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It’s Contest Time
As you know Radio Guide publishes an Xtreme Engi-

neering column in each issue. We know that many of you
have been involved in a build, or rebuild, that was out of the
“normal” and we want to hear from you about it. So Radio
Guide is running a contest starting with our Jan/Feb-2011
issue. Submit your Xtreme Engineering stories to us, and
we’ll select one for each issue in 2011.

The writers of the six Xtreme Engineering storties that
we publish in 2011 will be eligible to win an Engineer/
Technician Tool Kit, complete with hard carrying case.

Article submission deadline will be Decmber 31st,
2010 – the winner will be selected by random drawing on
January 2nd, 2011. Good writing – and good luck.

Remember, I’m here to assist you in fine-tuning your
story. So don’t worry if it’s just a rough draft – by the time
it’s published it will be a polished final story you will be
proud of.

On-Line – Bonus Content
We have exclusive addition items for you in our on-line

digital edition. You will find Roger Paskvan’s unedited
paper on Transmission Line Properties, and you will also
find photo’s of Scott Schmeling’s Studio Re-build. Visit the
on-line version of Radio Guide at: www.radio-guide.com
and you will find this bonus material right after the last page
of the regular Radio Guide content.

If you have story ideas that you want to see us cover email
me and we can discuss them: editorial@radio-guide.com

– Ernie Belanger, Editor
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by Tom King

Kintronic Labs – Spanning the History of Terrestrial AM Radio

Cover Story

In 1949, Louis King, founder of Kintronic Labs, re-
signed from his position at RCA as an AM high power
transmitter design engineer to return to his birth place of
Bristol, Tennessee to pursue his love of radio frequency
(RF) antennas and components.

 Shortly after he returned to Bristol with his wife,
Elizabeth, and two children, he obtained his PE license in
Tennessee and Virginia and established a new business as
a regional broadcast consulting engineer in office space
provided by his father, Arthur King.

Manufacturing Begins
In the early 50’s he started designing and manufactur-

ing FM isocouplers and AM antenna tuning units using
inductors manufactured by E.F. Johnson and capacitors
manufactured by Sangamo. Louis hired two Army veter-
ans that were employees of his father, Boyd Wright and
Earl Tolliver, who he trained to oversee manufacturing and
field service, respectively. He out-sourced the metal cabi-
net works and the painting.

In the mid-fifties he manufactured his first directional
antenna phasing cabinet and discovered, much to his
disgust, upon completion and testing, that the cabinet
would not fit through the door of the room in which it was
fabricated. Thirty years later I made a similar mistake on
one of my early phasor cabinet designs, which resulted in
us having to lower the cabinet into the customer’s transmit-
ter building prior to the installation of the roof.

Consulting Too
During these early manufacturing years of Dad’s busi-

ness, he was also providing broadcast consulting services
and was involved in the preparation of AM license appli-
cations and directional antenna Proofs of Performance for
many clients in the southeastern U.S.

It was in 1962 that Dad consulted with myself and other
family members to arrive at the company name of Kintronic
Laboratories.

Many Friends
As a broadcast consultant he enjoyed working with

such esteemed Professional Broadcast Engineers as Bob
Silliman, Ogden Presthold, Bob duTreil, John Mullaney,
Palmer Greer and others.

He would often leave our home around midnight to
work on transmitters that were off the air.

I said to myself, at the time, that this was not a
profession that I would want to pursue, often times
having to work through the night. Well, I, like Dad, have
been very thankful for the many friends that have truly
served as my mentors and sources of encouragement in
the broadcast business, and I have no regrets for having
eventually gotten into this business as a result of the
persistence of my dad.

Business Begins to Blossom
By the early 60’s, Louis’ business grew to the point that

he had to seek a facility with more manufacturing space. It
was at this time that he moved to a rented building located
in downtown Bristol.

When E.F. Johnson’s inductor and RF contactor pro-
duction was discontinued, Dad built his own.

Undertaking the design of fixed and variable inductors
and RF contactors, he worked with Boyd Wright and a new
machinist, Bob Seats. He improved the design of the E.F.
Johnson inductors by changing the frame bars from a
straight design to a bowed design to conform to the inner
radius of the inductor winding. This made it easier for field
engineers to adjust the inductor without scratching up their
knuckles in the process.

More Innovation
Dad also changed the round contact pins on the E.F.

Johnson contactors to a rectangular design, to facilitate a
more robust, larger surface area contact between the con-
tact bar and the finger stock in the contact holder.

He also developed a superior roller contact design for
20 Amp variable inductors, resulting in increased surface
contact between the roller assembly and inductor winding.
This served to eliminate arcing and pitting under power.
The ultimate impact of these design improvements was a
more reliable and user-friendly AM antenna system.

Big Contract – Positive Results
In 1977 Dad signed a contract with Gates Radio to

provide a 3 x 100 kW AM triplexer for installation in Rio
de Janeiro, Brazil. This was the largest project that he and
Kintronic Labs had endeavored to produce up to that time.
Before taking on that project, the company had been
relying on bank loans to keep their operation running.

Upon completion of this high power AM project
Kintronic Labs was out of debt and has maintained a
positive cash flow ever since.

Louis King (right) with Bob Seats at the original
Kintronic Labs factory in 1981.

Growth and Innovation Continue
 It was around this time that Dad discontinued his

broadcast consulting business to devote his full time
attention to the manufacturing of broadcast transmission
equipment.

In the late 70’s he worked with a manufacturer of non-
inductive wire-wound resistors to design and develop a
series of convection cooled and forced-air cooled transmit-
ter test loads for carrier powers from 1-50 kilowatts plus
125% modulation. He later developed 100 kW and 200 kW
load designs based on the successful launch of the lower
power loads.

 Moving Into the Computer Age
Up until 1982, Dad completed all of his antenna system

designs using a slide rule and tabulated data, until the
advent of the handheld calculator.

In 1982 Ron Rackley, PE, left the firm of Jules Cohen
Broadcast Consultants in Washington, DC and became
the first full time engineer employed by Kintronic Labs.
Ron arrived about the same time as the Radio Shack
TRS80 personal computer and the BASIC programming
language.

Ron was instrumental in getting Dad into the computer
age and the design productivity of the company increased
many fold.

Can Do – We’ll Figure It Out
One thing that I

learned from Ron dur-
ing his time with Dad,
was that Dad was al-
ways ready to accept
any challenge pre-
sented by a customer
agreeing to provide a
solution without know-
ing what that solution
would be at the time.

Dad would get off
the phone, and they
would look at each
other and say, “How
are we going to do
that?” Dad would say,
“Well, I got my tail in a
trap again.” But the
amazing fact about Dad was that he would find a solution
to many challenging problems, and he grew his business as
a result of this “can do” attitude - the same attitude that
continues at Kintronics today.

Tom Joins the Family Business
Ron decided to return to the broadcast consulting busi-

ness after one year in manufacturing, and I left a career in
military aircraft defensive systems development, test and
evaluation, and returned to work with Dad in early 1983.

Upon my arrival at the company, I found my sister,
Gwen, was in charge of drafting, my mother was in charge
of accounting, and Boyd Wright and Bob Seats were in
charge of our manufacturing.

Gwen With One Huge Coil

Elizabeth King Running Accounting
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Success Has It’s Toll
 When I returned the business was booming, and Dad

was working every day except Sunday morning when he
attended the worship services at First Presbyterian Church
where he ultimately became an Elder Emeritus.

As a result of the stress brought on by his heavy work
schedule, including long hours and late nights, Dad had a
stroke eight months after I arrived, resulting in a discon-
tinuation of his regular involvement in the company for
about two years.

Tom Keeps Things Running
I had thankfully learned enough about the business by

that time and was supported by many very knowledgeable
mentors in the broadcast community to enable me to keep
the family business running.

During this time we incorporated in the state of Ten-
nessee as Kintronic Laboratories, Incorporated.

In early 1985 we moved to our present location in
Sullivan County outside of Bristol where we consolidated
our administrative and manufacturing facilities.

Our new location allowed us to grow without the fear
of outgrowing the facility

Innovation Continues
 Our company continues to grow, developing new

products and refining our designs to meet more challeng-
ing needs.

More recent developments include designs of RF in-
ductors and RF switches and related accessories, to facili-
tate the manufacture of RF feeder systems designed for
transmitter power levels up to 2 megawatts.

Another significant development was our joint intro-
duction with Star-H Corporation of the KinStar low profile
antenna. This is the first AM low profile antenna to be type
accepted by the FCC for the U.S. market.

