3KV) $650 
CVCD-2000-5S (20-2000PF 5KV) $650 
CVDD-300-7.5N611 ( 10-300PF 7.5KV) $500 
CVDD-500-7.5S (20-500PF 7.5KV) $soo 
CVEC-4000-10N764(100-4000PF 10KV) $1000 
CVEP-1500-20N789 ( 100-1500PF 20KV) $ 1950 
CVHP-650-45S (30-650PF 45KV USED) $ 1000 
MC1-500-15N529(500PF 15KV) $250 
MC-500-15S(500PF 15KV) 
MC-100-15S(1000PF 15KV) 
MLC-1000-30S(1000PF 30KV) 

ACE ELECTRONIC PARTS 
713-688-8114 FAX 713-688-7167 

CVT1-216-0120(216PF 20KV) 
CVT2-44-0135(44PF 35KV) 
CTV2-122-0135(122PF 35KV) 
CTV2-160-0135(160PF 35KV) 
CVT2-41-0150(41PF 50KV used) 
CTV2-160-0150(160PF 50KV) 
CFED-150-20S(150PF 20KV) 
CFHG-16 3-30N782(16 3pF 30kV) 

$450 
$750 
$750 
$750 
$500 
$1000 
$450 
$500 

$250 — Vacuum Switch — 
$250 RF23-D2654(N.0 air operated) $450 
$450 RP233X4515004M00(26.5VDC) $450 

3210 ANTOINE DR., HOUSTON, TEXAS 77092 
WWW.ACE4PARTS.COM CRAIG@ACE4PARTS.COM 

COMMERCIAL RADIO COMPANY 
ORIGINAL PARTS, NEW AND USED FOR 
RCA, GATES & COLLINS TRANSMITTERS 

CAPACITORS: MICA TRANSMITTING - CERAMIC RF 
VARIABLE AIR - FIXED AND VARIABLE VACUUM 

NON-PCB OIL FILLED CAPACITORS AND 
NON-PCB TRANSMITTER REPLACEMENT KITS AVAILABLE 

OVERNIGHT SHIPPING - MANY STOCK ITEMS 

802-226-7582 Fax 802-226-7738 Web: www.radio-guide.com/crc.html 
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Transmitters — Transmission Line y Transmitters — Tubes 

PRESSURE SENSOR INTERFACE 
PHartronics 

Engineering 

0 - 4.5 VDC OUT4e"" 

O - 15 PSI IN 

Model PSI-V3 

Suitable for Radio or Television 
Transmission Facilities 

What's Your Line Pressure Right Now? Compatible With Any Remote Control 

For More Information or How To Purchase: 

http://www.tekway.com/phartronics/index.html Email phartronics@tekway.com 

Save 30 - 70%, and More!!! 

Andrew - Times Microwave - RFS 

We have 1/2" - 1 5/8". Both air and foam dielectric available. 

Why pay retail? You can literally save thousands! 

We do not sell used cable. These are factory new lengths. 

Ph: 757-546-7007 Fax: 757-546-0371 

Or, visit us on the web at: http://www.surolusserver.com  

Transmitters — Tihpr e 
RF POWER TUBES 

st High Voltage Rectifiers 
henna In stock for immediate delivery 

71; 

ICONCO 

We stock a broad line of Power Tubes, RF Power 
Transistors, Capacitors, Tube Sockets, Bird Wattmeters, etc. 

9*-

Orders received by 2 p.m. PST/5 p.m. EST shipped same day. 
On-line C atalog: http://www.rfparts.com UBES 

(760) 744-0700 

• Fax • 
(760) 744-1943 
Se Habla Español 

(800) RF-PARTS 

 ere.» 
iinA\ 

435 SOUTH PACIFIC ST. 
SAN MARCOS, CA 92069 

(800) 737-2787 

• E-mail • 

rfp@rfparts.com 
We Export 

Amperex, Eimac, RCA, Ed-Corn 
Power Tubes & RF Transistors 

3CX400A7/8874, 3CX2500F3, 3CX3000A7, 3-500ZG, 

4CX250B, 4CX250R/7580W, 4-65, 4-125A, 4-400C, 
4CX300A, 4CX350A, 4CX1000A, 4CX1500B, 

4CX5000A, 807, 811, 833C, and more. 

Call Westgate at: 800-213-4563 

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 e 

Transmitters — Services  e 
ENGINEERS, COLLECTORS, DO -IT- YOURSELFERS 

Stop reading this and get on my website. 

www.radiorey.net 

llave you ever seen so much stuff? 

have two pole barns full, and my wife says haul it to the dump. 
I can't do that; some of this stuff is brand new, or nearly new. 

