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NEW RADIO SYSTEMS CT-2002 MODELS

Now The Most Flexible Featured
Clock/Timer System Available Anywhere!

New in Every 2002 Model:

Up-Down Timer Pre-Set Down Times’
SMPTE Time Code Master/Slave Operation
Top-of-Hour Reset RJ-45 Quick Connectors

Infrared Remote Control’ Sleek Black Styling

Models start at just $135.7§ﬂ)

Available in Large 2” Display, Rack or Wall Meunt, Deskfop m
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Tele-Link
by Energy-Onix
The only stereo quality STL link to utilize the
“Free Internet Highway”

Standard system provides bi-directional stereo. Versions available with 4 and 8 channel capacities.

Contact Energy-Onix, Broadcast Connection or your Energy-Onix dealer for price & delivery information.

Energy-Onix Broadcast Equipment Co., Inc. S Broadcast Connection
Toll Free Phone: 888-324-6649 Z— ENERGY-ONIX Phone: 970-482-9254
Fax: 518-758-1476 N DROADCAST EQUINMERT €O, INC Fax: 970-482-6123
E-Mail: info@energy-onix.com - E-Mail: john@broadcastconnection.com
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Page 4-From Juke Boxes
thumbwheels and relays —
to computers — radio auto-
mation has always given
engineers and program-
mers exciting tools and
challenges to work with.

If the Instacart, Gates 55, and the Carousel
bring back fond (or not) memories, then don’t
miss this tesson in broadcast history.

Radio Towers

Page 6 - Richard Haskey provides some
insight on points of tower selection, construc-
tion and installation.

Audio Processing - Part 4

Page 8 - In part 4 of his series, Cornelius
Gould shows us the effects of audio limiters —
the final processing stage.

Living With AM-IBOC

Page 12 - Thomas Ray continues his AM-
IBOC “Primer." This month we learn some
technical details of the WOR installation.

Networking 101

Page 18 - Tren Barnett's series continues
with part 3: Setting up a Windows® domain

name system (DNS).
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Got Together, Still Moving

What a month! Just as we were getting all “geared
up” for the NAB show, this reality TV war breaks out.
A number of folks have told us their companies pulled
back on plans for them to make it to Las Vegas this
year. Combined with the continuing industry consoli-
dation, youdon't have guess hard to know this wasn't
the largest NAB show in history.

Nevertheless, the purpose of the NAB Convention
was served. New products were displayed, current
technology was showcased, relationships between
station engineers and the manufacturers were either
made or renewed.

Although engineers often work alone, we need
each other. The opportunity to share experiences and
learn from each other is one of our greatest strengths.
It is the foundation of the SBE, for example. When
difficult times arise, most engineers — even competi-
tors—willingly roll up their sleeves and help solve the
problem together. This can be a great “family.”

Our goal at Radio Guide is to develop topics and
procedures to help you. So teel welcome to express
your opinion of what we are doing. A letter is good,
s0 is email to editor@radio-guide.com, even a phone
call. We're interested to know what you are thinking.

And last, but not least, i'd like to thank all of you
who did come and make itto my 1 1th Annual Lunch
Gathering. Those of us there had a good time, and
special thanks go out to the co-sponsors of my event:
Prophet Systems, Shively Labs, Orban and Sierra
Automated Systems. The door prizes were fantastic
this year ... you are invited to read all about it on the
NAB page on www.oldradio.com for some pictures
and descriptions of our get-together.

Better yet,make your plans now to be with us next
year! [Ed.]

_/

New Simian i ¥-!

to cut costs.

In a recent radio magazine article, the leaders of several
large broadcast groups were asked what they were doing

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.

Test and try
before you buy.
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Radio Automation

by Paul Black

From Juke Boxes

[The concept of “automation” suggests a com-
pletely different idea today, from what it was years
ago, when radio first began experimenting with self-
operating systems. With imperatives going beyond
just “filling hours,” automation has taken on new
tasks. Ed.]

[PLEASANT HILL, California - April 2003] The rise
of microprocessor-controlled equipment has led to the
availability of more and more “automatic” devices. We
have all gotten used to computer controlled equipment
taking care of the more mundane functions of life.
Some of this may conjure up visions of the evil
computer “HAL 9000” from Arthur C. Clarke’s “2001:
A Space Odyssey. ”Nonetheless, these kinds of systems
are becoming more numerous every day.

In broadcasting, computers are now the heart
behind the program automation system. Due to the
ease with which software can be written to control the
flow of program events and the rapid advances in hard-
disk storage of the actual audio, some amazing things
can be accomplished with these systems.

But it was not always that way.

Filling Up the Hours

When the so-called “Golden Era” of broadcasting
came to an end in the early-to-mid 1950’s, most
entertainment programs (dramas, comedies, soap op-
eras, and variety shows) migrated to television. At that
point there were basically two choices; disk jockeys
playing records or men reading the news,

While major markets did have popular radio per-
sonalities, the phenomenon of “radio stars” was still in
the future. Many stations played what we today would
classify as “elevator music.” (In those days, it was
called “good music” — to distinguish it from Pop, or the
new Rock-and-Roll, then sweeping the country.)

Since everything could be put onto tape and played
back on the air in the correct order, management
quickly realized playing 101 Strings records or
Mantovani’s orchestral works one after another, and
inserting commercials and voice announcements, could
easily be accomplished by merely finding a way to start
and stop open-reel tape machines. Other formats, such
as Classical were quickly adapted to tape replay. All
these factors created a demand for some kind of
AUTOMATION, as it ultimately came to be called.

However, there was one little problem.

Studio Location

Itwas always cheaper to have co-located studio and
transmitter, to keep staffing costs down. Yet, even as
disk jockeys replaced studios filled with artists, man-
agement saw a “staffing issue.” The increasing use of
vertical antennas and directional arrays usually re-
quired a transmitter site at a considerable distance
outside of town. FCC rules required an operator to be
on duty at the transmitter site, with First Class
RadioTelephone licenses. And most people with this
license were trained technicians, not willing to work
for low wages.

Some managers were under the impression these
operators were being “paid to just sit there.” Of course
many of them worked hard performing important
maintenance, but that was how managers saw it (an
issue persisting down until today). Although it might
hurt “visibility” in the community, some studios found
their way out to the transmitter site, so “combo”
operators could handle both announcing and engineer-
ing tasks.

Other stations, wishing to keep their studios closer
to the downtown areas, turned to technology for
problem solving products.

... to Computers

Unmanned Sites

One of the first, if not the first person to begin this
work was Paul Schafer. Schafer Electronics pursued
development of automation systems and remote con-
trols. As a direct result of Schafer’s work, the FCC
amended the Rules in 1957 to allow remote control of
radio transmitters, and the Commission permitted many
stations to use operators with a “Third Class” license
with a “Broadcast Endorsement.” It was now possible
to have one person run the whole setup from the studio.
Management was happy, and the license was pretty
easy to get, so “Third-Endorsed” people typically ac-
cepted really low wages.

Operationally, it was considered better in “good
music” formats to have a machine do the actual
playback, instead of a human being. Programmers
reasoned they would have better control of both the
content and the “flow” of the format this way. Plus,
while the automation kept the format running on the
air, the operator was freed up to do other things, such
as production work. This meant a separate production
person need not to be hired to “dub spots.”

Lastly, there were no on-air personalities to gather
a listenership following, and thereby demand more
money for their services. It seemed as if management
had achieved something close to Nirvana: inexpensive
workers doing multiple jobs, and all those spots just
running and running and running! What a world!

It remained that way for many stations in many
markets, right on up through the early 1980’s. New
formats such as Rock Oldies began using automation
very heavily in the 1970’s. Several major syndication
companies provided tapes for this format.

Thumbwheels and Relays

The systems themselves were amazingly simple by
today’s standards. Without microprocessors (because
they had yet to be invented), only a simple mechanical
memory controlled the tape decks. The “memory”
could be little thumbwheel switches turned to different
numbers, small plastic “chips” about two inches square
with holes in them, or even a tape cartridge with audio
pulses recorded on it. As the machine ran, it accessed
its next event by “reading” the next thumbwheel,
square, or pulses off the cart — whatever was used.

Around 1955, Schafer equipped KGEE in Bakers-
field, California with his first practical radio station
automation system. | am
not sure if this was what
later became the famous
Schafer 800 Series Auto-
mation, but if so, it prob-
ably used rows of
thumbwheels as a
memory source. Each
thumbwheel had numbers
on it (usually from 0 to
15), and each source had
a number assigned to it.

One would “pro-
grammed” the system by
turning the thumbwheels
to the numbers of the
sources corresponding to
the order of events de-
sired. If you wanted tape decks 2, 3, and 4 to play,
followed by cart 9, a Time Announcement from Cart
12, and then tape deck 1, you would dial up 2-3-4-9-
12-1 on the row of thumbwheels, and let ‘er rip!
Formats were usually structured to “start over” after
thirty minutes, so you would set the machine to “reset”
itself to the beginning at the half-hour and hour, and
repeat the process again. And again. And again.

Notice the row of
thumbwheels at the top.
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Of course the machine had to know when an event
was over. At first this seemed quite a challenge: Silent
Sense would leave too much dead air. Soon a simple
method was devised to tell the machine to “step” to the
next event: A 25 Hz tone was recorded onto the tape,
and detected by a simple circuit. A relay then “stepped”
the machine to the next on-air event. (Many automa-
tion controllers had a button “STEP NOW,” which
commanded the machine to go to the next event,
regardless of what was on the air, or whether a step tone
had been detected. The Schafer 800 labeled the button
“PANIC” — nomenclature leaving little doubt as to what
conditions needed to take place to require pushing it.

When tape cartridges came along, manufacturers
devised ways to change carts automatically. Playback
systems such as the “Gates 55,” the “Carousel,” or
IGM’s “Instacart,” utilized the cue track of the cart as
the obvious place to put a step tone. Usualiy a 150 Hz
tone was used, as 25 Hz was too tough for some cart
reproducers to handle.

To keep “upcuts” from happening, all systems
worked on the principal that step tones would be one
second in length. The next source
to air would start at the beginning
of the tone, and the source that did
the stepping would stop at the end

of the tone. All elements, on cart
or tape, had to have a one-second
deadroll at their beginning. Prop-
erly done, this could make for a pretty tight-sounding
station. Some were so good they rivaled live operators
in their sound.

More Automafion

Schafer was not the only automation system. |
worked with several (and saw more), in my days as a
working radio engineer. The ones | remember most
vividly were the Sono-Mag system; the Gates SP-12 and
its evil companion subsystem, the RA-5 Random Ac-
cess Carousel Controller; the Harris System 90; Paul
Schafer’s 800 and 903 Series; and an IGM system.

IGM was a “hybrid” company. Its compliete name
was International Good Music, signifying the taped
music service the company sold. IGM built and sold
automation systems, but the software (music) was
worth more than the hardware. IGM knew once a
station had invested a lot of money in the machine, they
were very likely to continue to purchase tapes. Several
formats were available, mostly centered around differ-
ent “tempos,” which were supposed to attract different
demos. IGM supplied a lot of programming for years.

Today’s “automation” system is quite different from
those old ones we had years ago. Most of these systems
are rooted (and often still used) in what we once called
“jock-assist” configurations. The computer system plays
allthe elements, and the live announcer jumps in when
necessary. Of course, with the newest systems and
remote control units, it is now possible to program a
station for days without a live body, even locking the
doors on the empty studio. Management’s dream has
indeed arrived!

Compared to that, the old stuff seems incredibly
crude. But at the time, it was state-of-the-art. The next
time you watch one of the new systems quietly running
a format in some modern studio setting, think back to
flashing lights, noisy Scully open-reel decks clunking
on and off, and little white lights indicating which
machine is playing, or will be playing next. And be
thankful of the progress that we have made.

Paul Black is a many talented consultant based in Pleasant
Hill, CA. You can email him at paul@mediatechcon.com



The Power of Two Companies:

Py
Pristine Systems & CartWorks E"i' I® ,
' FM Antennas £ §

« Automatic live website content

o Live-assist, satellite or full automation
« Complete remote control

e In-context voice tracks

e Supports all traffic & music software

» 24/7 product support

» Digital automation since 1988

—_—

Call for Details -
Pristine Systems ( HD Radio-ready)

www. pristinesys.com 800-795-RADIO

Electronics Research,Inc. | 812.925.6000 | www.ERlinc.com

Digitally Different
@mega FM - $5880

OUR GOAL WAS TO DEVELOP A DIGITAL PROCESSING
SYSTEM FOR FM THAT WOULD RIVAL ANYTHING ON
THE MARKET. WE MET THAT GOAL...AND THEN SOME.

Omega_FM is a 100%-digital, software-based design. It doesn't use DSP chips or other
application-specific parts that can become obsolete overnight. Upgrades don't plug intc
‘expansion slots,' they're simply uploaded.

Omega_FM is straightforward and uncomplicated. You can get it on the air without a PC, yet al

processing parameters are accessible under menu-driven computer control. Hardware simplicity

keeps the signal path short and your audio clean. It boots-up in only 3 seconds, and its low
latency lets you monitor directly off-air.