Kintronic continues to find areas to expand their market
including their new fast deployment transmission systems.

Remaining Vibrant and Moving Forward
We remain a vibrant company and Dad’s “Can Do”

attitude continues to lead our efforts every day.
From the time that I became integrated into the

Kintronic family, our mission has been to provide the
highest quality broadcast products, in a cost-effective
and timely manner, while serving our customers with
honesty and integrity.

A Faith Based Company
We know without a doubt that our company is what it

is because of the grace and mercy of our Lord Jesus Christ.
One thing that Dad knew to be true, and that we as a

company know to be true, is that – “Anything is possible
with God.” – He is the one that makes all things possible.

Tom F. King, is the President of Kintronic Labs, Inc. a
family owned business located in Bristol, TN. He holds an
MSEE degree.

For more information about Kintronics visit their web
site www.kintronic.com or call 424-878-3141

A 50kW Four Tower Phasor

VSU-1 Voltage Sampling Units Under Test
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Xtreme
Engine

ering
You do have a secure tower base fence don’t you? I

read about an AM station that didn’t maintain a fence
around their tower, and the FCC visited the site and issued
a Notice of Violation. The station countered that the tower
was in an alligator-infested swamp and that a tower base
fence was unnecessary. The FCC didn’t buy that argument
and the fine was upheld.

Keep Brush Cut Down
If you have a large site that needs the plant growth

managed, find a local landscaping crew that can cut it
once or twice per growing season. Chances are good that
your tower crew knows someone that they have worked
with and can recommend them.

From personal experience, it’s much easier to get to
a tower base to make some repairs in the middle of the
night if you won’t have to push your way through brush
that’s thick and over your head.

I have seen pictures of a station that allowed some
willow trees to grow up under their guy wires over the
years and those trees deflected the guy wires side-
ways. That negligence put unplanned stress on the
tower and it eventually had to be replaced because it
was so badly bent. An expensive tower replacement
job like that could have been prevented by some
scheduled site visits.

Tower Painting
When it comes to tower painting, we’ve all seen some

very bad tower paint jobs. If you use a reputable and
dependable tower crew, you’ll know the job will be done
right so your tower is protected.

One thing that hollow tube towers have, that many
people neglect, are the weep holes in the base section.
They are ignored because they are frequently painted
over and if you don’t know they are there, you won’t go
looking for them.

They should be kept open so the tubes can drain and
not build up standing water that can rust the base section
from the inside out.

Tower Renters
If you have ever rented space on your tower, keep an

eye on what your tenants have put on your tower. When
tenants leave, they frequently just take their equipment out
of the building and drive away.

Your local tower crew can strip off old hardware which
is only contributing to your tower’s wind load and not to
your bottom line.

Invest some time and money in your towers and tower
site to avoid Xtreme – above ground – Engineering.

Steve Callahan is the Director of Engineering for Rhode
Island Public Radio. Chris Loycano of Broadcast Tower Service,
Inc. can be reached at 508-326-9485.

By Steve Callahan

Tilted Tower

Sometimes Xtreme Engineering takes place hundreds
of feet above the ground and it’s done by a tower crew to
save a tower that’s in potential jeopardy – Editor

It amazes me that so many radio stations are bought and
sold without the new owner even visiting the transmitter
site to do their due diligence. Many AM stations were built
just after World War 2 and their physical plants, especially
their towers, are getting along in age.

Inspections Needed
When was the last time you inspected your tower? I

mean, really inspected it by walking to each of the an-
chors?

I was in Florida recently and stopped by a small 1 kW
AM, single tower radio station. The tower and guy wires
were heavily rusted and there were the remains of an old
RPU “trombone” antenna near the top.

The tower had a homemade, six-wire, folded unipole,
made out of once galvanized guy strand and old power
company insulators. The ground system was one ground
rod driven into the earth outside of the tower fence. The
tower was circa 1950 and it was miraculous that it was still
standing. I now know why I couldn’t pick up the station
more than four miles out of town.

Your Most Valuable Asset
A radio station’s tower is a very valuable asset. It needs

to be maintained and repaired so it can perform as it should.
I had the chance to chat with my local tower contract, Chris
Loycano of Broadcast Tower Service Inc. in Bridgewater,
Massachusetts.

He told me of a tower that he had recently worked on
that was initially a mystery. Chris had been called to an AM
station to do some regular maintenance. While in town, the
station owner asked him and his crew to visit his FM tower
across town to re–lamp.

Tower Near Jeopardy
When Chris got to the 300 foot FM tower, he quickly

found a situation that could easily put the tower in jeop-
ardy. Two of the three flanges on one of the top tower
sections were shimmed while only one of the legs was
bolted flange-to-flange as they should be.

Does Your Radio Station Need Some T.L.C?

There were one-half-inch gaps between the flanges
which had small pieces of metal stock in them to bridge the
gap. To compound the problem, the two pair of shimmed
flanges only had two bolts each because the shims were
placed where the third bolt should have gone.

Chris and his crew replaced all of the flange bolts on
the tower and made up some proper one-half-inch galva-
nized spacers to properly bridge the gaps. It’s speculated
that there was a manufacturing defect and that section of
tower came out of the factory with two defective legs – and
the tower crew at the time wanted to finish the job and used
what hardware they had to complete the job.

More Complications
One complicating issue with this particular tower is

that the bottom half is owned by one entity and the top half
is owned by another. Both owners were amazed when they
saw the pictures, and knew nothing about the shims.

Before Chris and his Broadcast Tower crew left the
site, they also stripped off some old pager antennas and
coax, rewelded some grounding, and re-guyed the tower.

How to Avoid Xtreme Tower Situations
Here are a few handy tips to help you avoid issues like

this one. If you own or operate a radio station, you should
get to know your local tower crew. If you don’t know of
one, call around to the local SBE or other stations for some
recommendations.

Resist the temptation to use one of those tower crews
that are based far from your area, because there may be a
cold and rainy night when you need them, and they will be
eight states away.

Be sure to schedule regular tower inspections and
maintenance visits. Chris Loycano suggests that guyed
towers be inspected every other year, and self-supported
towers be inspected every four years.

Take some time to visit your tower array and walk the
entire site – even to that far guy anchor that’s hard to get to.
Take a digital camera and take pictures of what you see

Fencing
Keep the area within the base fence clear of trees and

brush. Check that the fence is in good repair.

Flange with Only Two Bolts and Shims

The Proper Spacer Bolted in Place

The Second Flange with Shims
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Impedance is minimum at all odd quarter-wave-
length points (1/4, 3/4 and so on) as measured from the
input end along an open line. A 1/4 wavelength feed line
that is open at one end presents very low impedance to a
signal generator.

At all even quarter-wavelength points (1/2, 1, 3/2 and
so on), the impedance is maximum and voltage is maxi-
mum.

A 1/2-wavelength feed line that is open at one end
presents very high impedance to a signal generator. You
should also notice that the impedance is resistive at mul-
tiples of quarter wavelengths.

At points in between quarter-wavelength marks, the
impedance is capacitive or inductive.

If we look at a shorted end piece of transmission line,
we will see that the impedance shifts from maximum at half
wave points for open line to maximum at quarter wave
points along the line with a short at the end of the feed line.

Shorted Lines
Shorted lines can he considered in a similar manner.

For example, a 1/8-wavelength line that is shorted at one
end presents an inductive reactance to a signal generator.

A 1/4-wavelength feed line that is shorted at one end
presents very high impedance to a signal generator. A 1/2-
wavelength feed line that is shorted at one end presents
very low impedance to a signal generator. Also notice that
the impedance is resistive at multiples of a quarter wave-
lengths. With “Q” enabled, a node is shown at each
resonate point along the transmission line.

With this information, you can determine the velocity
factor of any transmission line.

Finding the Velocity Factor of Coax
First connect a piece of open-ended coax on the net-

work analyzer and sweep it with a wide enough bandwidth
so you will see at least two peaks on the screen. The length
of the coax doesn’t matter

Now measure the frequency of one peak and then the
frequency of the second peak. (Let’s say it is 14 MHz for
the first one and 42 MHz for the second peak) Subtracting
these two frequencies = 28 MHz (call this F).

Next, measure the actual physical length of the coax
piece in inches. (Let’s say it is 140 inches (call this L).

The velocity = (2) (L) (Change in Freq in MHz or F) or
(2) (140) (28) = 7,840.