Or, it's pretty good, or its older than the hills. 

Make an Offer! 

DA HOOK 
Safety Grounding Hook 

Solid Brass Hook & Hardware 
Fiberglass Rod Handle 

#10 Copper Cable & Alligator Clip 

DA GAP 
Lightning Dissapation Gap 

Available with Horn or Ball Dissipaters 
Patented (#5,661.262) 
Hot Adjust Mechanism 

To purchase, or for more technical data, telephone, write, or email home page. 

Wilk Science and Technology Inc. 
1112 North Grove Avenue, Oak Park, Illinois 60302 

Telephone & Fax: (708) 524-8588 
http://members.tripod.com/w70mum/edwilk.htm 

AM Ground Systems 
Reliable, On-Time Installation _L 

Quality Workmanship — 
- Ground System Evaluation & Repair 

www.amgroundsystems.com 

1-877-766-2999 

se 
4'764, Rebuilt Power Tubes 

4:De/icy 

1/2 the Cost of New! 

ECONtu 
Tel: 800-532-6626 Web: www.econco.com 

Intl: + 1-530-662-7553 Fax: + 1-530-666-7760 
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You gotta network. You gotta learn. You gotta see. You gotta NAB. 

SEE ONE OF COMEDY'S 

BEST — Live 
NAB Opening Celebration 
with Bill Cosby 
Sunday, April 6, 2003 
The Bellagio Hotel and Casino 

NAB2 t • 

Reenter by February  t save up to $200 
price. Packages start at $395. For 

•et the regular  
ets p-to inab2003 

-the-minute dail and u intometion, visit 

www.nab.org/conventions  

Let's face it, time is money — now more than ever. For the most 

comprehensive electronic media industry experience a\,ailable, you'd be 

wise to invest you( time in an event with global returns. 

NAB2003 is the only truly worldwide event for electronic media, offering 

professional networking opportunities with industry leaders from more 

than 137 different countries. The Radio Management Conference is 

guaranteed to leave you with the wisdom you need to succeed well into the 

future. And there's no bigger or more complete showcase of broadcast 

and multimedia products on the planet. 

Make plans to attend NAB2003, The World's Largest Electronic Media 

Show and the Radio Opening Reception on Sunday, April 6. Because if 

you wanna know, You Gotta Go! 

Join us at the Radio 
Tuesday Luncheon on 
Scott Shannon , April 8 for the induc:ion of 

, Air 
and Program  PersonalityDirector, WPU into 
the NAB Broadcas-ing Hall of Fame. 

NAB 
THE WORLD'S LARGEST 
ELECTRONIC MEDIA SHOW 

Apri: 5-10, 2003 • Las Vegas, NV 

Conferences: April 5-10, 2003 • Exhibits: April 7-10 • www.nab.org/conventions/nab2003 



Automation for Satellite Music/News Talk 

and live-sounding music on hard-drive 

Had a hard-drive crash lately? 

How about 100GB or more 

of RAID Mirrored, 

HOT SWAPPABLE storage, 

in both on-air and production, 

from a company made famous 

for service and support? 

$17,995 - Ready-to-go. ON-AIR & Production 
Equipped with svvitchers/controllers/cards/setup training and support. 

Or lease for $624/month. Own in 36 months, all service/upgrades/./yarranties included for 3 years. 

Why spend valuable time trying to make do it yourself systems work the way they should? 

Let WireReady provide you a ready-to-go-system with everything pre-configured and tested. 
We'll program ALL your schedules/clocks for you, and then teach you how to maintain them. 

Two computer system - production is identical to ON-AIR and can run station in an emergency. 

Both computers outfitted with Broadcast Tools and Circuit Werkes brand controllers & svvitchers 
THREE Lynx ONE pro-audio balanced and AES/EBU cards in each computer - triple play and/or record. 

WireReady32 can receive or send inventory via email or FTP over the Internet. 
WireReady32 can EMAIL you warnings if programs don't exist, dated or the wrong length. 

WireReady32 can take action if cuts are out of date or missing. 

Complete trace logging and confirmation logs of what plays are included. 

Windows 2000 and XP Professional compatible. 

Remote control (via touch tone) or computer based remote access control included. 
We don't just tell you what to do, you can have us access your system, show you, or fix it for you. 

That's what THREE YEARS of 24/7 800 Support and free upgrades from WireReady is all about. 

sales@wireready.com 
call (800) 833-4459 
call (508) 393-0200 
vvvvvv.wireready.corn 

Call NOW 
for your personal 

one-on-one demonstration!!! 

NNireRel 
z 
WireReady NSI 

When You're Ready, We're Ready 

Onsite installation/training available for additional cost. 
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