‘ - .
EW! g Omega_FM is loud, clean and versatile. An
N fware f ' independent, full-bandwidih digital output makes
- \"202" eatures it DAB-simulcast-ready, too. But we don't

expect or want you <o zake our word for
any of this. So even if you are delighted
with your present processing, contact a
preferred equipment supplier for a no-
obligation demo at your station.

TSR C%cw CJj
1305 Fair Ave. - Santa Cruz, CA 95060 [ .
TEL: (831) 456-0552 - FAX: (831) 458-0554 ... Processing doesn’t get any better than this.

t www.inovon.com - e-mail: info @inovon.com
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Radio Towers

by Richard Haskey, CPBE

[MESA, Arizona - April 2003] There you are, happy
as Chief Engineer of five radio stations. Then the GM
declares a cost saving endeavor: The two AM stations
will share a new site — and you have been declared the
supervisor for the new project. Likely, nothing was said
about an increase in your pay for this additional “hat.”
Maybe, that is part of the cost savings.

At any rate, you have been in the business for 13
years and have done it all — almost. You are good at
what you do, but new transmitter site construction has
never been one of your disciplines. The part that
worries you most is those towers! One of your AMs is
non-directional, but the other is a two-tower direc-
tional.

Let not your heart be troubled — it is not so bad! All
of the major tower manufacturers will be pleased to
work with you on the project hoping, of course, that
you will select their steel package. However, it does
pay for you to have some idea as to what you need.

In selecting towers, one of the first things you will
need is an accurate plot plan so you know exactly how
much land you have to work with, including its shape.
Guyed towers are the least expensive if you have the
room. And you will need to know the “line of towers”
for the two-tower directional, as it would be preferable
to use the existing pattern rather than making changes.

While you will probably need a soils analysis done
in order to get a building permit, you also should have
some idea of the general land conditions where the
towers will stand (solid rock, typical earth that is easily
workable, land that flood easily or often, etc.), airport
proximity, recorded wind conditions and whatever
other information that will help you in dealing with
suppliers.

Tower Choices

Today, there are three types of guyed towers avail-
able: Bolt-up, welded pipe/tube and solid-rod.

Several manufacturers make a bolt-up tower, with
ROHN probably the principal supplier. These towers
can be engineered for use up to 400 feet with reason-
able wind loading.

As their name implies, they use bolts to connect
everything, like a giant “Erector Set.” The biggest
advantage is shipping, since the cubage is so much less
than for welded sections. As you might imagine, the
largest market for these towers is for export use. They
are seldom used domestically due to the additional
labor for on-site assembly.

An ancillary advantage is that the bolt holes are
slightly smaller than the bolts which are driven through
them, providing an extremely straight and true struc-
ture. Little or no welding is done on this type of tower
so the slight “pulling” due to the welding heat is
eliminated. .

Many manufacturers of guyed towers still produce
towers with pipe or tubular legs. While these towers are
useful in very dry areas, they tend to corrode and rust
form the inside out and are certainly to be avoided
along the coasts and in the humid mid-west. Even
though the manufacturers tout galvanizing inside and
out, the inside galvanizing leaves a lot to be desired.

Years ago, | was readying to paint such a tower
along the California Coast. | was scraping rust and what
have you, when | came across a particularly stubborn
spot and was, as they say, getting with the program. All
of a sudden, my scraping brush hung up and, upon
further inspection, | determined it had caught on a hole
all the way through the tower leg. Subsequently, the
tower was dropped and, when it finally hit the ground,
many spots were found where there was no longer steel
— only paint!

Galvanizing has become better and more durable
but | would never use a pipe or tube leg tower —
galvanized or not — except maybe here in Arizona or in
Nevada. Really, it is foolish to install towers and other
hardware without galvanization. Be certain your manu-
facturer of choice galvanizes to ASTM Specification A-

Everything You Wanted
to Know About Towers,
But Were Afraid to Ask

123 (about 2 ounces of zinc per square foot) or better.
Proper galvanizing actually deposits a small amount of
zinc to the clean, prepared steel. Unlike the various
cold galvanizing compounds sold in various hardware
and industrial supply stores, properly applied galvaniz-
ing doesn’t “wear off” or “go bad” for a period of many
years. | am not aware of any manufacturer supplying
non-galvanized hardware today.

With both bolt-up and pipe/tubing leg towers less
than optimum, what is the best choice? A little more
expensive, but a whole lot more durable, are_the so-
called solid rod towers. Pioneered by Pi-Rod (and one
or two others) many years ago, these towers use solid
steel rod for the legs and for the horizontal and diagonal
bracing.

Welded, and built in precision jigs, the solid rod
towers will last for many, many years. Here in the
West, Magnum Tower in Sacramento is one of the more
popular brands. In the mid-west, Utility Tower in
Oklahoma City manufactures a full line, while in the
East, Pi-Rod, ERI (yes, the FM antenna guys!) and
Central Tower (now a part of Dielectric Communica-
tions) are front runners. (There are dozens of guyed
tower manufacturers and the above list is not meant to
be exhaustive or to cull “bad” firms.)

What happens when there is not enough room for
a guyed tower? This requires a self-supporting tower, in
one form or another. As the name implies, the tower
supports itself without using guy wires, brackets or any
other paraphernalia. The lack of guy wires, etc. sounds
really neat, so why not build all towers this way?
Expense is the main reason.

A typical 240-foot guyed tower would cost, maybe,
$30,000. A self-supporting version could cost as much
as $100,000, plus lots of extra concrete, ground assem-
bly time, etc. Of course, when the chips are down (and
the plot is small) there may be no other way.

Most all the major manufacturers produce self-
supporting towers but few (ROHN may be the excep-
tion) have “off-the-shelf” versions. Once you get be-
yond 100 feet they become “custom” towers.

Whether your towers will be self-supporting or
guyed, an AM radiator will usually be insulated. Your
tower manufacturer will usually provide a tapered base
section drilled/punched to accommodate your base
insulator of choice. These days, the Austin base insu-
lator is probably most popular.

When selecting a base insulator, there are two
specifications that are most important. First, the insula-
tor must be able to withstand the weight of the tower.
But realize the weight of the steel (dead weight) is only
a fraction of the force the insulator must accommodate.
The downward force of the tensioned guy wires must be
added. A small increase due to wind forces also should
be added. Most base insulators manufactured today
have charts which take most of the work out of this
process.

The voltage breakdown is the other important
factor; usually this is only important when high power
(usually equating to high voltage) is applied to your
tower. As radio amateurs often discover, a trio of good
glass beer bottles will perform nicely as a base insula-
tor, easily support a small tower and handle a couple
of kilowatts. It is probably best not to suggest this to
your manager. In his cost-cutting frenzy he may suggest
you do it!
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Anchoring the Sticks

Guy wire anchorage is an important factor to
consider. A guy wire failure, of course, means it is all
over. Usually, when a guyed tower tips, it comes down
like an accordion and all you have left is a pile of
crumbled steel. Rarely, is any bit of it salvageable.

There are two workmanlike ways to anchor a set of
tower guy wires. The first, and most common, is a
“dead-man” type anchorage, which consists of a steel-
reinforced concrete block with some form of steel
weldment to which the tower guy wires are attached.
The “dead man” concrete block is usually buried
beneath six or more feet of earth, with the steel
weldment (rod or channel, commonly) exiting the earth
about one foot.

The weight of the concrete plus the weight of the
earth provides a secure anchorage for the guy wires.
The main disadvantage in this style of anchorage is
potential damage to the weldment, usually of a chemi-
cal nature. Itis not uncommon for the rod or weldment
to disintegrate and the anchorage to fail.

The second, and in this writer’s opinion, the better
method to provide a secure anchorage is to drill a pier,
add steel reinforcement and concrete and place a
galvanized “anchor head” bolted to the top of the pier.
This obviates any type of chemical reaction between
the earth and the anchor.

The above situations assume that the earth where
the tower base and anchors are to be located is of such
a nature that common construction techniques and
easily located machinery can do the job. There are
situations where this does not occur. What then?

Some form of rock anchor must be set in place and
holes drilled into rock and proper rock anchors in-
stalled and tested for pull-out. The techniques for
accomplishing this are beyond the scope of this article,
but let it be said, it is a costly and time-consuming
measure. This writer installed 35 such anchors

Several years ago, after having been told that a site
was “typical rolling farmland,” some of the excavations
required blasting. Fortunately, 1 still have ten fingers.

If you have read this far, it should be obvious that
both you and the GM should look very carefully at your
proposed site. The savings in cost may be eaten up by
some costly construction techniques or expensive ma-
terial expenditures. On the other hand, the new site
may truly save money and be beneficial.

Richard Haskey has been around the world install-
ing and maintaining broadcast facilities for over 40
years. When in his cage at the IGH, you can contact
him at rhaskey @extremezone.com
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The NEW SUPERELAY controls “On The Air” warning lights
and gives you six relays for utility switching.

* New compact design mounts in one-third rack space Communications
* Plug-in Euro-style connectors for quick and easy installation
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Audio Processing
From the Ground Up

by Cornelius Gould

Part 4 — The Limiter: A Final Processing Stage

[As we look at the parts of an audio processor,
this time Cornelius “limits” his consideration to the
peaks of the audio signal. Ed.]

[CLEVELAND, Ohio - April 2003] Last time out,
t introduced a concept, but did not explain what it
was. That concept is the "limiter.”

A limiter is the final processing stage, and its job
is to put an absolute ceiling on the output level of
your program audio. There are two types of limiting.
They are “dynamic limiters,” and “final (hard) limit-
ers.” First, we will look at the final limiter.

The final limiter can be thought of as an audio
“brick wall,” which sets an absolute “hard” ceiling
no audio can exceed — no matter how hard you drive
it. The final limiter’s purpose is to ensure program
audio will never exceed the FCC mandated modula-
tion limit. It is very similar to a stereo system turned
up so loud that it begins to distort; the distortion
occurs because the system is only designed to
dissipate a set amount of power into the speakers.

When the point of maximum output is reached,
it will “flat top” or “hard limit” to that point, and
distortion results. If you look at our diagram of a sine
wave, you will see the flat topping phenomenon.
This concept is used in peak modulation control in
broadcasting audio of any kind.

A typical audio sine wave.

A typical audio sine wave limited by a
“clipping Limiter” (the brick wall effect).

In the US, this limit for AM is -99% on negative
peaks and +125% on positive peaks. For U.S. FM
Stations, the limitof 100% modulation is represented
by a +/- 75 kHz carrier deviation. Final limiters are
also referred to as “clippers” as they it will “clip” any
portion of an audio waveform exceeding the
“overmodulation” point — sort of like a pair of audio
scissors. In all analog processors, this “scissors
funtion” ultimately boils down to a cople of diodes.

Intentional Clipping

In the diagrams above, you can see the audio
signal comes in on the left and goes through a
resistor. Next are two diodes (D1 and D2). Diodes
can be used for lots of things in audio processors
including “final limiters.”

Here is how it works: A positive voltage bias is set
ondiode 1 (+1.5V, forexample), and a negative one
ondiode 2 (- 1.5V). Aslong as the input voltage is less
than 1.5 volts, no change happens, and the audio
flows through the circuit as normal. As soon as the
audio exceeds 1.5 volts, the diodes kick in, and limit
the voltage swing to a maximum of 1.5 volts

Audio AvAVA Audio
Input ¢ Output
D1 D2
Diode Clipper T I
(+) Bias (-) Bias
Voltage In  Voltage In

Since it is a “brick wall limiter,” the transition is
pretty abrupt, and the signal “flat tops” as seen on the
output side of our little diagram. For AM stations,
raising the bias voltage value of diode 1, and keeping
diode 2 at -1.5 volts causes positive modulation to
increase.

The interesting thing about hard limiting is —
under the right, controlled conditions — it is possible
to drive it in such a way as to cause a listener to
perceive itas being louder thanitreally is. If you have
been following this series of articles, | am sure the
light bulb in your head just went off!

Yes, a station can be made louder by "“leaning” on
the final limiter harder, but there is a price to pay: The
louder you get, the more obvious it is that you are
distorting your signal. This distortion begins to mani-
fest itself as a “ripping” or “tearing” sound on piano
notes, and is especially noticeable on female vocals.
Another side effect is sibilant vocal energy can “fuzz
out” when final limiters are working overtime. | like
to refer to this sound as “Fuzzy Esses.” Early process-
ing systems employing simple limiters composed of
just two diodes really suffered from these symptomes.
Butsome clever solutions were justaround the corner.

High levels of clipping creates more loudness,
but also causes more distortion.

Obviously, the two diode final limiter has a very
small range of useful operation as far as loudness
goes, and some clever solutions were needed to
make it more useful for broadcast. An early solution
was to use a “dynamic limiter” ahead of the final
limiter. (A dynamic limiter is electrically the same as
the compressors we have discussed, but operates at
a much higher compression ratio.)