The velocity factor = Velocity/C (speed of light in same
units as L) = 7,840/11,817 = 0.663 or 66%

Roger Paskvan is an Associate Professor of Mass
Communications at Bemidji StateUniversity, Bemidji, MN
Contact him at: rpaskvan@bemidjistate.edu

His original unedited manuscript which includes
additional valuable information that was cut due to
space limitations, is available in the Digital Edition of
Radio Guide at www.radio-guide.com

Transmitter Site
Properties of Open and Shorted Feedlines

– by Roger Paskvan –

The author was
able to look into
transmission lines
using a network ana-
lyzer to provide a
visual display of
waveforms. For these measurements, the new Array
Solutions AIM 4170 provided an economical means of
accomplishing the task.

The AIM 4170
The AIM 4170 provides your laptop with a large

display in several colors that actually shows what is really
going on inside the transmission line. The author has
compared the readings of the AIM4170 to that taken with
an HP 8714 network analyzer and both agree within 1%
under 150 MHz. It’s a well made, beautiful instrument
priced within most engineer’s budgets.

So let’s take a minute to look into the properties of open
and shorted end lines. Connect the analyzer to a piece of
open ended (not shorted) coax to the port, run the calibra-
tion routine, and here is what you will see.

How to determine a quarter wavelength of coax
using a network analyzer.

Taking advantage of the known factors of open and
shorted coax, they can be used to determine the exact
length of any cable.

A length of coax with the end open will have minimum
impedance (Z) at all even quarter wavelengths measured at
the input end. This same coax has very high Z at all half
wave multiples, measured from the input end.

If this same line is shorted on the end, it will have
maximum Z at quarter wavelength multiples and minimum
Z at the half wave points.

A quarter wave line that is shorted at the end will have
a very high Z at the source point. A half wavelength of coax
shorted on the end will have a very low Z at the feed point.

This information can be used to measure a length of
coax for quarter or half wave pieces. The nice thing about
a network analyzer versus other methods is that you can
actually see this theory in real time.

Methodology
 A network analyzer, such as a HP8714 or AIM4170,

will show these impedance maximums and minimums on
fractional wavelengths of coax that are open ended. You can
use this information to find a quarter or half wavelength.

Set up the network analyzer to measure impedance and
enable “Q” if you have that function available. Decide on
a frequency.

First, calculate an approximate quarter wave length as
follows: 11803/Freq = 1 wavelength (y) in inches; divide
this number by 4, then multiply that number by the velocity
factor of the coax. (i.e. 0.66)

Now, add a few extra inches and this is your starting
point. Cut a piece of coax to this length,  then multiply the
frequency you want by two (2).

Set the network analyzer to sweep 10 MHz or more
above and below the times-two frequency. While measur-
ing impedance (Z), cut the open end off in little chunks
until the first peak in impedance occurs at the desired
(times-two) frequency. This will be the point of a quarter
wavelength at the desired frequency, since we are at two
times this frequency. (We are actually measuring half
wavelengths at the times-two frequency.)

Testing the Frequency
To test the original frequency, solder a short across the

open end of this coax. The entire pattern now shifts to the
left. Re-adjust the network analyzer for the original fre-
quency you want, and sweep 10 MHz above and below this
frequency. The impedance peak should be centered at the
desired frequency for a quarter wavelength.

 If “Q” is enabled, there will be a red line that will dip
at this node.

Why Double the Frequency?
The reason we double the frequency is to allow cutting

an open-ended coax. If we used the original frequency to
find a quarter wavelength, we would have to short the end
before each measurement.

The author has noticed that above 1,000 MHz, this
(X2) method is not reliable due to stray capacitance prob-
lems. Above 1,000 MHz, you will have to cut a quarter
wavelength direct and short the end for each measurement.
For stubs at these frequencies, Heliax works better since it
is not affected by heat, bending and stray hand capacitance
of coaxial cable.

Showing Resonant Points
If you are using an AIM4170 Network Analyzer,

Impedance is called Zmag.
The instrument has a “Q” function that can be turned

on. This red line will actually show the minimum resonant
points along the scan line, taking all the guess work out of
interpreting the display. It is an actual physical display of
the wavelength theory.

 Quarter Wave Stub
Under the function menu is a tab called “1/4 wave stub.”

If you enable this function, the program will tell you how
much needs to be cut off to meet the resonant quarter wave
point. (Details are in applications under the help menu.)

From the above diagram, you will see the relationships
between impedance, for open sections of various lengths
of feed line. The impedance “seen” looking into various
lengths of feed line is maximum at all half wave points
along the line.

Screen Shot Showing Open Coax

Screen Shot Showing Shorted Coax
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Flash Drives
As I’m writing this, the jury is still out on the cart

replacement, in Crawford’s opinion. He examined options
including flash drive recording and playback, and record-
able and re-recordable CDs. After close examination, the
station did invest in two Marantz flash drive recorders for
air and two for production.

He admits that he may be moving one of the decks from
production to air, to more closely match the three cart
decks in air – leaving one in production.

While adding four decks can be expensive, any of the
new portable media has a longer projected life span than
the old carts at this point. Plus, Jay’s resourcefulness in
saving money on the console and recording and production
gear made the price tag of the decks far more palatable.

Echoing Sentiments
Not to ignore the aesthetics of a make-over, another

topic that comes up from time to time is how to improve the
overall sound isolation of a studio, or even between stu-
dios. From an economical standpoint, soundproofing of
the studio may be one of the lowest priorities unless you’re
building brand new facilities.

I asked a group of engineers jokingly about reverting
to the old days of gluing egg cartons on the walls to
deaden and diffuse sound. The most common feedback
included making sure that whatever sound proofing is
used for the studio is indeed fireproof – and for the
record, that would not include egg cartons.

The Cost of Sound Deadening
The important message is that before choosing some

carpet or fabric remnants over Sonex, Soundtex, or another
professional product, keep safety in mind.

If you are considering upgrading your soundproofing,
better wall insulation or a second layer of 5/8-inch drywall
obviously can help, and may be cheaper than coating every
inch of your studio walls with sound absorbing material.

A completely covered room can create something akin
to an anechoic chamber, a room in which there is virtually
zero reverberation, which is far worse than have some
reflected sound in the room.

You might consider a few strategically placed sheets of
sound deadening material on various walls to help a
reverberation problem. Don’t forget that square corners in
a room help sound echo. Trapping it there could solve your
echo problem.

If you’re not sure where you want the sound material
on each wall, try temporarily mounting it via Velcro or
mounting the material on a board which could be hung like
a picture frame in various spots. It’s not unlike recording
studios using portable baffles between instruments for
isolation. You might be surprised that a little soundproof-
ing and diffusion of sound could make a nice difference
without redoing an entire studio.

Not all stations are using computer audio delivery and
editing. Next time, and we’ll discuss maintenance issues
and problem prevention.

Do you have any ideas or comments on the studio make over
we’ve been discussing. What changes have you made that might
help other engineers and management? I hope you’ll share
them with us as Jay did.

I’m also looking for ideas on studio lighting. Do you prefer
fluorescent, incandescent, natural (where available) or other?
What’s the funkiest light setup you’ve been around or are there
light-affected announcers at your station? Share your stories
with others by sending ideas and feedback to email:
gzahn@mkcommunities.org

George Zahn is the Station Director/General Manager for
WMKV Radio in Cincinnati.

Studio Site
Lacing Up More Studio

Improvements on a Shoestring
by George Zahn

Before we get to more ideas about good studio main-
tenance and upgrades on a tight budget, I first want to
thank the many Radio Guide contributors and readers
who have shared kind comments and ideas on this and
other topics. When you share ideas here, it helps us all,
whether managers, engineers, producers, or talent. Keep
the comments and ideas coming!

Stretching Your Budget May Save Your Job
In this day of downsizing and cutbacks, we need to

stretch every dollar, and an employee’s resourcefulness
might make the difference between a paycheck and a
pink slip.

A smart engineer can pay for him or herself in savings
to the company, and some of the best in the business have
shared ideas and stories on these pages. Sometimes, a
studio needs some subtle tweaking to make things better,
and then there’s what contributing engineer Jay Crawford
encountered.

“I have a nineteen year-old daughter, and after a
summer of having her home from college, I think I may
explode if I see another make-up or fashion make-over
program emitting from what was my big screen TV.” Yet
that’s almost exactly what a radio station asked Crawford
to do in the production studio in the past months: a
complete studio “make over.”

No Decorating Needed
No, Jay didn’t have to worry about color coordinating

the equipment, painting accents, or dressing the place up –
most of us, including me, have a hard time matching up
Eeyore and Winnie the Pooh on a good day! But they
needed a production studio that could do solid, basic
commercial production on a daily basis.