Squeezing More Level Out

Compression ratio is expressed as |input level
increase}:[output level increase]. So a compressor
with a compression ratio of 15:1 is a compressor set

Radio Guide!:'April-:2003 Page 8

up insuch away that forevery 15 dB increase in input
level, there is a 1dB increase in the output level. A
limiter with «:1 compression ratio is one whose
output could never increase beyond 1dB no matter
how hard you drive it,

A compressor like this would be used as a
dynamic limiter ahead of the two diode clipper. This
high ratio dynamic limiter has the benefit of making
the diode clipper operate more efficiently as it then
only has to deal overshoots which “sneak by” the
dynamic limiter.

Of course, due to the constraints of the laws of
physics, the limiter’s attack time cannot be 0, so
some loud signals will pass through. These peaks are
usually quite brief, but can be large. You can think
of the dynamic limiter as the “soft sponge” in front of
the brick wall, providing a gentle transition between
anormal waveform and a clipped one. This configu-
ration reduces distortion since you are not hitting the
diode "brick wall” nearly as often as before.

The first dynamic limiters were wideband with
very fast attack and release times. Nowadays, they
are multi-band, and have very sophisticated timing
networks. Furthermore, with the advent of Digital
Signal Processing (DSP), these dynamic limiters have
the ability to totally do away with ‘clipping all
together. (We'll discuss DSP inan upcomingarticle.)

The Pre-Emphasis Hassle

Even with dual limiting, over-modulation peaks
can occur on the higher frequencies as a function of
pre-emphasis. What is pre-emphasis?

Pre-emphasis involves boosting the high fre-
quency content of the program audio by a specified
amount. (Receivers use a complementary de-em-
phasis system to reduce those high frequencies by the
opposite amount before passing the recovered audio
to the listener’s speaker system.) FM radio stations in
the U.S. employ a 75 uS pre-emphasis curve to the
program audio before the program signal goes into
the transmitter.

STORTION  MEASUREMENTS Pio——— + 1+ i
f % MODULATION [l T s ___i
s e 3 rad resass |

IN  PERCENT
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80 1000
FREQUENCY IN  CYCLES

The 75 uS De-emphisis Curve

Pre-emphasis and de-emphasis form an effective
noise reduction system for FM radio transmissions.
This is because when your radio passes the (pre-
emphasized) audio through the high frequency re-
ducing system, italso reduces any "hiss” in the signal
by a dramatic amount. Pretty clever!

While the dynamic limiter in front of the clipper
decreased the perceived distortion, stations wanting
to get louder had to balance a trade-off of two
problems. Because of the pre-emphasis, the dy-
namic limiter “sponge” for the high frequencies is
inefficient, and there is a tendency to “dull” the high
end excessively. The choice was a loud, but dull
mushy high end or a brighter high end, but with
"fuzz” or “splatter” on high frequency content —
those "fuzzy-esses.” The solution to this problem
sparked a revolution in audio processing.

(Continued on page 10)
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Audio Processing

Continued from page 8.

Problem Solver

The biggest advance in the science of final
limiting came in 1980 with the introduction of the
Bob Orban’s “Distortion Cancelling Clipper” in his
Optimod 8100 audio processor. The idea behind it
is essentially this: When a clipper is active, it creates
audible distortion. No matter where in the range of
audio frequencies clipping may occur, we humans
will mostly perceive this distortion as unnatural
audio content in the upper midrange audio region.

Orban came up with a pretty sophisticated scheme
to ‘isolate’ this midrange distortion product, and add
it back into the audio, out of phase, so that you
cancel it out. The system was capable of unbeliev-
able amounts of clipping power without all the nasty
"fuzzy-esses” distortion all to common in processors
before. Orban’s XT2 chassis took this idea further for
even more high frequency clipping power.

The end result was a high end sound very much
like the program source — provided you did not go
overboard. Of course, as with any other advanced
processing application, it can be abused easily.

Output of a multiband dynamic limiter (with pre-emphasis)
before being applied to a final clipper. Notice all the little
“peaks” This will cause over-modulation if not treated by the
final limiter.

Audio after the multi-band processor is fed into a final limiter to
remove the little peaks, and boost average levels.

Another function of the final limiter is usually to
perform the necessary low pass filtering for the
intended transmission medium. In FM, the lowpass
filters are generally set around 15 kHz, and for AM
NRSC, this lowpass is set between 7 and 9.5 kHz
(depending on what the AM broadcaster is trying to
accomplish). There were many tricks learned with
the (seemingly) simple lowpass filter that can make
or break an audio processor.

But, that will have to wait for next time.

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@radiocleveland.com
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FCC Spotlight

The Alternative FCC

Inspection Program
by Ken Benner, NCE

{Many of you are familiar with the Alternative FCC Inspec-
tion Program, sponsored by most of the State Broadcasters’
associations. Perhaps you did not know how the program came
about, or all the benefits that accrue to participating stations. Ken
Benner, an Alternate Inspector, helps us inspect the program. £d.]

[TUCSON, Arizona - April 2003] The Alternate In-
spection Program (AIP) is the product of legendary Minne-
sota broadcaster, Jim Wychor. While serving as Executive
Director of the Minnesota Broadcaster’s Assoc.in 1994,
Wychor realized the difficulty facing stations in their
attempts to keep compliant with the ever changing and
constant interpretive variations of the FCC rules and regs.

Wychor invited managers, engineers, FCC represen-
tatives, and anyone else interested, to develop a program
to simplify and, more importantly, standardize interpreta-
tion of the rules. The FCC checklists, past and present,
were compared and reviewed with a focus to develop an
educational tool simplifying their understanding.

Other broadcaster associations became involved in
the planning, and in early 1995 the program was finally
underway, offering stations an opportunity to be inspected
and be “certified in good faith as basically compliant.” It
was felt essential to provide stations a non-threatening
program with an opportunity to learn what is needed to be
corrected and become certified. Only certified stations are
reported to the FCC.

A prime benefit of the program is an agreement from
the FCC to recognize such certifications and eliminate
those stations from their random assignment of stations to
be inspected. Another significant provision of the agree-
ment between the broadcast associations and the FCC is

that stations inspected and found non-compliant are not
reported to the FCC.

Over the past eight years, the program has developed
a large source of information from managers, engineers
and consultants who are willing to share their experi-
ences, war stories, unique problem solutions and — most
importantly — their phone numbers to help other stations.

Such an information exchange is a boon to many
stations. While inspectors can identify problems or can
suggest simple corrective procedures from past experi-
ence, they are prohibited from performing corrective
maintenance themselves, due to liability issues. How-
ever, being able to provide a phone number of someone
who has resolved a similar problem turns a potential
problem into a much more pleasant situation.

In recentyears, | have had the enjoyable job of visiting
stations all over the country. Some of the locations were
easy to get to. Others ... well, let us just say there have
been some amazing experiences. If you think getting to
your transmitter site can be a challenge, how about a
station up at the Arctic Circle? No, a car will not make it!

Ken Benner, on his inspection route,
eight miles above the Artic Circle at Ft. Yukon, AK.

A typical inspection begins with a complete review of
the current applicable checklist, followed by a training
session during which any and all questions get answered.
if 1 am unable to answer a question, ! will call someone
who can. In some cases to get a formal legal opinion, | may
contactthe legal counsel for the broadcasters’ association.
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As a firm believer in the old adage, “If it ain’t in black
‘'n white — it ain’t so,” | will write an explanation over my
signature, explaining my concerns and what | believe may
be a good faith solution to the problem. This may include
my recollection of what we used to do back in the “good
ol' days,” or the name and phone number of someone with
more expertise to address the problem.

As an example of the low-key way the program tries
to handle issues, | recall one station which clearly was
operating out of tolerance with its license. “Butour lawyer
said we could operate this way,” explained the engineer.
With a speakerphone in the presence of the manager and
chiefengineer, | called the lawyer who reported “Yes, they
are legal per a verbal agreement | have with the FCC.”
Thus, t was able to certify the station as compliant. Be
assured my letter to the station manager confirming that
phone conversation is posted with the station license.

As you can imagine, there are a million stories in the
AIP. Some of them, | can talk about! Going around to the
various inspection sites leads us to some fascinating war
stories to share: operating transmitters sitting in a pool of
water; field intensity meters with corroded batteries;
rusted and frozen directional antenna relays; trees grow-
ing up through rotting antenna tuning shacks; misplaced
tower locations; stations operating with an expired li-
cense; a station “off” with an unmodulated carrier on the
air; another station similarly "off,” but actually on, its
open mike feeding the transmitter with oscillating audio
resulting in horrendous over-modulation distortion.

Finally, there was the bold-'n-brave Minnesota idiot
who climbed a tower and thought a novel way to get back
down would be to slide down a guy-wire bare-handed.
They found his body the next morning — how pitiful — but
there was one less idiot! | have more stories ...

From Bristol Bay, out on the Alaskan peninsula, from
the East Coast to Southern Arizona, Jim Wychor’s brain-
child continues to grow. The program assists thousands of
broadcasters in their regulatory compliance with profes-
sional good-faith efforts on the part of ail concerned.

Ken Benner, a retired broadcast engineer, resides in Tucson,
Arizona. He continues to perform Alternative FCC Inspection
Certifications for hundreds of stations under several state broad-

caster association sponsored programs. He can be reached at
520-579-6413.
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25 kW 1978 Collins 83102
30kW 1996 QEI Quantum
(7)) 35kW 1985 BE FM3.5A
E ‘.': 10 kW 1980 Harris FM 10K
E 20 kW 1978 Collins €31G2
L. 20 kW 1982  Harris FM20K
X  25kWw 1986 Harris FM25K
25 kW 1980 CSI T-25-FA Amplifier Only
50 kW 1982 Harris Combiner
(w/auto exciter-transmitter switcher)
(7)] 1kW 1980 Harris MW1A
S 4S5 5kw 1984 Harris MW5A
< E 510 kW 1982 Continental 316F
50 kW 1995 Nautel ND50
>< 50 kW 1986 Nautel AMPFET 50

Misc Equipment

Optimod 81G0A (cards 3-5 only)

Potomac Dicital Phase Monitor AM1901
Potomac Phase Monitor AM19, 2 & 3-Tower
Dielectric 4-Port Motorized Switch Potomac TU-16 Remote Control

Harris AMS-G1 AM Stereo Electro-Impulse 80kW Air-Cooled
Kintronics DL50 50kW Dummy Load Dummy Load, Model # JPTU-75K

PO Box 26744, Elkms Pdrk, PA 19027
800-441-8454 215-938-7304 Fax: 215-938-7361

BE FX-30 Exciter
Belar AMM3 Mod Monitor
Burke ARC-16 Remote Control
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Living With AM-IBOC
by Thomas R. Ray, Ill, CSRE
A Primer on the AM-IBOC System

[NEW YORK CITY - April 2003] WOR turned on
IBOC on October 11, 2002, the day after the FCC
gave the go-ahead for IBOC operation. How did we
arrive at this moment of becoming the first AM
station in New York City to put an AM IBOC signal
into the Number 1 market in the country? The tale is
as follows.

The good people at iBiquity were looking for a
good test station for AM IBOC. And WOR fit the bill.
We have a monster signal. We have a complex
antenna system with a common point that is less than
perfect. We have an organization that had the guts to
put IBOC on WOR and promote that fact publicly.
And you have two engineers in the organization with
a desire to play, and the oomph to tell it like it is. It
has been a good pairing.

Our primary criteria with putting IBOC on WOR
was that the 1IBOC signal would not cause problems
with our signal. Kerry Richards, our Chief Engineer,
had a few concerns regarding reducing the audio
bandwidth of the analog “legacy” channel. Those
were dispelled immediately when we tuned the
Orban Optimod 9200 processor for a 5 kHz roll off,
and we could not hear the difference on our car
radios. When IBOC was turned on, we could not
hear the IBOC sidebands on our radios, either.

Sure, there are a few people who have noticed
our IBOC operation on the air. You can notice the
reduced audio bandwidth if you are listening to
WOR with a wide bandwidth radio. You can also
hear the IBOC sidebands on a wide bandwidth radio.
Theseradios are few and far between. The core of our
listening audience has told us that they have heard no
changes, and some have said that we sound better
since going digital. Kerry and | figure that what they
mean is that we sound louder.

Remember, the majority of AM radios do not
“hear” above 4-5 kHz. If you modulate the transmit-
terto 100%, theband from 5 kHz to 10 kHz is wasted
modulation, audio that cannot be heard on an
average radio. Limiting the bandwidth to 5 kHz, but
still modulating the transmitter to 100%, should
make the demodulated audio on a typical narrow
band radio appear louder, since you are no longer
transmitting “wasted modulation.”