The small station had not really produced spots in
years, instead they out sourced the work, paying someone
else to produce them. Commercials were then sent to the
station on cassette, for transfer to cart. We’re talking about
a noise and flutter nightmare!

Antique Console
Jay had to start with – well, everything – but he looked

at the console which was an RCA, likely from the late
1960’s. I know engineers who have made miracles happen,
but when it’s a “40-something” age console with limited or
no replacement parts, there are times to cry “Uncle,”
proving it’s all relative.

While the station did not have the budget for a brand
new console, Jay went to digging, and discovered that a
sister station had a 1990’s vintage console in storage that
was more than salvageable.

Not only was the newer console with “parts available,”
it was also a simple console, and the small station had a lot
of part-timers who weren’t blessed with tremendous expe-
rience. So, Jay’s solution saved money and headaches and
brought the station forward 25 years.

Portable Media?
In recent articles, we discussed portable media such as

flash memory cards, thumb drives, and CDs. According to
Jay Crawford, “Their ‘portable media’ was carts.”

They had a cheap, semi-pro reel-to-reel machine from
the 1970’s which didn’t work due to lack of rubber parts
and usable tape. Beyond that, they had a home-use, dual
cassette deck and a home-use CD player.

– First, let me say that we’re not relating this to
embarrass the station involved. –

There are likely many small stations that are in the
proverbial boat, and we’re here to keep that ship from
capsizing (or downsizing for that matter). Right now,
replacing those old tape decks with new technology can
actually be a more cost-effective fix, than fifteen years ago
trying to replace a reel to reel deck. Here’s what Crawford
did to salvage the studio.

Modernization Equals Savings
“I chose an inexpensive computer with Adobe Audi-

tion. No real personal preference for the program, but
everything I have heard from others say it’s easy to learn
and does what is needed in a radio production studio,” says
Crawford. “We are keeping the home-use equipment – CD
and cassette aren’t heavy use items at this station, at least
in the production studio.”

Think about that. Instead of a $5,000 commercial grade
reel deck, the station now has a computer that would cost
no more than $1,500 new, with tons of storage, and about
$350 to license Audition. You’ve improved quality and cut
replacement cost. The computer also allows you to record
CDs and other media.

Undergoing a “Cart” Transplant
The only remaining dilemma for Crawford was the

dying and dead carts decks that were flat-lining on a
regular basis. “Everybody loves and hates the carts,” Jay
explains, “They are so easy to use, if you forget to have
something ready, or a program fails you can just grab a
cart, shove it in a machine and hit ‘play.’”

But the negatives are there, even if you don’t consider
the machines have needed rubber parts for at least 10 years
and will soon need heads.

The carts themselves are more or less unavailable; the
old ones have needed new pressure pads for years and
years. And they just sound bad – really bad when you have
operators talking about it on an AM station.”

For the sake of audio quality, let the old dinosaurs go
out a museum or get recycled into something more useful.

Still Using One of These?
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Generator power also allowed Bio Bio La Radio to
transmit critical emergency information to an alarmed
populace even as aftershocks were still being felt.

Portability is Key
The portability

and simplicity of the
Comrex Access was
a definite advantage
for the radio network.
It fit into a reporter’s
hand while they filed
their updates using a
hand-held mic. Easy
transport and rapid
set-up are two of the
biggest factors dur-
ing times of emergen-
cies. It was absolutely
essential during Bio
Bio La Radio’s earth-
quake coverage.

The four report-
ers traveled from
town to town and village to village to provide the most
comprehensive coverage. In addition to the portability and
easy set-up Marnich also praised “the quality of the audio
transmission” of the equipment.

Lessons for U.S. Broadcasters
It’s important to learn from disasters such as the

Chilean earthquake and have backup equipment, alterna-
tive ways to stay on the air, and a well-thought out
emergency plan in place. The network already had some
contingencies in place, such as multiple generators which
allowed them to surmount power outage problems.

Cooperative contingencies with other stations, power
generators, lightning strike protection, and even consult-
ing with federal, state and local emergency management
offices are all prerequisites for disaster-proofing broadcast
stations – to the extent that disaster-proofing is possible –
and to becoming an asset in a disaster.

 But sometimes the most ideal response in the wake of
an unexpected event is to have been the kind of broadcaster
that provides maximum service to the community by
embracing technical innovation as a part of day-to-day
operating procedure all along.

 Stations that rise to the challenge to become more
mobile, more flexible, and to upgrade as the technology
grows, are not simply sharpening their competitive edge
and providing more interesting programming.

 They may also be equipping themselves to weather the
next man-made or natural disaster and cement their role as
the critical link in the emergency communications chain.

Judith Gross is a writer and radio producer with her own
freelance marketing and media company in Binghamton, NY.
Contact her at:  judithgrossradio@gmail.com

Disaster Preparedness
Planning For Disaster – Unintentionally

by Judith Gross

There are times when decisions you made along the
way may end up serving well beyond their original value
– giving that extra edge when pressed into a difficult
situation at an unexpected moment of catastrophe.

It was an unusual bit of just such serendipity that
allowed Chile’s largest independent radio network to
deploy reporters rapidly across a wide coverage area and
inform an alarmed public in the aftermath of a powerful
earthquake, reporting remotely from even the hardest hit
locations.

Bio Bio La Radio went on the air in the mid-1960s and
today covers 98% of Chile from eight major locations.
News, weather, sports, culture, lifestyle and stories of all
kinds are the mainstay of the network.

Elections and Soccer
As 2010 got underway, two major events were looming

where excellence and diligence in serving an avid radio
listener base would be in demand: the Chilean Presidential
election and the country’s soccer championships.

The network was also set to broadcast play-by-play of
a major South American soccer series – the Liberator’s
Cup from Argentina, Peru, Brazil and Venezuela..

To facilitate coverage of these important events and
others, late in 2009, Bio Bio added four Comrex Access
portable codecs to its stable of equipment, using them to
keep the citizenry informed about what turned out to be an
historic election, and satisfying soccer fans with the latest
news about Chile’s beloved sport.

Disaster Strikes
Then, in late February, came the magnitude 8.8 earth-

quake just off the coast of Chile’s Maule region, destroy-
ing buildings, causing numerous injuries and hundreds of
fatalities – knocking out power and communications sig-
nals and even triggering a tsunami along coastal towns.

It took two or three days before cell service could be
restored, but as soon as it was, Bio Bio La Radio sent four
reporters out with their portable Access codecs in tow,
traveling in station vans and even police cars, to report on
the devastation and emergency efforts all across southern
Chile and to re-establish vital communications.

Journalists Maria Carrasco, Richard Jimenez, Rodrigo
Pino and Jorge Munoz deployed across the region most
affected by the quake and were able to send live reports
from Concepcion, Santaiago, Talcahuano and Dichato.

Moving Reporters to The Disaster Sites
Having portable remote equipment available proved to

be the key in reporting the disaster, “We were able to go
and cover where there was no other form of transmission,”
says Alejandro Marnich, Manager of Operations for Bio
Bio La Radio.

The damage was far-reaching: uprooting houses, collaps-
ing highways and flattening buildings. It caused chemical
fires, damaged part of capital city Santiago’s International
airport, and destroying hospitals. Even the country’s Fine
Arts Museum was partially ravaged. And dozens of inmates
were able to escape from one of the country’s prisons.

Generators Kept Them “On The Air”
Power outages were widespread and severely hurt

communications channels of all types, making the re-
mote coverage of Bio Bio La Radio even more crucial.
Marnich notes that the network has generators in all of
the country’s major cities – another fortunate choice
made long before the quake – and was back on the air
shortly after the quake hit.

“It (back-up power) allowed us to go on air within 20
minutes of the earthquake, making us the only broadcast
medium at the epicenter and in Santiago and Valparaiso
and giving us a way to inform people of what was happen-
ing,” Marnich says.

Bio Bio’s Maria Carrasco reporting live.

A ship tossed on shore in the disaster.

Buildings were reduced to piles of rubble.

More devastation to report.

Bio-Bio’s Access – Job well done!
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FCC Focus
Political Ads – Yes or No?

by Peter Gutmann

– Continued on Page 20 –

As we head into the final sprint of this year’s political
marathon, let’s review some of the most persistent questions
and concerns.

Perhaps the most widespread issue is access – whether
a station with a specific format or audience must run politi-
cal ads at all. The answer depends upon whether the station
is commercial or noncommercial and whether the candidate
is Federal or non-Federal.

Non Comm Restrictions
Noncommercial stations have no obligation to air any

political material at all. Indeed, the Communications Act
forbids them from supporting or opposing any candidate for
political office.

Can they run editorials or make endorsements? No!
However, note that these limits apply only to broadcast

activities and do not cover websites, newsletters and the
like, although appropriated funds may impose further
restrictions.

Commercial Station Obligations
Commercial licensees can decide which, if any, non-

federal candidates they wish to allow on their air. If you want
to sell ads only to city council candidates and ignore all other
local or state elections, that’s fine – just don’t expect any
favors from the mayor whose requests you snub.

And remember – once you allow one legally-qualified
candidate on the air, you must afford equal opportunities

to all legally-qualified opponents for the same office – but
only if they claim that right within seven days of their
opponent’s prior use.

Federal Candidates
In contrast, Federal candidates (that is, candidates for the

U.S. Senate or House of Representatives in the 2010 election)
must be given reasonable access to every commercial station.

Whether all-music, religious, time-brokered or foreign-
language – none of that matters.

All legally-qualified Federal candidates must be given
an opportunity to buy air time essentially whenever they
wish, subject to certain reasonable limitations for non-
standard lengths or placement.

How about candidates whose views you find repugnant?
Sorry, but you can’t pick and choose specific candidates to
allow on the air. All Federal candidates are entitled to
access. Plus, once you allow any candidate on the air, then
you must accommodate all of his legally-qualified oppo-
nents for the same office.

Often the problem takes care of itself, though, as most
candidates tend to steer clear of ideologically-opposed me-
dia, and don’t want to spend campaign dollars on hostile
listeners. But that’s a candidate’s choice.

Remember, too, that write-in candidates are not auto-
matically entitled to status as legally-qualified unless they
meet criteria established by the FCC and applicable state
election authorities.

The Discalimer Option
To distance yourself, can you precede a political spot

with a neutral disclaimer that it doesn’t represent your
views?

Yes, but only if you preface all other political spots for
the same office with the same disclaimer.

Why? Because the Communications Act forbids broad-
caster discrimination among candidates.

No Censorship
Can you censor a spot you find offensive?
Not if it qualifies as a “use” – that is, a spot in which the

candidate’s voice is heard.
In exchange, you are immune from libel and slander for

airing it.
Non-uses, though, may be edited or refused on the basis

of defamatory or offensive content, which you could be held
liable for broadcasting.

What if I Get a Complaint?
If an opponent claims that an ad is defamatory and

demands that you cease airing it, do you have a duty to
investigate?

Not if it’s a “use,” (since you can’t censor it). Otherwise,
if it is a non “use” – yes.

 But, only to the extent of asking the sponsor to justify
the claims in the ad, and being satisfied that its response
seems reasonable.

Political Rate Disclosure
When a candidate or representative inquires about your

political rates and policies, how do you disclose them?
There is no standard approach or format, so long as all

station selling practices are divulged in a way that enables a
political advertiser to make an informed decision among the
myriad possibilities.
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Yes, so long as the choice of participants is based on
a reasonable determination of their newsworthiness and
so long as it’s a genuine adversarial debate, with no
candidate able to dominate or control the content, format
or production.

Specific Candidate Situations
How do you accommodate a program host who runs for

office? Unless legally-qualified opponents agree to waive
their equal-opportunity rights or accept a station proposal
in lieu of their rights, you must offer them comparable time.
For that reason, most stations require air personalities who
become candidates to suspend their “on-air” appearances
during their campaigns.

How about an advertiser who becomes a candidate and
voices his own spots? Such spots become “uses,” so equal
opportunities apply here as well. A station would have to
make comparable spots available for purchase by legally-
qualified opponents.

Speaking of what rates may be charged, can the vexing
complexities of lowest unit charges be explained in a few
simple sentences? ... Oops, we’ve run out of space.

Political Manual
Of course, the specific rules are far more complex than

this summary allows. For more information, you’re wel-
come to download our firm’s Political Broadcast Manual
from our website:
www.wcsr.com/resources/pdfs/politicalbroadcastmanual.pdf

Even then, many questions will require the input of your
communications attorney.

Peter Gutmann is a member in the Washington, DC office
of the law firm of Womble Carlyle Sandridge & Rice PLLC,
he specializes in broadcastregulations and transactions.
His email is: pgutmann@wcsr.com

FCC Focus
by Peter Gutmann

– Continued from Page 18 –

However, it’s always best to make disclosures in writ-
ing and to include a copy in response to all political
inquiries.

Issue Ads
Must you air issue ads from political organizations or

other entities? No – only Federal candidates are entitled to
access.

If you do air issue ads, do you have to allow opposing
viewpoints as well?

 No – you can be as selective as you wish, although most
broadcasters tend to foster an image of fairness to all
elements of their audience and advertisers, even though not
legally required to do so.

Must a Station Remain Neutral in an Election?
Only if you are a non-commercial station. Otherwise,

not at all.
You’re free to editorialize and even endorse specific

candidates. Unless the fairness doctrine were to be revived
(and there seems little chance of that), neither opponents
nor their advocates have a right of response.

Do you have to balance your news coverage of election
issues or offer time for responses?

No – genuine newscasts, news interviews, documenta-
ries and on-the-spot coverage of genuine news events are all
exempt from equal opportunities.

But there are specific qualifying rules for each type of
exemption. Generally, each must reflect independent jour-

nalistic judgment of its newsworthiness, and cannot be used
as a subterfuge for advancing a particular candidacy.

Giving Away Time
What if you don’t want to sell time – can you give it

away?
Yes, but remember equal opportunities – whatever you

give to one candidate must also be made available to all
legally-qualified opponents.

And bear in mind that all such gifts are subject to the
Federal Election Commission’s political donation rules.

If a candidate refuses a station’s offer of free time when
a gift of free time has been made to her opponent, does she
waive her equal opportunity rights?

No – you must accommodate her reasonable requests
for equal opportunities or cancel the initial gift.

Once you air a spot or give away time, must you advise
opposing candidates of their equal opportunity rights?

No – that’s what your Political File is for. It’s the burden
of opponents (or their committees) to find out what they
may be entitled to.

But be sure to update your Political File at least daily, so
as to ensure it is relatively current when inquiries are made.

The Political File
Do you have to answer telephone calls concerning the

contents of the political file, such as a candidate or
representative asking for information concerning equal
opportunity rights?

No – but if you do accommodate even a single telephone
request, then you must extend similar treatment to all, so as
to avoid any display of favoritism.

Debates
How about a debate – can you extend selective invita-

tions and ignore minor-party candidates in that way?
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Safety and Security
A regular column on protecting property and persons – with a technical slant.

by Jeff Johnson
Radiation – Part 3

‘

– Continued on Page 24 –

As broadcasters we have learned that our lifeblood, RF
energy, though a form of radiation, is not as dangerous or
scary as it is too often made out to be in headlines and
courtrooms.

It can, however, be damaging to life in the form of
heating. Coming too close to an RF source, depending on
strength, frequency, or lack of protection, will hurt us
bodily – in the budget or in the legal arena.

Protecting Personnel
How can we as engineers, managers and owners

protect our employees, the public, our pocketbooks and
ourselves?

There are extensive standards and regulations con-
cerning RF exposure. Research will reveal copious charts,
graphs and regulatory tomes. All of this must be simplified
to be effective. In a simple manner there must be go/no-go
boundaries established.

Color can be visually very effective in conveying
caution and danger. Combined with international symbols
and explanatory text, strategically placed signage will
protect our business interests as well as the health of all.

OSHA’s Proposal
OSHA (Occupational Safety and Health Administra-

tion) has proposed five levels, areas, or categories for
managing RF exposure.

The illustrations are for example only and were created
by the author. Colors, except the green, are those used by
Rfsigns.com

Category 1 Areas
RF fields are lower than general public limits man-

dated by the FCC. No controls or RF safety program
required. Advice: Enjoy your picnic!

Category 2 Areas
RF exposure potentials are controlled and in compli-

ance with FCC public limits. Shielding and time averaging
(shutting down) must be maintained.

Advice: You are getting close and are safe, but don’t
linger!

Category 3 Areas
RF is higher than permissible for the general public,

but is less than occupational limits. Public access should be
denied, and notice of a worker safety program is recom-
mended. Personal protection is not required.

Advice: Do not enter unless you are authorized and
know what you are doing and where you are.

Category 4 Areas
RF exposure is at occupational limits and is controlled

by time averaging and shielding. PPE (Personal Protective
Equipment) is required.