The IBOC Exciter

Our IBOC exciter is an iBiquity test exciter, a
prototype, and itchose us, not the other way around.
I will say that we are about to break ground on a
completely new transmitter facility for WOR, and |
have a Harris Dexstar IBOC exciter on order, along
with 2-3DX50 transmitters. | will describe in general
terms how the exciter connects to the transmitter, but
the pictures you see will be of the test exciter.
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WOR’s iBiquity Exciter and Auxiliary Unit

The connections from the Dexstar are what you
would expect to see on an exciter: BNC for the RF,
and XLR for the audio. The test exciter connects over
to the transmitter with shielded Cat-5 cable, and has
an interface box that connects to the transmitter with

BNC and terminal block.

The rear of the exciter takes in the AES audio signals from the
analog and digital channel processors on XLR connectors. The
two Cat-5 cables you see near the lower left are the RF and
audio going to the transmitter.

The iBiquity interface box lives on top of the DX-50 transmitter.
It converts the RF signal from the Cal-5 cable to a BNC
connection, and converts the audio signal to a Phoenix type
terminal block. As an added feature, it controls a relay in the
transmitter which will switch the transmitter to its internal
oscillator should the IBOC exciter fail.

We have had very good luck with our Harris DX-
50. The only time it has been off the air for the past
5 years was in February of this year, when a blocked
drain on the roof of the transmitter building, coupled
with high winds thatblew water into the exhaust vent
for the dummy load, caused water to drip into the
transmitter and take out the voltage references on the
DC regulator card. The DX is a good performing box,
so we ordered 2 of the latest model for our new site.
And since | trust Harris, and bought two of their
transmitters, it seemed logical to order their IBOC
exciter, as well.

And now to explode a myth. You do not need to
have a completely digital path to your transmitter site
from the studio! We kept our STLs intact, two of
which are digital but with analog output, and used an
analog-to-digital converter. The IBOC exciter re-
quires an AES data stream for input, so an A/D was
a must.

The audio path is a tad complex, but you need to
remember that, once the audio comes out of the STL,
you are feeding two paths: one for the analog
channel, one for the digital channel.

The AES signal comes out of the A/D converter
and goes into an auxiliary section of the exciter. This
unit acts as a control unit for the exciter, as well as
a distribution amplifier for the AES signal. The AES
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WOR Transmitter Site
Audo Block Diagram

This is the block diagram of the audio paths at the WOR
transmitter facility. Note the two separate AES audio paths for
the analog and digital channe! processors.

signal comes out of the AES DA and goes to your
analog processor and your digital processor. For the
analog channel, we use an Optimod 9200 with the
AES VO option. For the digital channel, we chose the
Optimod 6200 DAB processor.

You may be able to get away with an FM
processor with the pre-emphasis defeated, though
you will want to give serious consideration to pur-
chasing a DAB processor. The DAB processors are
designed to work with the various DAB algorithms,
and will simply sound better. From the processors,
the AES signals go into the exciter.

Once in the exciter, the analog audio will be
delayed by approximately 8.5 seconds. This is to
match the 8.5 second delay on the digital channel,
which is caused by error correction and the encoding
time. On an HD equipped radio, the radio will blend
back to the analog channel if the digital starts to rall
apart, so it is fairly important that the digital and
analog audio be time aligned.

Two signals are presented to your AM transmit-
ter. The RF, or Phase, signal is a phase modulated
signal with tertiary IBOC carriers from 0-5kHz, and
rides under the analog channel audio. The audio, or
magnitude, signal contains the 5kHz bandwidth
limited audio from your analog processor, as well as
the IBOC carriers from 5kHz to 15kHz.

The RF signal is input to the transmitter on its
external RF input jack. The audio signal goes into the
standard audio input on the transmitter. You will
want to consider adding a relay to force the transmit-
ter to operate on its internal oscillator should your
IBOC exciter fail.

We installed this relay in the DX-50 to switch it from external to
internal excitation if the IBOC exciter fails. You will notice the
BNC connection on the card below the relay.

This is the external excitation input on the transmitter. Harris
has available for the DX series a replacement oscillator board
that incorporates the external/internal switching relay.

Next time, we will discuss what to expect from
your transmitter when IBOC is turned on, as well as
the performance your transmitter needs to exhibit to
make IBOC work.

Tom Ray is the Corporate Director of Engineering
for Buckley Broadcasting/WOR, New York City. You
can reach him at tomray@wor7 10.com
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'FlipJack FJ-500

CELL 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.

PHONE

FOR MORE INFORMATION
1-800-645-1061

www.conex-electro.com

FEATURES:

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
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The Series 200 Audio Solution

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
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Introducing . . . ..
ne fanfare  Model FT-1AP

FM MONITOR & TRANSLATOR RECEIVER

“Designed to deal effectively with rcdiation interference!

S.LP -$1,395.

Check it out;
¥ Heavily shielded, SMT Architecture
v High Selectivity (25dB-1st Adj. / 80dB - 2nd Adj.
v High Sensitivity (31pv= 50dB quieting in Stereo)
v’ Low Noise Floor (-80dB down - typical)
v Reference Quality audio for accurate “off-air”
v’ Software upgradable, including "Carrier Sense”

“The FT-1AP is the FM monitor you’ve been looking for!”

AGILE TUNING COMPOSITE OUT AUDIO OUTPUT
w/ 8 Presets Adjustable 1-4.5Vp-p Bal. +6dB-6000 /0a8)

US & Conada
1-B00-268-8637

| Need more info? FAX, or write:

fanfare m

P.O. Box 455, Buffalo NY 14225

“proinfo@fanfare.com”
716-683-5451 - FAX 716-683-5421 o visit our website at
Div. of Fanfare Electronics, Ltd. hup://'www fanfare.com
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Maintenance

Log
What's a NOTAM?

by Jeff Johnson

[Dealing with the FAA when tower lights fail is
normally not too difficult. On the other hand, does
your staff currently know what to do and who to call
when there is trouble with the tower lights? Ed.]

[CINCINNATI, Ohio - April 2003] “Hey, 1 think our
tower lights are out, what should | do?” says your over-
nightjock when he calls you at3:00a.m. “Well, read the
sign on the wall next to the remote control,” you reply.
“Oh... OK, what'sa NOTAM?” he asks. Good question;
how many of your staff know how to properly “sponsor”
a NOTAM (NOTice to AirMen)?

“Well, first of all, how do you know there is a
problem?” you ask. He replies, “Well, the remote
control says there is a tower light warning and the light
at the top of the tower is not flashing.” “OK,” you say,
“I'll take care of it, and will run you through the
procedure next time | see you. Thanks for bringing it to
my attention!”

Next, call the FAA FSS (Flight Service Station) serving
your area. 800-992-7433 will automatically connect
you to the appropriate FSS. When the attendantanswers,
ask for the “"NOTAM desk.”

“Hello, NOTAM desk,” you hear. “Yes, | have a
broadcast tower light outage to report,” you reply.
“What is the Antenna Structure Registration (ASR) num-
ber?” they will ask. (Have this and other tower data at
hand when calling; itis also wise to post it at the station’s
control point with the licenses.) “The ASR number is
####### (your number),” you respond.

“What is the HAGL (Height Above Ground Level)
and the HAMSL (Height Above Mean Sea Level) in feet?”
you are asked. You respond with these numbers, and
perhaps also with the latitude and longitude. Lat. and
Long. are registered with the ASR and may not be
requested.

The “sponsor” (you — the person making the report)
will be asked for your name, title, and phone number.
Youwill receive a NOTAM reference number. Write this
down accurately! Before hanging up, ask the attendant
“What are your initials?” You will be informed of them
in phonetic form, for example “Charlie Victor” for “CV.”
It is imperative to enter in your station log all of the
information exchanged. Be certain to include the NOTAM
reference number, the exact date and time of the outage
and the NOTAM origination call, the number called, the
attendant’s initials, your name, and the specific outage
reported such as “Obstruction beacon outage on tower
ASR ##u##u#s.”

The FSS will issue a NOTAM good for 15 days. You
should repair the outage within this time limit, if pos-
sible, and cancel the NOTAM immediately upon comple-
tion of the repairs. On the days involved, place a detailed
notation of the NOTAM origination and cancellation in
the station log. 47 CFR, Part 17.49 specifies logging
requirements, including the logging of marker light
outages in the station log only.

You must renew the NOTAM if more than 15 days
are required. Do not wait until the last minute. Failure to
do either will result in an “auto cancellation.” Broadcast
towers are under joint regulation of the FAA and the FCC.
The FAA will fax the appropriate FCC field office with the
ASR of the tower in question. You do not want this to
happen! Specifics of this process and the 15-day limit are
at http://www2.faa.gov/atpubs/NTM/not0502.html.

Report only whatis required. CFR TITLE 47 (Code of
Federal Regulations, telecommunications), Part 17 (Con-
struction, Marking, and Lighting of Antenna Structures),
Subpart 48a (Notification of extinguishment or improper
functioning of lights) requires “immediate report ... of
extinguishment or improper functioning of any top
steady burning, orany flashing obstruction light, regard-
less of its position on the antenna structure.”

This even includes only one of two lamps in a
beacon, even if the other is good. Subpart 48b states,
“An extinguishment or improper functioning of a steady
burning side intermediate light or lights shall be cor-
rected as soon as possible (my italics), but notification

. is NOT required.” Report even one beacon or top
lamp out, but do not report side markers.

Lest you think this is a “whatever-whenever” thing,
look at http://www.fcc.gov/eb/broadcast/asmi.html for
forfeitures (fines) for tower light carelessness. The FCC is
enforcing tower light and EAS regulations strongly. Site
magazine reports in their May 1, 2001, issue that of all
FCC enforcement write-ups, 20% are related to antenna
structure violations, half of which are for tower light
infractions.

Do not forget — tenants on towers are responsible as
second parties if the owner fails to comply with tower
regulations. Lighting outages on towers not owned or
operated by an observer should be reported by that
observer to the FCC not the FAA. The address is to be
found at http://www1 .faa.gov/arp/aso/airportopics/
Airportopics0211.htm and is: FCC, Enforcement Bu-
reau, Technical & Public Safety Division, 445 12th
Street, SW, Washington, DC 20554.

Now for the fun part! We get to fix the problem!
Many in radio have never seen the transmitter, let alone
seen the view from the top of the tower or a beacon ‘up
close and personal.’ We are going to the top!

Bulb Replacement

Before the climb, be certain the problem is not an
open circuit breaker or a controller failure at ground
level.If your remote control indicates a lamp failure, but
you seem to see everything flashing, you may be de-
ceived by the lenses of the beacon fixture. They are
commonly of the Fresnel variety meant to beamthe light
horizontally like a lighthouse, so you will not see both
bulbs of an incandescent fixture differentiated clearly
when viewed from near the base of the tower.

Go out a half-mile or so and look at the beacon with
binoculars. You will then be able to judge if one of the
two lamps is out. If the beacons are of the strobe or LED
types, detailed knowledge of the particular units in-
volved will be necessary. If the beacons are good old
incandescents, the project is nothing more than a light
bulb change — hundreds of feet in the sky!

Beacon lamps are 620 or 700 watt, 120 volt with a
special bayonet base (push and twist). Marker lamps are
116 wattor 125 watt, 120 volt, medium screw base. The
marker lamps are the same as used in incandescent
highway stoplights. They are specially made for the
purpose. Acquire the proper lamps from a reliable
supplier. Be certain of correct voltages and wattages
before climbing.

Jeff Johnson, ready to ascend.

Getting the lamps to the top without breakage can be
achallenge. I've heard of one climber who uses a certain
female undergarment to stow them on his personage. |
place them in a doubled trash bag, in their cardboard
sleeves, and hang the bag on a rear hook of my climbing
harness. Safety issues will not be discussed here, other
than to mention tower climbing should not be done by
anyone except those trained, properly equipped, in-
sured, and granted permission to climb. Acrophobia re-
enforces these cautions nicely.
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Additionally, turn off your transmitter. If you are
climbing alone, disconnect the remote control so no one
can fire up the transmitter, not knowing you are on the
tower!

Be certain to take two each of any tool or supply item
you may need to make electrical repairs or minor tower
repairs. | have a set in each of two belt pouches. Should
I drop a tool, there is a second. Be certain no one stands
near the base of a tower while you are climbing or
working.

Of greatest interest are the beacon fixtures; they are
commonly 30" tall, 16" in diameter, and are hinged in
themiddle. Fromthe perspective of the climber, they are
a pretty sight. They are rather like captured prey after a
lengthy and difficult stalking!

The beacon fixture hinges opens in the middle, with
a lamp bulb in each half. The top lamp hangs base up.
The halves are held shut by a single wing nut that is
loosened and slid out of a notch. Itis captive so it will not
fall to the ground. When you have the fixture open,
inspect the rubber seal between the halves.

You can imagine the wind and rain encountered, so
water tightness is imperative. You may find one or both
bulbs broken by being splashed while hot, and the over-
under mounting may cause the bottom bulb to be
shattered by the breakage of the upper one. Be careful at
this point not to cut your fingers! Think of the climb
down!

Press and turn the lamp counter-clockwise to release
it from its socket. In-
spect the socket for
burned contacts and
connections. Check
for frayed wires.
Again, the outage may
not be due to bulb
burn-out. Place the old
lamp in your lamp
bag. Do not throw it
down. | may be the
one who steps on it
later: {f the lamp had
shattered, watch out
for live filament
mounts.