Advice: Go into this area only with protection and
knowledge of worker safety requirements.

Category 5 Areas
 RF exposure is too “hot” to control. No protection is

adequate, and RF burns will result from contact with
certain surfaces.

A “WARNING” sign may be placed outside of a
“DANGER” area.

Advice: “WARNING” that equipment must be shut
down, and “DANGER” under any circumstance if it is
not.

Category 1 Areas

Category 2 Areas and Category 3 Areas

Category 4 Areas
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Monitoring Equipment – Once areas are established,
they must be monitored to ascertain continued compliance.
Fixed equipment is utilized for area monitoring and portable
equipment is carried for personal hazard warning.

Personal Protective Equipment – An “RF Suit” or RF
protective garment is worn in high field strength areas. This
is essentially a body-fitting shield – a modern-day suit of
armor.

RF suits allow you to work in areas with high RF fields
when the transmitter cannot be shut down or its power
lowered to a safe level. A personal monitor will alert you
when you are approaching or are in danger.

Personal monitors, such as those pictured above, are to
be worn by personnel entering Category 3, 4 or 5 areas. They
alert the wearer when specific public or occupational RF
levels have been exceeded.

Jeff Johnson can be reached at: jeff@rfproof.com
To get Dave Maxon’s white paper go to:
http://rfsigns.com/rfsignswhitepaper2009.pdf

Safety and Security
by Jeff Johnson

– Continued from Page 22–

Synopsis
CAUTION = Risk of RF shocks without Personal

Protection Equipment
WARNING = Risk of RF burns without Personal

Protection Equipment
DANGER = Risk of RF burns even with Personal

Protection Equipment

Guidance is Available
These categories of areas and cautionary wording are

not easily delineated.
An excellent source for further information  is written

by David Maxson of RFSigns. The link to this white paper
is listed at the end of this column.

Maxson points out that a complete sign should embody
the following: A signal word panel, a symbol or pictorial
panel, a word message panel

The signal word immediately conveys the alert level.
The symbol or pictorial graphically displays the alertness
required, especially in a multi-lingual environment. The
word message conveys particular information.

Measuring Levels
With an overview of differing areas of RF exposure

and danger having been outlined, there is the question
remaining of measuring RF level. There are three catego-
ries of RF safety equipment: survey instruments, monitor-
ing equipment, and personal protective equipment.

Survey Instruments – These are popularly called
field strength meters and are used to determine the level of
an RF field at a certain location.

Measurements made are to establish the five categories
of exposure and the safety requirements of each.

 Category 5 Areas

A complete, informative warning sign.

SafeOne and Narda XT personal monitors.
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Operations Guide
Broadcast Engineering? There’s an App for That!

by Chris Tarr

– Continued on Page 28 –

It used to be that the Broadcast Engineer needed to haul
a bunch of tools and calculators with him or her if they
planned on doing any work outside the shop. Add to that,
all of the different formulas and such that needed to be
committed to memory.

My, How Times Have Changed!
First the desktop computer made the job easier. All of

those texts and calculators could be stored on your desktop
PC for easy retrieval. Of course that wasn’t very portable.
Then along came the notebook computer – portable, and
easy to use. You could have all that information with you
all the time, if you wanted to lug it around.

The next revolution is here! Nowadays, all you need is
a smartphone or iDevice (iPhone, iPad, iPod Touch) and
you’ll have plenty of tools at your fingertips. From reading
equipment manuals to referring to FCC Rules, to even
accessing your desktop computer back at the office, there’s
a lot you can do from the palm of your hand. Let’s look at
what’s out there:

iDevice
We’ll start with these, since at this point it’s the most

common. A quick check of the iTunes store shows a virtual
buffet of Engineering Apps.

RF Tools is a great little app for determining link
budgets, cable loss and Fresnel zones.

Line Calc is a great
transmission line cal-
culator that gives you
loss information on
common cable types as
well as an impedance
calculator.

Resistance is a
handy resistor calcula-
tor – enter the color
bands, and it will tell
you what kind of resis-
tor you have, or do a
“reverse lookup” by
entering in the value
you need and it will
show you the colors.

Finally, E-Formulas is a great formula database that
includes common formulas like Ohm’s Law, capacitive
and inductive reactance, and resonance.

Android
The Android platform is picking up steam and becom-

ing more and more common.
One of the most useful apps I’ve used is DishPointer

Pro. DishPointer Pro is an “augmented reality” app that
uses the devices camera as a viewfinder.

Simply point your
phone to the sky, and
you’ll see a “live” view
with an overlay show-
ing where the satellites
are in relation to you.
It makes finding the
birds real easy!

Electrical Calcu-
lator is designed for
electricians and is
based on the NEC 2008
code. It includes an
Ohm’s Law calculator,
as well as wire size and
voltage drop calcula-
tions.

RF Pad Calcula-
tor is a tool to help
quickly and easily determines the resistor values required
to put together an RF attenuator pad.

Blackberry
Of course, the Blackberry is the go-to device for many

companies. Unfortunately the pickins’ are slim in terms of
decent calculators.

The one I use is EE, which computes Ohm’s Law,  with
capacitance, frequency, and inductance calculators, and
resistor color codes. Almost everything you need!

All Platforms
All of the above devices do have a group of programs

shared among them – these are the “must-haves.” Reading
PDF’s is important.

Dish Pointer’s Screen
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Software
Some of the soft-

ware listed in this col-
umn is free, while some
of it is pay.

The nice thing
about apps for portable
devices is that they’re
generally less expen-
sive than desktop ones,
rarely exceeding $4.99.

Many are free!
Don’t let the cost dic-
tate your decision how-
ever – many free pro-
grams are better than
their paid counterparts.

Pay attention to on-
line reviews and ask
other engineers who use the app about their experience
with it before you make that purchase.

The New Mobile You
The bottom line is that, with one of these handy

devices, you can bring your entire shop with you wherever
you go. No more fumbling around for that manual, or
trying to remember those pesky formulas.

Now, simply pull out that ubiquitous electronic device
and have the information in seconds.

Christopher “Doc” Tarr is the Director of Engineer-
ing for IT at Entercom’s in Madison and Milwaukee,
Wisconsin.

If you have a Station Ops story you would like Chris to
explore in a future column email editor@radio-guide.com

Operations Guide
by Chris Tarr

– Continued from Page 26–

Why Carry Manuals?
With the storage capacity in these devices, there is no

reason to be carrying around manuals any more. iDevices
have PDF viewing capabilities built in, look for one of the
many file utilities in the app store for a way to save the
PDF’s to your device.

Android users can use the built in Adode PDF reader
and can simply store the documents to your SD card.
Blackberry users will need to buy Documents to Go, which
includes a PDF reader. From there simply load your
documents onto your SD card.

Virtual Networking
All three devices also have VNC (Virtual Networking

Computer) clients available. VNC allows you to remotely
access a computer’s desktop.

No more scrambling for a computer with an Internet
connection to check on your server or reset a locked out
account. Simply fire up your VNC client and get the job
done – you don’t even need to interrupt your lunch!

There is a trade-off when using these devices for things
like VNC and PDF reading. Due to their small screen size
(except for the iPad) you’ll have to do a lot of panning and
zooming to see what you want to see.

That can be a pain to do on a regular basis, but for
emergencies or quick reference, it can be a life-saver!

Memory Issues
Of course, memory on these devices can be at a

premium. Although most Android and Blackberry devices
allow you to swap SD memory cards, the amount of
memory in the iDevices are fixed.

 Because of that, you may want to simply visit the
manufacturer’s website and download the documentation
from there. All three devices have capable web browsers,
though Android’s is by far the most full-featured.

The Pros and Cons
There are pros and cons to each device and the way it

handles input.
iDevices and Androids are generally touchscreen, while

Blackberry’s primarily use a keyboard and trackball.
The upside of the touch devices is that you usually have

a lot more real estate, while the downside is that the virtual
keyboard is a little more difficult to master, and it can get
in the way sometimes. While neither is perfect, both offer
excellent and useful engineering apps in a small package.

VNC on an iPad

The Resistance Screen
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Chief Engineer
The Story of Two Rebuilds – Part 3

by Scott Schmeling

– Continued on Page 32 –

In my last two columns, I chronicled our radio evolu-
tion, starting with a single studio rebuild in 1994 then
jumping up to 2008 when we converted offices to studios,
doubled the size of our TOC, and grew overnight from four
to seven stations. After all that, it must be time to take it
easy for a while – or not!

Proving that nothing is more constant than change, we
started planning the rebuild of three of the original studios.
Two of those had been virtually untouched for over 20
years; the third studio is the one that we rebuilt in 1994.

 Studio One
The first studio of the three had been the “FM Produc-

tion” studio. More recently, it had also been used for the
live local morning show of our “oldies” station.

After the morning show, that station went to satellite
and the room was used for production the rest of the day.

New plans called for this studio to become the home of
one of the recently acquired FM stations. This station is
live all day and it has a two-headed morning show with
occasional guests.

The current configuration of the room made it impos-
sible to use for this application – it had been designed for
one person producing commercials.

There’s no way we could accommodate three people
on the air at the same time. So we had some design planning
to do, to reconfigure the room.

Studio Two
The second studio had been the home of the first FM in

the building. The only change in over 20 years was the
removal of the turntables and CD players some time after
switching to computer-based audio.

This station was already doing a two-headed morning
show. The room was functional, but it was long overdue for
a face-lift. The console in this studio was not as functional
as those installed in the majority of our other studios, and
this was limiting the functionality of the room.

These first two studios are very similar – in fact, they
share a common wall. Both would be built as “stand-up”
studios. In addition to the standard equipment compliment,
both needed three microphones plus guest headphones. In
addition, both rooms would also need the standard cabling
pulled in.

We planned to do one studio at a time. During the
construction phase, the station involved would be broad-
casting from one of the other studios in the building.

Studio Three
The third studio, KTOE, is the studio for our original

AM station, and has unique requirements when compared
to the other two.

We had rebuilt this room in 1994 to make it more
interview-friendly, and included space for two guests. A
few years ago we added to the counter top for a co-host.

But more and more, we needed space for additional
guests, and the co-host modification really didn’t work
well. The whole room needed to be redesigned with our
specific needs in mind.

In addition to the main host (board op), we needed a
better co-host position, and we wanted to be able to
accommodate up to four interview guests at once. This
room also needed a new console. Unlike the other two
studios, this would be a sit-down operation.

Bringing in The Troops
We enlisted the services of two local professionals

to help with the room design and decorating. Gary
Rudolph of Cherry Creek Cabinetworks and Cyndi
Christenson of Quartz Surfaces, both in Mankato, MN.
Gary is a Certified Kitchen Designer and Cyndi would
be helping us select the best color and edge-treatment
for the Cambria quartz countertop.

KTOE Before the Rebuild
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That phase of the job never goes fast enough, but
there is a lot of detail to which attention must be paid!

Two of the studios got much-needed new consoles
and given the scope of the AM studio project, I again
brought in Marv Olson, a contract engineer and friend
from Austin, MN, to help. All three rooms were coordi-
nated efforts, working with and around cabinet and
counter setters, carpet layers, painters, electricians, and
HVAC people.

The End Result?
We how have three showcase studios that we can be

proud of. The time spent on planning, and designing have
proven to be well worth it. By involving all air staffs, they
have ownership of and pride in their rooms. Now if they’d
just stop eating in there. What do they think this is – a
Kitchen!

Scott Schmeling is the Chief Engineer for Minnesota Valley
Broadcasting, a 16 station group in Southern Minnesota. He can
be reached via email at:  scottschmeling@radiomankato.com

Chief Engineer
by Scott Schmeling

– Continued from Page 30 –

You may ask, “What does a Kitchen Designer know
about radio studios?” When you think about it, they are
more similar than different. Both contain equipment spe-
cific to the room. Both are designated work spaces. Both
need proper lighting and traffic flow. And most likely food
is eaten in both – but I won’t admit that here.

Project Planning
Meetings were held with Gary and Cyndi, and the air

staffs of each respective station – management and engi-
neering all in attendance. The specific needs and wants of
each station were discussed. Then measurements were
taken, and Gary and Cyndi went to work.

In the case of the first two studios, Gary brought back
printouts and computer renderings of his designs.

We looked them over, listed the pro’s and con’s, and
suggested changes and refinements. Once each design was
approved, cabinets and counter tops were ordered.

Special Considerations
I mentioned earlier the unique requirements of the AM

studio. For that, Gary did additional research. He showed
us examples of other multi-guest studio designs.

We discussed each one and found the one closest to
what we wanted. Using that design as a starting point, we
reworked things to the point where we thought it would fit
our needs.

Gary took everything back to his office and started
refining the plan. When he was ready, he brought drawings
and his laptop with 3D renderings for us to see. The
renderings allowed us to look at the room from any angle.

Again, questions were asked and answered and some
changes were made. I even got a space for my punch blocks
concealed inside a cabinet above the counter!

Scheduling the Build
Once we had delivery dates for cabinets and counter

tops, demolition and construction were scheduled.
On-Air operations were moved to a temporary studio

and the room was gutted. New cabinets and countertop
were set in place. Then the job of actually making the room
into a studio began.

The Final KTOE Studio Design

KTOE’s New Look
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by Bob Vinikoor

Field Guide
Koor Communications, Inc. is a small, privately owned

group of five radio stations in New Hampshire and Ver-
mont. We have four AM’s with FM Translators and one
Class A FM.

The stations are WCNL AM 1010 10 kW daytimer/FM
94.7, WCFR AM 1480 5 kW daytimer/FM 106.5, WUVR
AM 1490 1 kW/FM 98.1, WCVR AM 1320 1 kW, and
WNTK FM 99.7 6 kW.

LBA Made Rental Space Possible
We were approached back in 2001 by a cellular com-

pany that wanted to co-locate their equipment on our
existing WCNL tower in Newport, NH.

The tower is a series fed 10 kW AM stick, so co-
location at the time seemed remote.

However LBA designed co-locator coils to isolate our
10 kW AM signal from their cellular equipment and all has
worked fine since.

More Renters More Revenue
We have added four other cellular carriers to that tower

and have ten other cellular leases divided up amongst our
other AM towers – fifteen leases and one paging company
in all.

Since that initial call, we have made sure that our
towers are listed on all the data bases that cellular carriers
search for possible co-location sites. This is an important
step to reach possible space renters.

LBA Made
It Easy

The equip-
ment we got from
LBA has worked
flawlessly over
the years.

LBA made
the process easy
for us by taking
care of all the
technical paper-
work that was
needed.

LBA did the
necessary filings
of FCC Form 321
Impedance mea-
surements and
there is no appreciable difference to the AM signals.

The Noticeable Difference
The only noticeable difference is the significant rev-

enue these cellular leases generate to the bottom line of
operating radio stations in small markets.

 In fact the WCNL AM 1010 daytimer won the 2009
New Hampshire Association of Broadcasters Station of the
year, and is a finalist for the 2010 NAB Marconi Awards.

Isocouplers

WNTK Uses LBA to Reap Revenue From Towers

Koor’s Tower in Lebanon, NH

It’s Easy Money
If anyone has reservations about allowing cellular

companies to co-locate on their towers, I would highly
recommend that they re-consider that decision.

Once construction is done, it’s pretty much seamless
and the cellular companies operate in the background.

No Additional Environmental Issues
Adding the cell renters to the tower had no additional

impact to the environment or to the wildlife in the area.

The local deer, other wildlife and the visiting Cana-
dian Geese still congregate near the base of our towers to
feed and frolic.

Bob Vinikoor can be reached by e-mail at
bob@koormedia.com or via cell at 802-236-1629. For
more information about LBA products and services visit
LBA’s web site:  www.lbagroup.com or call LBA Technol-
ogy at 800-522-4464.

Wildlife at the Lebanon, NH Tower Site
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nels, and four logic relay interfaces for direct interface
with other equipment.

In addition, it includes a stereo silence sensor, a built-
in power loss detector, a separate set of contacts for
remote power control via a third-party device, and an
optional temperature probe.

All of these features are programmable in numerous
manners to accommodate a host of user requirements.

Internet Connectivity
Every feature of the Site Sentinel-4 can be accessed

over any IP network, including a private network, and, of
course, the Internet.

It even features a logging system for parameter snap-
shots, alarms, status, metering and temperature sensing
that will e-mail anyone of eight recipients with routine
metering and/or alarm situations.

Security – Password Protection
Each channel of control can be password protected,

making it possible to assign security clearance for each of
our four separate affiliates at the up-link to have its own
password. Everyone can monitor what’s going on at any
time, but this limits control functions to those with
specific password authority.

Of course, the Site Sentinel-4 has the regular fea-
tures we’ve all come to expect from Broadcast Tools.
The manual with screen shots makes setup and opera-
tion a breeze.