When climbing
alone, I place a black
bag over the photo-
cell to activate the
lighting system. You do not need to short the circuit, as
you wantto be assured of proper operation while you are
still on the tower.

After cleaning out any broken glass and correcting
wiring problems, press and twistthe new lamps in place.
Your reward is 1200 watts of glory winking at you! If it
isa cold day, you can warm your hands before the climb
down! Carefully close the two halves of the beacon
fixture, snug it tight, and enjoy the view for a while!

| always go to the top first and work down. And be
sure to replace all of the lamps while you are up there.
Marker lamps are much smaller, about 8" tall and 5" in
diameter. They are commonly held closed with a captive
spring clip, and the lens is captive on a short cable. Look
carefully before letting go of it. The bulb screws in just
like a table lamp bulb. They often come loose from their
base shells, so unscrew carefully.

While you are climbing, inspect each guy for tight
connection, absence of fraying, and tight preforms (the
“Chinese finger trap” like attachments on the ends of the
guy cables).

Look for loose bolts and corrosion. Be certain trans-
mission lines are affixed properly. You did bring UV
resistant tie-wraps, did you not? Loose electrical conduit
can cause problems, as the sections not bonded tightly
to the tower can be a cause RF arcing and spurious
radiation. Note the condition of the tower’s paint and
estimate how soon you might need a paint job. In this
way, a relamping doubles as a tower inspection.

When you have finished, report and log the NOTEM
cancellation immediately. Turn your transmitter back
on, reconnect your remote control, unbag the photocell.
Oh ... remember to wake up your jock!

Jeff Johnson is Network Engineer at WVXU and the X-

Star Radio Network in Cincinnati. You can contact Jeff at
jjohnson@goodnews.net

An open beacon fixture.
Note the bulbs are lit.
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Technical Support Forum

How to Get the Best Results
From Technical Support

Part 2 - by Paul Black

[PLEASANT HILL, California - April 2003] In Part One
of this article we laid out some general points to consider
when you have to call for Technical Support (or TS, as we
have been abbreviating it). So, now let us continue the
discussion from where we left off. Here are three more
important things to remember when you call for Tech
Support:

4. PATIENCE

Patience is not only a virtue; sometimes it is a
necessity. It is true that some companies have periods of
time when their TS people are not available, such as
during the local lunch hour, or at night and on weekends.
Since broadcasting is a business of immediacy, this can be
frustrating.

What is the best way to get a callback when the place
is closed and you have to leave a “general voice mail?”
Again, be calm, state your problem, and explain you
would like to be called as soon as possible when the
company opens. Those companies without 24-hour cus-
tomer service do check the general voice-mails first thing
in the morning and send them off to the correct people.

Personally, | do not agree with having TS service
unavailable during off-hours or days. It is silly for a
company to have an ironclad rule where all employees
will eat lunch between Noon and One p.m. local time. It
is equally silly if there is no “employee-rotation” rule for
nights and weekends. As to those companies like that ...
well, here is where you need to make your voice heard.
Let them know you do not like it!

This leads me to a point which might sound unneces-
sary to say, but is applicable to staying on the air during
emergencies.

5. BACK UP CRITICAL EQUIPMENT,

Pretty obvious, is it not? But we all know some owners
just will not do it. They will not spend the money for
backup gear, or to pay you to install it correctly — or both.

One of the best ways to view your plant is to use the
concept of “revenue stream” equipment. What gear is in
the “revenue stream?” It is anything necessary to keep you
on the air and playing commercials; that is where the
money is (unless you are a non-com, of course!).

Apply the “revenue stream” rule to your plant. Any-
thing in the “revenue stream” should be backed up.
Management should realize if they are not willing to do
this, they must expect there will be times when they will
be off the air due to lightning, floods, fire, plagues of
locusts, etc. These things happen. They are beyond
anyone’s control. Urge your management to make the
investment in backup systems. Finally, last but not least:

6. REMEMBER JUST WHO THE OTHER PERSON IS

You probably are talking to Private Sad Sack, not
General George Patton. The TS people for most compa-
nies usually do not have much authority. If you are mad
as the Devil at some piece of gear, or if you cannot
understand why they will not send you a new one of
whatever it is that is broken, do not “vent” on the TS
person. Itis very likely they are required to get permission
from someone higher up to do anything.

if there is some design flaw you think should be
corrected, do tell the TS person about it. At some compa-
nies, many product managers and designers pay little
attention to suggestions from the TS people. (Sad, but
true.) But the TS person will be glad to pass your
comments, written or verbal, on to theirsuperiors.

Executives, like designers, do not always believe their
TS people, but they will listen to customers very carefully.
Why? Because there is where the money is! Any company
not listening to its customers is not going to be around very
long. Good management knows this.

A brief word about e-mail: Most international techni-
cal help now is accomplished this way as the time zone
difference usually demands it. Of course, this may create
a slight language barrier, but that can usually be over-
come. The real challenge is making sure all the symptoms
are understood clearly.

Many times it is necessary for the TS person to e-mail
back to the customer to gather all the needed information.
If there is no hurry (not an emergency failure, for example)
then this is a great way to get help. But if you are in deep
stuff, and need help now, a phone call still is the best way.
Check manufacturers’ web sites for their e-mail assistance
address. Most will have one.

Very likely, the technical support person to whom you
are speaking was a working engineer at a radio or TV
station sometime in the past. it is very possible they have
been on top of a mountain at a transmitter building at
Midnight with a sick something-or-other that has the
station in trouble. | do not know if past experience as a
working broadcast engineer makes a TS person any more -
qualified to help you with your problem than someone
who has not been one. However, | cantell you it probably
will make them have a lot more sympathy for you than
someone who has not. If you want to benefit from such
sympathy, and get the best help you can, remember the
points we have discussed in this article. Working together,
you and Technical Support will cure the problem and get
your station out of trouble and back on line.

Paul Black is a long time broadcast engineer and
technical support person. He operates Media Technical
Consulting in Pleasant Hill, CA, and can be contacted at
paul@mediatechcon.com

The Plan

by George Nicholas

[CEDAR RAPIDS, lowa - April 2003] The manager
just stopped by your office with some exciting news:
“We're moving the stations. Finally getting the space we
need! | look forward to hearing your plan at the next
department head meeting.” Then he turns and leaves.
You sit behind your desk, stunned. When you think
about it, he is right — we do need more room. But you
never thought it would happen, and now all eyes are
goingtobe on you. You start to break out in a cold sweat.
All kinds of thoughts race through your mind. Am |
dreaming? Is this a nightmare?

The good news is there is an answer., It is called a
project plan; when successfully developed, you will
have accomplished something most people cannot do:
predict the future.

There is an old adage, “Failing to plan is planning to
fail.” Talk about predicting the future!

Planning occurs all around us every day. A safe pilot
files aflight plan to communicate his travel itinerary. The
mailman has a pre-planned route to distribute mail
quickly. And the quarterback’s planning session is called
a huddle.

In our scenario above, | believe the manager actually
didthe engineer several favors in his short meeting. First,
he did not mention any restrictions. To say there will not
be any restrictions is unrealistic. Eventually, there will be
abudget and atime line. Unfortunately, most likely both
will be out of your total control. But they will require
your input.

Second, he gave the engineer the benefit of the doubt
by asking for a plan. Doing so is a sign of trust and

responsibility. Third, he indicated this would be a
shared experience in the next meeting. Remember, there
isno “I” inthe word “plan.” Itis a collaborative effort and
participation by others is mandatory. And last, he did not
make the idea a negative experience. A good manager
will communicate in a positive manner with his staff,
participate in the plan, then step back and watch it
happen.

It has been said, for every one
minute you spend planning,
you save 12 on the execution.

There are several key elements to a good plan.

RESEARCH: Realizing that sometimes a plan must
be developed quickly, research may abitthin. Yet, even
a little research is a lot better than none at all, and the
more resources you can devote to research, the more
successful the plan will be. During the research part of
the project, the goal(s) of the plan should be made in
clear and concise terms. A ‘total budget amount and
target date are both key elements to a successful plan.

PRE-PLAN: This is where all of the research, ideas
and requirements are presented. This is a meeting where
open minds and cooler heads prevail! Hint: If possible,
try to work with total amounts first, then narrow the
project scope. For example, in a studio project, you may
want a specific type of console that is more expensive
than typical. So, first determine the total cost for the
studio, and then try to work “backwards” toward the
specific console.

Be prepared to justify your choices at the expense of
another portion of the project. And be prepared to lose
all or part of it, depending on the budget. Since the pre-
plan should include all aspects of the project, a good
overall picture of the entire project scope will allow you
to pick and choose your “battles” carefully. There is a
secondary benefit to going into a project a little on the
“high” side — you have a little wiggle room to cut
something later, if necessary.

Avoid what | call “the 2X trap.” This occurs when
specifying something costing roughly double what you
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need; for example, specifying a production room worth
$50,000 when $25,000 will perform the same function.
The “2X” function is indelible in a GM’s mind.

The pre-plan should also include a rough timeline,
in project phases. It is not a bad idea to target some areas
to cut if the project goes over-budget. And a contingency
budget is a must. On the engineering side of things, you
might not have each wire numbered in your wiring plan
(another hint!) but you will certainly have a block
diagram and estimation of wire type and amount.

The PLAN: This is actually the summary of the pre-
plan. All managers should sign off on the Plan. This is a
great time to communicate the Plan with your staff. If it
is a remodeling job, identify some of the vendors
involved. Post a copy of the Plan in the lobby or in the
break room, along with drawings, colors, fabrics, etc. In
the Engineering plan, account for each wire in the
building. Hint: Use an Excel® spreadsheet that includes
wire number, description, location/destination, termi-
nation type and check boxes.

EXECUTION: The place isa mad house, vendors are
running back and forth, there is lots of dust, and in
general this is the worst part of the project. But you have
predicted all of this, so it comes as no surprise. This part
of the project is typically where problems develop with
the budget and time line. Many facets are out of your
control, but with a contingency plan in place we
minimize the risk. Communication during this time is
critical.

REVIEW: This is also the quality control part of the
project. As we near the end of the project, communica-
tion should be more in terms of “clean up” issues.

By the way, the Plan is not just for projects. In our
next segment, we will discuss time management plans.

George Nicholas has been in the broadcasting
business since 1975, most recently as a Regional
Engineering Manager with Clear Channel. He now
operates George Nicholas Communications, special-
izing in technical and communication consulting
throughout the US. You can contact him via
Editor@radio-guide.com
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Networking 101

by Tren P. Barnett

Part 3: Domain Name System (DNS)

[TUCSON, Arizona - April 2003] If you have
been following our series of articles, we just com-
pleted setting up a server with Microsoft Windows
2000, and promoting it to be the domain controller
in a new domain named radioguide.com. As noted
in the previous article, to complete the process of
setting up our server we need to install a Domain
Name System (DNS). We also will need to set up
what is called Dynamic Host Configuration Protocol
(DHCP) so our workstations will be able to function
completely on our server, without having to manu-
ally enter addresses for each one.

What Does DNS Do?

To start out, let us briefly cover what the purpose
of a DNS server is in a TCP/IP network. Every
network card in a computer has a unique identity
something like 0095828b3f5. This is how the card
itself is identified. This identifier or Media Access
Control (MAC) address is guaranteed to be unique
and never to be repeated. When the workstation
starts the networking services, this unique address
announces itself and requests a DHCP server to
respond.

The address we are using or may have received
from the DHCP server is in the format of
000.000.000.000. These sets of zeros represent 1 of
4 sets of 8 bit numbers, which when combined create
a TCP/IP network address such as 192.168.0.25 (we
will use this address for our example). This network
address uniquely identifies our workstation in our
domain.

in an attempt to make life easier, we must
complicate the situation; we will now give our
computer a name: It will be named
cpul.radioguide.com. The name may seem overly
complicated, but if we are referring to this computer
on our local domain, we only need to remember the
workstation’s name cpul, the rest of the name (or
domain) will be appended by default.

Forward Lookups

DNS is a service running on our server which
looks up the name cpul.radioguide.com and con-
verts it to 192.168.0.25. The DNS service keeps
these computer names stored in a database and
converts these names to an address in the local
domain.

What if the workstation is used by Barry our
editor? We want Barry to be able to share information
on his computer with the rest of the editing team. But
how can we simplify this? How do we remember he
is cpul.radioguide.com? DNS allows us to create an
alias for cpul.radioguide.com and name it Barry.
Thatway our user cansimply type \\Barry\Files and
get to a shared location on the workstation
cpul.radioguide.com called Files.

When we type \\Barry\Files, we are making a
request of the DNS server to resolve this into
\\cpul.radioguide.com\files, which is resolved into
\\192.168.0.25\files.

Typing \\192.168.0.25\Files would get us to
the same location, but \\Barry\Files is easier to
remember in theory. What we just described is
called a forward lookup.

Reverse Lookups

When setting up zones in DNS, such as our
foreword lookup zone which we just described, we

can also set up a reverse lookup zone. Reverse
lookup zones are not required to function, but are
useful. A reverse lookup zone allows us to do the
opposite of what we just described; we can take an
address and convert it to a DNS name. This is more
useful on the administrative side then the user’s side.

Imagine you are getting strange network requests
that are tying up your network. Someone’s worksta-
tion is going mad, and we must find out whose. It is
most likely any logs we read will reflect the network
address, butnotthe name. In a network using DHCP,
the computer causing the problem leases an address,
but is subject to change, so how can we identify the
workstation?

If we have access to the DHCP database, we
could look it up. With reverse lookups defined in our
DNS database though, we can simply go to a
command window and type nslookup 192.168.0.25
and press the enter key. Our answer is there: it is
cpu.radioguide.com. Well, let us set up our DNS
now.

Adding DNS

To install DNS, there are several ways to do so,
we will go to the Start button,
and select Settings then Control
Panel. Next select choose Add/
Remove Programs.

By default Change or Re-
move Programs is selected. We
want to select Add/Remove
Windows Components. This will
open the Windows Component
Wizard, scroll down through the
list until we get to Networking
Services, then select the Details
button. The Network Services
window will open, make sure
Domain Name System (DNS) is
checked. Right below it in the
list is Dynamic Host Control
Protocol, make sure it is checked
too. Continue by selecting OK,
which will return us to the previ-
ous window, continue from there through by select-
ing Next. DNS and DHCP will be installed on the
local server.

% Add Remove

Add/Remove
Windows
Components

> e, 4

Once the services have been installed, we must
configure them. First we will configure DNS, and in
the next article, we will set up DHCP. To set up DNS,
we must go to Start, Programs, Administrative
Tools, DNS. This opens the DNS configuration
manager entitled DNS. To create a foreword lookup
zone, click on the name of the DNS server in the left
windowpane. In our illustration it is named Server1-
DC.
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Select the menu choice to create a new zone, We
want to create an Active Directory Integrated do-
main. DNS plays a large role in Windows 2000
server active directory and its security ... select next.
We will choose a forward lookup zone ... select
next, and name it, in our case, radioguide.com.

Before we can go too far, we need to know the
address of our server. Since it is a DNS server, it is
recommended it be a static network address, and
since we are going to set up DHCP, it must use a
static address. To setup an address, right click on My
Network, select Properties, this will open the Net-
work and Dialup Settings window. Choose the
network adapter, right click on the adapter, and
choose Properties. When the properties window
opens, select the TCP/IP protocol and choose the
Properties button. This will open a dialog window
allowing you select the appropriate address for your
server.

Internet Protocol (TCP 1P) Properties

el

Youcan get IP aesgnad automabcaly § you network supports
:um.mndbﬁmmmh
the aprropriate P settings.

€ Qbtan an IP address autometicaly
~( Uge the following IP address:
P aodress: [m'
Sybret matk: [25.25 25 0
Woﬂw : [(2 1.0 1
€ Obtan DNG server addeess aulomaticay
(% Usg the following DNS server addresses:
Prefored DNS server: - s o0 9
Ahemate ONS server | :

_ Aderced_|
o ] omw |

For now we are going to set and address of
192.168.0.15 for our server, a subnet mask of
255.255.255.0 and the gateway should be the ad-
dress of our router, whichinourcaseis 192.168.0.1.
Since this is a domain controller, and since this is the
only DNS server, we must choose ourselves for the
DNS server. There we will enter our own ad-
dress:192.168.0.15.

For a domain controller to work correctly, DNS
must be configured correctly. In this case it must refer
to itself, but no records for our server exist, or if they
do they are incorrect. The quickest way to add these
records is to let the server do it itself. We can restart
the server, or stop and restart the NetLogon service.

Once we have restarted the server or the service,
it will create the needed records for itself in the DNS
database of the forward lookup zone. It will also add
4 subfolders under the zone that will be used by
activedirectory. Areverse lookup zone is created the
same way, except instead of asking for the domain
name, it will want the first sections of the TCP/IP
address.

Tren Barnett is a System Administrator and Pro-
grammer in Tucson, Arizona. He welcomes your
questions on solving network problems in your
facility. Contact Tren at tpb@aires.org
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Tieline POTS Codecs #1

- Clay Frieawaid, Senior Facilities Engineer,
Entercom/Seattle
“Where other cadecs give problems or won't work,
Tielines connect and give no problems when we're on
the air”

- Dave Kittley, Engineer, KGNZ
“We triaited Vactor, Scoop Reporter and Tieline. 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 car”.
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B Jeffersan-Pilot | W Simmons Media
Broadcasting B Tennessee Titans

B Westwaod One Radio Network

i-Mix 15kHz POTS Audio Codec
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Audio Codecs
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“There is something about getting 15kHz audio out of a
system designed for maximum 3kHz that I find entertaining”
Alan R. Peterson, Radio World Magazine, December 2002
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for a FREE demo today!
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www.tieline.com
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Answers to the EAS

by Clay Freinwald with Barry Mishkind

EAS Q&A

[This month Barry and Clay return to the discussion
of LP stations and the way EAS alerts are routed to the
other area stations. While LP stations are important, we
will see how the different Relay Networks can help get
information distributed across the EAS even better. Ed]

[SEATTLE, Washington - April 2003]

Barry - Clay, in many
areas, consolidation has
brought both the LP-1 and
LP-2 stations under one
roof. This is not particu-
larly good for EAS is it?

Clay - You are cor-
rect. When an area’s LP
facilities are broadcast stations and those stations are
under one roof, the FCC’s intent is compromised. First,
consider why the FCC chose to have LP’s the first place.
Under EBS, each ‘Operational Area’ had a CPCS-1 with
one or more back-up facilities. These Common Pro-
gram Control Stations were the distribution point for all
other electronic media within that operational area.

In contrast, the Commission’s guideline for the
creation of EAS was “operating redundancy.” This
meant each operational area was to have two fully
functional and parallel distribution facilities from which
other area facilities could receive EAS messages. Such
redundancy ought to mean a duplicate of everything.
A good EAS planner would try and avoid a situation
where all the eggs are in one basket.

Barry - Especially when the “basket’s” power fails,
and both LP stations die at the same time!

Clay - Yes. However, there are many other issues to
contend with beyond power failures, including struc-
tural failures, human failures, or evacuation situations.
You might compare EAS redundancy to your station;
you can have a back up transmitter and a back up
generator, for example. But there are still many com-
mon devices, each of which can constitute what is
called a ‘single point of failure,” such as a tower, or the
building roof. If we are to have a robust EAS system,
anything common between the LP-1 and the LP-2
should be avoided.

Barry - But what if no other local facility will take
on the LP1 or LP2 responsibility?

Clay - The major difference between LP stations and
all the other broadcasters in an area is who they
monitor. The LP’s primary responsibility is to act as a
source of EANs (national level EAS messages) for the
local area, so the other electronic media outlets receive
these required messages. In most cases where a station
does not wish to be an LP, it usually turns out the State
(SECC) or Local (LECC) Coordinating Committee has
placed too many responsibilities on that facility. LP’s
should not be relay devices for State or Local govern-
ments, or the National Weather Service (NWS). This is
a role for Relay Networks.

Barry - In an earlier conversation, you mentioned
the use of local and state relay networks, as used in
Washington State, to strengthen the EAS networks. Can
you tell us how this works?

Clay - Let us start with the State Relay Network
(SRN), a term | borrowed from the FCC. A typical
network will have one or more input locations, perhaps
including the state Emergency Operations Center (EOC),
and will use various government owned communica-
tions systems to distribute EAS messages from the EOC
throughout the state.

You mentioned Washington State. We have a 24/7
EOC with a fully functional EAS message generation
capability. Messages generated there are distributed
via a state-owned microwave system to a network of
VHF transmitters located on mountaintops, providing
over 90% coverage of the state. Using this system, the
state can issue a statewide EAS message, or by utilizing
only certain transmitters or FIPS/Area Codes direct the
message to certain areas of the state.

”

The system has a couple of other roles — it functions
as 1) a state-wide distribution system for National Level
EAS Messages (EANs), 2) back up for any local area
should the need occur, and 3) works with our Amber
program to enlarge the reach of the Child Abduction
Emergency (CAE) should the need arise.

Barry - Is the Washington method the only way to
accomplish a SRN?

Clay - Certainly not. Many different approaches can
be used to accomplish the goal. Ours started out many
years ago with a conversation | had with a fellow from
State Emergency Management. | asked him if the State
Patrol had the means to talk to a patrol car anywhere
in the state. The answer was yes, they did; so we built
upon this capability. Today, many state governments
have similar communications assets used by their
various divisions. The job is to convince the state that
having a public warning system is a good idea, and go
from there. Recently, private industry has introduced
solutions to this problem. One system marketed by
ComlLabs has been adopted by several states as their
answer to their need for an SRN.

Barry - Are you saying State Relay Networks are the
responsibility of the states?

Clay - Yes, | believe they are. Back in the old days
of EBS, the FCC felt broadcasters should provide this
function. (This was back prior to FM being able to stand
on its own.) The FCC thought FM stations could be
linked and thereby provide the means of distributing
State Level messages to be broadcast in local areas by
AM stations. Things have really changed since then,
but unfortunately many still utilize * EBS thinking’ and
assume EAS is still the responsibility of broadcasters.

Barry - What about local areas and Local Relay
Networks?

Clay - The Local Relay Network (LRN) is very
similar to the SRN except the size is much smaller. The
role of the LRN is to distribute EAS messages from one
or more local governmental entities within a Local EAS
Area (formally called Operational Area) to the elec-
tronic media. Just as with the SRN, the distribution
facility should be a government owned communica-
tion system that is simply time shared with EAS for the
purpose of distributing EAS messages.

Barry - In some markets, is it not common to use
Remote Pick Up (RPU) channels for this purpose?

Clay - In some cases that is true. However | feel it
is the primary responsibility of local governments to
come up with these facilities.

Barry - What kind of government systems work
best?

Clay - In many cases, local governments already
have communications assets, usually 2-way radio sys-
tems dedicated to emergency services. These are a
natural for use as LRN. In other cases, | go looking for
a public works radio system — you know, the kind used
to dispatch dump-trucks or snowplows. These systems
are a natural for timesharing with EAS. One warning:
Do not even think about asking to use a Public Safety
system (that is, Fire or Police).

Barry - So, if one of these systems (LRN or SRN}) is
put into place, governments then distribute EAS mes-
sage content to the LP Stations who in turn send out the
alerts?

Clay - No Way! I feel very strongly that broadcasters
should never assume the role of initiating EAS mes-
sages, and for a number of good reasons. Show me a
broadcaster who is hired on his or her ability to
generate accurate EAS messages. In fact, we are in the
entertainment business.

There are serious liability issues here. Can you
imagine what kind of exposure is created if some
minimum wage weekender gets something wrong?
And what about the LP station that decides it is going
to go un-attended tomorrow? That station has no
obligation to any EAS committee. The bottom line is
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this: Any EAS plan which obligates broadcast stations
to perform beyond what is stated in Part 11 is on a poor
foundation.

Barry - All right, then. What are you suggesting is
the best solution?

Clay - Just as with the National Weather Service and
NOAA Weather Radio, all government entities should
create the EAS message and distribute it, electronically,
to the electronic media. Broadcasters, whether they are
operating attended or otherwise, should be thought of
as ‘conduits’ to the general public, and nothing more.
Using this method, EAS messages coming from any
branch of government are processed and handled by
the media in the same way. Besides, this makes
automatic unattended operation easier. Come to think
of it, was not EAS created due to the pressure to have
a warning system compatible with unattended opera-
tion? .

Barry - Doesn’t this take EAS control away from
broadcasters?

Clay - Broadcasters should not be in control of EAS
message creation in the first place! Just as you would
notwant the folks at the local emergency services office
creating weather forecasts, you certainly do not want
weekend DJs creating Civil Emergency Messages (CEM).
The creation of EAS messages, whether they be TORs
(tornado warnings), CEMs, or CAEs, should be totally
left up to those trained to do so, having all the facts. In
a properly configured EAS system, electronic systems
automatically distribute these government created EAS
messages to all the media at the same time. Broadcast-
ers are links to the public and should never be reduced
to being a message relay device for the benefit of other
broadcasters.

Barry - Clay, we will continue with this discussion
of LRNs and SRNs next time. However, | think we have
some questions. from our readers, do we not?

Clay - Yes, we sure do. Frank Pingree is awaiting a
CP for an LPFM in Northern New Hampshire. Frank
explains that he can only receive one FM station and no
AM stations, and wonders what to do about monitor-
ing.

Whom you monitor is the responsibility of your
State (SECC) or Local (LECC) Coordinating Committee.
You should contact them. If you do not know who they
are, contact your state broadcasters association. As you
can see from our discussions, system redundancy is the
key. | urge you to get involved with your EAS Commit-
tees. From the sounds of things, you may be the first to
provide EAS messages to your area and as such can
provide a valuable service to your community. Go for
it!

Barry - An engineer in the Chicago area who
operates a consulting business recently noticed a set of
guidelines produced by a school system in his area for
students and parents. In this document, a section
dealing with Tornado Warnings listed a number of
radio stations whose callletters have long since changed.
The “topper” was instructions to tune to Conelrad on
640 or 1240. What should be done when we encounter
something like this?

Clay - Remember, many folks employed in Broad-
casting do not understand EAS and how it works. We
can hardly expect others to grasp it, especially when
many emergency management offices are just as con-
fused as your weekend D). We all have an obligation
to help folks like these. Contact the schools in your area
and make sure they understand EAS and how to inform
and instruct students and parents. As to listing stations
they should listen to: this is a carry over from Conelrad
and EBS where specific stations had specific roles.

The goal of EAS is to have emergency information
on all stations. With this goal, perhaps information
could come from your LECC, who more fully under-
stands which stations in are likely to broadcast informa-
tion for your community. This situation underscores the
more general problem, the need for more and better
EAS education. We all need to keep working on it.

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
EAS to Clay at k7cr@wolfenet.com
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Call For Info

800-627-9443 608-326-8406

www.dhsatellite.com

1 Offering: OVER 600,000 Manufactured

- * High Efficiency * Custom Fabrications
.Fea" HOfns * Fast Direct Delivery  * 5 Year Warranty
LNB's

* Multi-Cable Fax: 608-326-4233
"* Receivers Email: dhsat@mbhtc.net
* Controllers

4 * Antenna Covers
* Custom Fabrications

Buy Factory Direct &
Save!
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FMArtennas Educational FM Antennas Low Power FM Anterrias Medium Power

Attention: AM Station Dwners
& General Managers

Are you Digitally Depressed?
Has DAB Delayed your pians
to “grow” your station?

Do you want to know the
advantages & disadvantages
of DIGITAL?

In other words, is Digital
radio worth the delay?

We also would like to offer

you a Guarantee Plan that

will permit you to immediately
enhance your station’s coverage,
day and night, with the system
that “isn’t afraid of the dark,”
POWER-side™

KAHN COMMUNICATIONS, INC.
338 Westbury Avenue
Carle Place, New York 11514

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

intenna Systems

Cirgutar Polanzation Ciroular Polarization Crrouiar Pokarzatior

MP-1 $250 06 Kw. GP-1 $350 2 Kw. SGP-1 $690 4 Kw.
MF-2 $680 0 BKw 6P-2 $1, 4 Kw. SGP-2 $2.690 8 Kw
MP-2 $980 0.8 Kw. GP-3 $1, 6 Kw. 3 N.
MR 4 $1,280 .8 Kw. P-4 $2.600 6 Kw. SGP-4 $4 Kw
M- 4R $1,820 2 Kw. GP-5 $3.150 6 Kw. SGP-5 $5 W
MF 5 $2,270 3 Kw. GP-6 $3,700 6 Kw. SGp K
MF & $2,740 3 Kw Deicer avaitable in this model

Other power configurations contact OMB America

Yagis (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 AW 72 nd. Avenue Unit 112
MIAML, Florida 33122

Ph.; 305 477-0973 - 305 477-0074
Faw: 305 477-0611

Internet. hitp//www.omb.com
o-mali: ombusa@belisouth.net
Vidwazonterence: 1 305 5940891/92

AMNMERICA

Superion Broadeast Products

Television and Radio

Transmitters — Antennas — Combiners

Featured Transmitters and Exciters

Television Transmitters

100 watt solid state UHF or VHF ................. $12,500.00
1,000 watt UHF ..., $25,000.00
Other Power Levels to 60,000 Watts

FM Transmitters and Exciters

20 watt FM exciter ..............ccoiiiicinie, $950.00
250 watt solid state transmitter ..................... $2,750.00
500 watt solid state transmitter ..................... $4,500.00
1,000 watt solid state transmitter .................. $7,000.00
3,500 watt transmitter ..........cccceeeee e, $12,500.00
10,000 watt transmitter ............ccccc.coeeenniee $18,990.00

Other Power Levels to 30,000 Watts

Broadband FM Antennas
Up to 12 bays and power levels up to 30 kW.

10 Watt STL Transmitter and Receiver ....... $3,500.00

Combiners to combine two or more
transmitters into one antenna.

Contact Jimmie Joynt at: 800-279-3326
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Tips From the Field

Field Intensity Meter Repair

by Mark Persons, W@MH

[BRAINERD, Minnesota - April 2003] If you have a Nems-Clarke 120 or
RCA WX-2 AM Field Intensity Meter, it may have a missing or broken cover
spring. The meter uses two such springs to hold the front cover/antenna over
the face of the meter or upright on top of the meter whenitis in use. These spring
assemblies are very nicely machined items with internal springs, however, they
are no longer available because the meters have not been manufactured for
many years.

The meters are not reliable when one spring is missing. The springs are
needed to provide necessary tension to keep the front cover/antenna in proper
position when someone is trying to make a field intensity measurement. The
cover hasthree electrical contacts which must make before the meter will work.
Two of the contacts are for the antenna and the third one turns on the battery
power when the cover is opened. Those contacts need to be cleaned on
occasion to maintain performance.

In my case, the missing spring created a dilemma needing a solution. After
some thought, a trip to a good local hardware store and $1.25 in change
resulted in the purchase of a 3/8-inch OD expansion spring such as normally
used to close a screen door on a home.

Back at the shop, I bent the last two turns, of the spring, over at a 90 degree
angle. Then | cut the spring to length, and bent over the last two turns at the
other end. After some experimentation and some more bending, | came up with
a spring providing tension when the meter cover is open or closed, and yet does
not have too much tension to keep the cover from moving between the two
extremes.

Tokeep the spring in place over the threaded spacers in the meter and cover,
I hacksawed two 3/8" OD copper tubing lengths to about 1/4 inch length each.
Then, aflatwasher, lock washer, and 6-32 x 3/8 machine screw, were installed
on each spacer. Careful trimming of the copper tubing, on a bench grinder,
resultecl in the tubing providing just the right pressure to keep the spring straight
so it wouldl not rub on the meter cabinet when the cover is opened and closecl.

Original Spring Assembly

Replacement Spring

As with anything, and especially when working with calibrated equipment,
I make "before and after measurements” to make sure any change does not
disrupt the calibration.

Itis a gratifying experience for me to do this kind of repair and look at it with
pride for a job well done at little cost. If both sides of the.meter had one of these
new springs, possibly you would not know it was not made that way at the
factory.

The original leather handles, on these meters, are failing too. You can have
alocal shoemaker fabricate a new handle atlittle cost. Batteries are not a serious
problem either. Any supply house that caters to antique restorers will have, or
can get, the 67.5 volt Model 467 batteries. In the Midwest, | get batteries at a
place called Batteries Plus. Their only business is supplying batteries for
everything from hearing aids to trucks.

Before you do any serious measuring with one of these meters, | recommend
you go to an area free of power lines and compare a field intensity reading with
one taken in the same spot with a recently calibrated Potomac Instruments FIM-
21 or FIM-41. Remember not to run both meters simultaneously as the
calibrating oscillator in one meter can look like a signal to the other meter.

Mark Persons WOMH is Certified by the Society of Broadcast Engineers as a
Professional Broadcast Engineer with over 30 years experience. He has written

numerous articles for many publications over the years. His website is: http:/
WWW.mwpersons.com

BROADCAST TOOLS ° MG
“Rack-Ables”

SILENCE MONITOR I

S$8.11 RA-1 with FP-II Filler Pansi

S 2.1/TERM lII & BNC Ill switcher/routers are improved with new
es. They may be used as a deskto ce, and are equipped with
es for wall mount installation cr may be installed on the new RA-1
1RU mounting shelf.
Rack-Able SS 4.1 Il switcher replaces the p
tereo input channel and front panel control. We ve kep
2s and added a few more.
new Silence Monitor Il improves on the features of the original SS
ontrol, removable screw terminals, Plug & Play installation, bt
her, restore timing delay, aural alarm and relays for most remote functi
rackable!
The new SS 8.1 Il switcher replaces the popular 6x1 with the addition of two more
0 input channels and GP!, while keeping the price the same! The SS 8.1 Il may be
p, wall mounted or installed on the new Rack-Able mounting shelf.
new RA-1 (1-RU rack shelf) provides mounting for three tri-rack or two half-rack
Rack-Able con gured products. The RA-1 is pre-drilled for flush and recessed product
mounting. The RA-1 is furnished with filler panels and mounting hardware.

' % ‘ Look for additional Rack-Able products soon
tools

www.broadcasttools.com

639 Sunset Park Drive Suite 101
Sedro-Woolley, WA 93284 USA
(360) B54-9559 FAX: (360) 854-9479

Words at WAR

Wartime Broadcasting

As this is written, we are listening to and waltching the coverage of a war
as has never been seen before. As the various news organizations vie for the
best pictures ancl most clramatic shots, snme feel the war in Iraq has become
a "reality TV” show.

The way wars have heen covered certainly has changecd over the years.
Clearly, satellite transmission has been a major change. But the methods of
covering wars, and the ways the media have approached them, have roots that
go back decades.

Howard Blue, a High School Social Studies teacher on Long Island, NY for
32 years, combined his interests in world history and the Golden Age of Radio
into a look at broadcasting during the Second World War. Words at War (2002,
Scarecrow Press), grew from an anthology of the propaganda that was aired
during WWII by four countries in Europe. Widening it out to include U.S.
broadcasting of news and radio dramas during the time, allowed for an
additional discussion how radio drama was used as propaganda on both sides
of the Atlantic.

Enthusiasts of vintage radio broadcasts will remember how, long before the
U.S. entered the war, radio drama was warning people about the Nazi threats
to the world. Yet, after the war, as the same writers and actors continued
producing similar politically oriented ‘programming, many ended up as part of
an industry Blacklist.

Among the interviewees in the book are Norman Corwin, Arthur Miller,
Pete Seeger, Art Carney. The picture that is developed includes issues of
censorship, scapegoating and the government’s role in how much of what got
on the air was produced.

For those who do not remember, or who do not know whatradio did during
World War Ii, this is an interesting look back at an industry and people thrown
into the difficulties of doing their job during the crisis of wartime.

Further information on Words at War, can be http://www.howardblue.com/
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Radio Shopper: Products

AC Power — Surge Protection, UPS ——
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' “Energy Control Systems & Powerware . A Winning Combmatlon" x
’ 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)
Undervoltage (brownout),

Overvoltage, Electrical Line Noise,
Frequency Variation, Switching Transients and Harmonic Distortion
Special prices to Radio Guide readers.

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

Power Quality & Protectlon is no longer an “optlon "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 @ UPS Systems (1&3 phase)
Coax, Studio & Transmitters ® Inverters/Converters

@ Power Conditioners ® Batteries

® Voltage Regulators ® Ground Rods

® Generators ® Grounding Systems

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

__.___
l
L

Automation — Systems, Live-Assist, MOHD @

— .

| Wmdows NT Automat|on Systems

e Music on Hard Drive
e Satellite Automation Only $1 25
I e 90+ Hours of Audio Per Month
e Voice Tracking $3’450
e Music Scheduling
e PIl 400 MHz, 64 MB Phone: 810-724-2638
e Digital Editing www.voicetracking.com

. PWR SUPP, EQ,
§:2% PHONO, MIC,
555 TRANS, ACN,

LHnlsout Video/Audio
-4n/16-out Video/Audio
2-In/24-out  Audio Only
[i-in/32-out_VideolAudio

Video & Audio Dist Ampls.
RGB-Sync Dist. Ampls. Routing Switchers

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

| www.opamplabs.com

Contract Engineering——————————— 1§

www.EBSradio.com

Radio Guide

Phone: 928-284-3700
Email: radio@broadcast.net

& Services

Contract Engineering———————————— @

Broadcast Services

e Antenna Analysis/Repair e NRSC Measurements
o Tower Painting/Re-Lamping e Station Inspections
e FM/LPFM Turnkey Installations e Tower Inspections

“We Do It Right — The First Time”

DC DIVERSIFIED COMMUNICATIONS SYSTEMS ]
!

S 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

r e = e —

M. Celenza Communications Consultant

AM-FM-TV-LPTV-LPFM |
Applications - Amendments - Frequency Searches
Upgrades - Field Work - Contour Maps

1

Coram, NY 11727 Fax: 631-928-1905

n
l i
1 41 Kathleen Crescent Phone: 631-928-0077 '
‘ |

|

Broadcast Engmeermg

Serving the Upper Midwest

Phone consultations available.

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

el & T frequency search program

[ * Free FM Database downloads

l ® Upgrade stations & find new channels

‘ s e Create area-to-locate maps '

E—— FM Prospector is the ideal low-cost }

“ | e LPFM & full service spacings \
® Find translator channels

800 743-3684
www.v-soft.com

Used Gear @ www. radlo cIassufleds co

 Radio H|sfor'y @ www. oldradlo com ‘
mJ
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Radio Shopper: Products & Services

Databases — RF Studies & Allocations ——— {!j

SAVE REAL MONEY ON FM DATABASES!

rfSoftware, Inc.

communications SD|UtanS

fDetective rinvestigator rProfiler

Check out our products on www rfsoftware.com
352-336-7223

Equipment Leasing -

EQUIPMENT FINANCING &

« FAST, EASY APPROVALS LOANS BY PHONE

 We Specialize in Broadcasting Equipment g Sy i
+ No Financlals Necessary up to $150,000
¢ True Lease or Finance Lease Option

¢ New or Used Equipment
. Contact Us at Our Web Address

_ www.flexlease.com

El COMMERCIAL EQUIPMENT FINANC{NG—— I

24hr. Fax (972)599-0650

Equipment for Sale — Used & Vintage Gear — W

| Bay Country Broadcast Equment

Your #1 Source for Quality Used Broadcast Equment

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: mfo@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.l. Compressors: Models 1176, LA-2, LA-3, LA-4

Mark Linett |
Fax: 818-500-0742 yrplace@earthlmk net |

Phone: 818- 244 1909

 —

'SURPLUS EQUIPMENT SALES CO. |
Recycled Broadcast & Pro Audio Gear

Amplifiers DAT Reorders Reel to Reel Decks
Audio Processing Exciters RF Components & Tubes
Cart Machines Microphones & Booms Speaker Systems

CD Players
Consoles & Mixers

Modulation Monitors Studio Installation Accessorics

Patch Panels Q¥  Telephone Equipment

» ® Transmitter Remote Controls
(]

Bill Staliman - Proprietor Turntables & Preamps

PO Box 2193, Bala Cynwyd, PA 19004
Phone: 610-664-4539 Fax: 610-664-2366  Asset Recyling for the Broadcast Industry

Phone: 928-284-3700
Email: radio@broadcast.net

Equipment for Sale — Used & Vintage Gear —@

USED BROADCAST EQUIPMENT

Transmitters, audio processors, microphones, reel-to-reel
recorders, etc. Yes, we still repair Telfax Remote units.

Fax or e-mail us your equipment list.
A/Q America

Phone: 515-432-5780
E-Mail: c1p2020@hotmall com Fax: 801-761-2511

= i

] WE BUY & SELL
!

Receivers & Monitors — Mod, EAS, Weather —w

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 squeich and output to trip remote alarm
All 7 NWS channeis ¢ Only $149.00

We also make WWV rcvrs and nbfm

Link transmitters & receivers

65 Moul Rd; Hilton NY 14468; 585-392-9430 ﬁ})
See website for details. s e

hamironics.com

| ChnsScoﬁ Associates

Bowling Green, Kentucky

Visit our comprehensive website

WWW.SCOTt-inc.com

AM-FM | g 1
Ph: (270)781-5301 Notch .

Fax: (270)781-1232  Fitters -
e s e S

Schools — Education & Training — w

Earn Your Degree at Home'

Cleveland Institute of Electronics FR
: Cafalo

www.cie-wc.edu

1

|

|

|

> %3 I

1834~ CIE offers a variety of

Visit our Web Site for detailed course descriptions, I
|

|

|

|

f

I comprehensive yet affordable independent
| study training programs in electronics and tuition prices or for a FREE Course Catalog
| computer technology!

FCC COURSE on CD - $49.95

Visit www.ciebookstore.com

19 Self-Study Lessons - instructor Support
» Certificate upon completion » Graded Exams

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

Call (800) 243-6446 for details.

» Consoles
» Exciters » Audio Processors
» STL'S » Transmitters

> Automation Remote Equipment

1771 Beaver Dam Rd. Claysburg,
www.lightnerelectronics.com
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Radio Shopper: Products

Service & Refgair — Repairs & Calibration

B 4

Broadcast Equipment Repair

|

e AM Antenna Monitors e RPU Transmitters/Receivers |
o AM/FM Modulation Monitors e STL Transmitter/Receivers
e Audio Processing e Test Equipment
o Exciters e Transmitter Field Repair

Rapid Turnaround - Professional Service '
D DIVERSIFIED COMMUNICATIONS SYSTEMS '

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

Continental |
Transmitter Services |
e Transmitter Repair

Jan Aerts e Socket Repair :

l -
aerts@airmail.net e Board Repair

| Phone: 972-270-0683 O WG SLSCL L
’ Fax: 972-613-1158 (Call for Availability)

Studio - Furniture, Controllers, Clocks —

Poorly operating or defective RF gear, and un-calibrated mod-monitors,
are taking away your compeltitive edge, which is costing you money!

g 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

5
;
L

The BUDGET CRUNCHER systems are at SPACEWISE-
L]

COMPARE QUALITY & PRICE!

CUSTOM
SYSTEMS
SHOWN

Passive Ventilation!

11/2° Plywosd Lamineted Tope! DELUX STARTS AT $2450; Cable Passago System! ;
sttt RADIAL STARTS AT $27501 Euro Removeable Doors
Guaiity Compenents Used Tiweugheut! Large Scale Modules!

ALL US TODAY 800-775-3660
SPA CEWISE" WECB spal;ovlcllse.cm? E-Mall spacewise@qwest.net

MIKE FLAGS
3

Great looking custom
mike flags - great prices.

www.mikeflags.com
817-468-2586

Radio Guide

Phone: 928-284-3700
Email: radio@broadcast.net

& Services

Studio — Furniture, Controllers, Clocks —w

| STUDIO WARNING LIGHTS

| Modern “Shadowbox” Design

[
[

5 “On the Air" “On the Net” “Recording”

| & InBlack -or- Silver (prepaid) — $99.00 -

| N e Offer good until 6-1-03 N e|
A C A c|
g ! Jasoni Electronics (702) 791-3394 B |
l‘ y Email: jasonidgp@junc.com g

Telephone — Remotes, Hybrids, Couplers

Powerful Everyday Solutions By CircuitWerkes

ghvdddzazans

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

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

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

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

Transmitters e —

| McPherson Radioéorporation |

Specializing in pre-owned QEI transmitter products.

\ 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

L J

Power Tube & Vacuum Capacitor Clearance Sale - Limited Quantities

4CW20,000A1 - $2750 9019/YC130 - $2,500 GE GL-35391 - $500 4CX35,0000 (used) - $2,500 4CW150,000E - $10,000
— Jennings Variable Capacitors — — Jennnings Fixed Capacitors —

— 6 Month Warrarity —

Transmitters —~ RF Components & Parts —

CVCJ-1000-3S (7-1000PF 3KV} $500 CVT1-216-0120(216PF 20KV) $450
CVCD-1000-3N794 (10-1000PF 3KV) $650 CVT2-44-0135(44PF 35KV) $750
CVCD-2000-5S (20-2000PF 5KV) $650 CTV2-122-0135(122PF 35KV) $750
CVDD-300-7.5N611 (10-300PF 7.5KV)  $500 CTV2-160-0135(160PF 35KV) §750

CVDD-500-7.5S (20-500PF 7.5KV) $500
CVEC-4000-10N764(100-4000PF 10KV) $1000
CVEP-1500-20N789 (100-1500PF 20KV) $1950

CVT2-41-0150(41PF 50KV used)
CTV2 160-0150(160PF S0KV)
CFED-150-20S(150PF 20KV)

$500
$1000

$450

CVHP-650-45S (30-650PF 45KV USED) $1000 CFHG-16.3-30N782(16.3pF 30kV) $500
MC1-500-15N529(500PF 15KV) $250

MC-500-15S(500PF 15KV) $250 — Vacuum Switch —
MC-100-15S(1000PF 15KV) $250 RF23-D2654(N.O. air operated) $450
MLC-1000-30S(1000PF 30KV) $450 RP233X4515004M00(26.5VDC) $450

ACE ELECTRONIC PARTS 3210 ANTOINE DR, HOUSTON, TEXAS 77092
713-688-8114 FAX 713-688-7167 WWW.ACE4PARTS.COM CRAIG@ACE4PARTS.COM

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

CAPACITORS: MICA TRANSMITTING - CERAMIC RF 1
VARIABLE AIR - FIXED AND VARIABLE VACUUM v‘
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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Phone: 928-284-3700

Radio Shopper‘: Pr‘OdUCTS & Ser'ViCCS Email: radio@broadcast.net

... NEW. ..

New tubes are now manufactured by Econco
in expanded facilities in Woodland, California.

ECONCO

Tel: 800-532-6626 Web: www.econco.com
Intl: +1-530-662-7553 Fax: +1-530-666-7760

Transmitters — Transmission Line —w Transmitters — Tubes —————————

PRESSURE SENSOR INTERFACE| | D&C Electronics Co. |
PHartronics P N DS RSIIN - New Tubes -

Engineering Model PSI-V3 | We have the alternatives for all your needs, I
at the lowest prices, direct from our stock! |
l

Q - D)
0-4.5VDC OUT <« Suitable for Radio or Television

Transmission Facilities

\ EIMAC, SVETLANA, PRO-TEK®, EEV, and many others.
What's Your Line Pressure Right Now? Compatible With Any Remote Control

For More Information or How To Purchase 352-688-2374 or 800-881 '2374 |
http://www .tekwav.com/phartronics/index.htmi Email phartronics@tekwav.com = VlSé &MASTERCARD ACCF{D“’J_d -

Save 30 - 70%, and More!!! . ,
) T Transmitters — Services S
Andrew - Times Microwave - RFS
We have 1/2" - 1 5/8". Both air and foam dielectric available.

ENGINEERS, COLLECTORS, DO -IT- YOURSELFERS-’
Stop reading this and get on my website.

www.radiorey.net
Ph: 757-546-7007  Fax: 757-546-0371 |

. . Have you ever seen so much stuff?
, visit on the web at: http://Iwww.surplusserver. . .
ST TS web at: http Surp r-com [ 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 it’s older than the hills.

Why pay retail? You can literally save thousands!

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

Transmitters — Tubes ———— -{ﬂ Make an Offer! |
L R ]
@ = High Veltoge Recties . DA HOOK DA GAP
Svetiana In stock for immediate delivery Safety Grounding Hook Lightning Dissapation Gap
Solid Brass Hook & Hardware Available with Horn or Ball Dissipaters
Orders received by 2 p.m. PST/5 p.m. EST shipped same day. —— #10 Copper Cable & Alligator Clip Hot Adjust Mechanism
On-line C atalog: http://www.rfparts.com BES

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

(760) 744-0700 (800) RF-PARTS (800) 737-2787 Wilk Science and Technology Inc.

We stock a broad line of Power Tubes, RF Power ’ . '
Transistors, Capacitors, Tube Sockets, Bird Wattmeters, etc. Q@&,ﬁ | Fiberglass Rod Handle Patented (#5,661,262) 1
U \
|
|
|

1112 North Grove Avenue, Oak Park, lllinois 60302

* Fax « E-mail «
(760) 744-1943 RED nfso':enﬁ!g rfp@rﬂ)arts com Telephone & Fax: (708) 524-8588
Se Habla Espaiiol FZ/I\N\N\ San MAURCOS CA 92069 We Export http://members.tripod. comlw70mumledwulk htm

T

— - 1

Amperex Eimac, RCA Ed Com

Power Tubes & RF Transistors

AM Ground Systems

—J

|
| 3CX400A7/8874, 3CX2500F3, 3CX3000A7, 3-500ZG, | Reliable, On-Time Installation |
4CX250B, 4CX250R/7580W, 4-65, 4-125A, 4-400C, — Qual ity Workmanship —
l 4CX300A, 4CX350A, 4CX1000A, 4CX1500B, - 6Ground System Evaluation & Repair -
' 4CX5000A, 807, 811, 833C, and more. w.amgroundsystems.com
WWW, r e .
 Call Westgate at: 800-213-4563 1-877-766.2999
L S | I— _ S ]
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SUPPORTS a2no OUTPRPUT FOR HD RADIO OR NETCASTING

SUBTERRANEAN BASS SLLAM WITH NEW GREGG PRESETS

S=—————co——ao—-——__
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OPTIMOD-FM 8400 v3

MUSICAL CONSISTENCY THAT BRANDS YOUR SOUND.

ORBAN/CRL, Inc. | 1525 Alvarado St. | San Leandro, CA 94577 USA | TEL +1 510 351.3500 | FAX +1 510 351.0500: | www.orban.com




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 switchers/contrallers/cards/setup training and support.
Or lease for $624/month. Own in 36 months, zll service/upgrades/warranties 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 & switchers
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 NOW m .
ool (B08) 3930200 for your personal " WireReady NSI

one-on-one demonstration!!!
When You're Ready, We're Ready

Onsite installation/training available for additional cost.

www.wireready.com

R . . . )
| PMD | — Radio Guide Websites —
| PERMITNO. 5% Radio Guide: www.radio-guide.com

' - |Used Gear: www.radio-classifieds.com
Radio History: www.oldradio.com

\Radio Web Links: www.radiolinks.net/