Michael Bradford is the owner of Bradford Broad-
cast Audio Services in Jackson, MI. He can be reached
via email:  mbradford@triton.net

by Michael Bradford

Field Guide Remote Control

Broadcast Devices Sentinel-4

Tucked into a corner of the transmitter room at WILS
in Lansing, Michigan, are two Mid Atlantic equipment
racks full of equipment that constitute the up-link for the
Michigan Farm Radio Network. This satellite delivery
provider began almost 30 years ago, serving affiliates
with farm market news that impacts a three state area.

Increase in Services Provided
When Saga Communications purchased the system,

they moved it to the present location and expanded
services to include becoming the up–link site for five
Professional Sports teams, the Illinois Radio Network
with studios in Chicago, and most recently, the Minne-
sota News Network, with its main studios in Minneapo-
lis/St. Paul.

For many years we have depended on various Broad-
cast Tools equipment to permit dial-up audio monitoring,
remote switching and, most recently, Internet-based con-
trol of re-boot functions for two Nexus ISDN codecs
using the Broadcast Tools “Web Switch.” It soon became
obvious that we needed more capability than existed with
our previous dial-up units.

Project Planning
The engineering team decided that the new system

must permit access to all five affiliates’ T-1, ISDN, dial-
up and alternate program systems.

This is where the Broadcast Tools Site Sentinel-4
entered the picture.

The recent installation of a hi-speed Internet connec-
tion into the up-link site to accommodate our Web Switch
opened up a whole new venue for remote control and
monitoring.

The Site Sentinel-4 is a cost-effective, one-third-rack
size device for web-based remote control, monitoring,
status alerts and relay interface with other equipment
from virtually anywhere you have access to the Internet,
including the newest web-capable hand-held devices.

Perfect Fit
Reviewing the Site Sentinel’s capabilities gave me

the immediate impression that the designer had been
sitting in on our brain-storming sessions all along.

Here was a “tool” that includes analog metering for
four separate channels, status monitoring for four chan-
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One of our new SPARTA BROADCAST dealers is:

Erickson Broadcast Sales Corporation

541-460-0249 • www.ebsradio.comValid with pre-paid orders only.
Estimated Delivery time 3-5 weeks.

Order Your SS-200 Now and

Save $295

Regular Price $3,795

Presenting: The SPARTA SS-200 Back-Up and Low Power AM Transmitter
THE WORDS YOU

DON’T WANT TO HEAR

“THE TRANSMITTER
IS DOWN”

www.SpartaBroadcast.com

Order the Sparta SS-200 today,
because 200 Watts on the air
sure beats being off the air!

• Frequency Adjustable
• 1 to 200 Watts Output

• External Frequency Sync
With Two Pre-Set Buttons

Model 81094

The Model 81094 is the first in a series of Internet/lntranet accessible
Advanced Wattchman® Wattmeter/Alarm systems that will monitor
both forward and reflected power in two transmission lines with only
one controller. Unlike previously available systems that needed one
controller for each transmission line, the Advanced Wattchman® will
monitor two lines (4 ports). The front panel display shows power on
both systems simultaneously. Operating conditions may also be dis-
played on a PC from any location on the Internet/Intranet.

• Protects Your Transmitter System
• Bright Fluorescent Display
• Continuous Display for Two Systems
• Remote Display and Control
• Audio and Visual Display of Faults
• Power Range: 1 Watt to 100 kW
• Frequency Range: 2 MHz to 2.3 GHz
• Modulation Type: Analog Elements (FM, CW)
• Accuracy: +/- 5% of full scale
• Master alarm plus one alarm for each system.
• Nominal Size: 1-3/4" H x 19" W x 7" D - 1RU
• Two Year Limited Warranty

1-800-COAXIAL • 440-243-1100
www.coaxial.com

Coaxial Dynamics

Advanced Wattchman® Monitor/Alarm
For Analog and Digital Broadcasting
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Practical Engineering
Report It!

by Mike Callaghan

The magazines are full of ads touting all sorts of new
digital recorders, and how easy they make it to record news
and interviews out in the field. Without taking anything
away from any of them, there’s a way this can be done
conveniently and without breaking the bank.

Netbook Field Recorder
Small netbook computers, the ones in the $200-$300

range, are equipped with stereo mike inputs, headphone
level outputs, and offer a huge range of versatility that
dedicated recorders cannot match.

Weighing a mere 2-3 pounds, these have hard drives
that can handle days of material. They record in stereo or
mono, and come with Windows operating systems – either
the benchmark XP, or the newer Windows 7.

Editing Freeware
There are a number of freeware audio editors that will run

on these netbooks. I find the favorite with our news people is
an extremely friendly program called MP3 Direct Cut. This
records and edits stereo audio as a native MP3 file.

Compared to other editors, it saves a tremendous
amount of time by not having to convert the audio into
different formats just to get it edited. It has cut and paste,
shows the waveform being worked on, and does automatic
fades and gain changes. It’s about perfect for actualities
and interviews. You can get it from any freeware web site.

 Word Processing
 If you are planning on doing scripted interviews, you

can install a word processor into the netbook. Then you can
either type in the script or load it from somewhere else with
a USB drive. Once the script’s on board, it can scroll up the
screen for you and the guest to read while Direct Cut
records the dialogue in the background.

Field Produced Programs and News
For news events, the netbook will capture actualities

one after another. If you’ve loaded the news intros into the
computer, you can cut and paste complete newscasts
together in the field.

WiFi Upload
The netbooks come with Wi-Fi, and now McDonald’s

does too, so you can piece them together and then send
them back to the station while you grab a cup of coffee or
a Big Mac.

If the Golden Arches aren’t convenient, a USB jack on
the netbook will accept a GS3 card to ship the files through
the cell system.

If you want to send photos back for the station’s
website, the netbooks also have SD card readers. Or
you can import camera data into the USB ports and then
send it.

To start putting one of these packages together, you’ll
need a list of accessories to make sure you have all possible
uses covered. My shopping list is on page 40.

MP3 Direct Cut Screen

Suggested Accessories

(Continued on Page 40)
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ECONCO
New Power Tubes

Newly manufactured tubes
are now produced by Econco

in Woodland California

NEW

Phone: 530-662-7553 • Fax: 530-666-7760
Toll Free: 800-532-6626
www.econco.com

1318 Commerce Ave, Woodland, CA 95776

2655 Philmont Ave, Ste 200, Huntington Valley, PA 19006
800-441-8454 • 215-938-7304 • Fax: 215-938-7361

Fine Used AM & FM Transmitters & New Equipment

5 kW 1987 Harris MW5B
50 kW 2006 Harris 3Dx50 Destiny

FM

1.0 kW 1993 BE FM1C
1.0 kW 2009 Crown FM 1000E Solid State
2.0 kW 2001 BE FM 2C Solid State
2.0 kW 2003 Harris Z2 Solid State
3.0 kW 2007 BE FM3C Solid State, New Never Used
3.5+1.75kW HD 2007 BE FMi301 Solid State
3.5 kW 2007 Harris ZX3500 Solid State
4.0 kW 2007 BE FM4C Solid State
14+5 kW 2005 BE Fmi1405 Solid State
20.0 kW 2005 BE FM20S Solid State
27.5 kW 1988 Continental 816R-4B Solid State IPA
35 kW 1986 BE FM35A
35 kW 2008 BE FM25T Solid State

AM

Please go to our website for updated listings.
Retuning and testing available – call for quote!
OMB STL systems for radio, complete
with antenna and cable for under $5,000!

EXCITERS:
New  30W Synthesized Exciters
Used Harris Digit 2nd Generation
Used BE Fxi250 exciter, FM & HD (with Engine Card)

TRANSCOM CORPORATION
Serving the Broadcast Industry Since 1978

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

USED MISC. EQUIPMENT:
Used BE XPI 10, HD Generator
Used Bird Wattmeter
Used Crown D75 Amplifier
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Bay Country
Broadcast Equipment

E-mail: sales@baycountry.com
877-722-1031 (Toll Free)  443-596-0212 (Fax)

7117 Olivia Rd, Baltimore, MD 21220

Fax or email your list to us and we will respond with our offer promptly.
We only buy good working equipment with traceable serial numbers.

Fax Your List Today – 443-596-0212

Buy • Sell • Trade

http://www.baycountry.com
(Website Updated Daily)

Turn Your Excess Gear Into Cash

Your #1 Source for Quality
Used Radio Broadcast Equipment

View our latest list of equipment on-line at:
www.baycountry.com

Or call and we will fax it to you.
All equipment sold with a 15 day return guarantee.

Practical Engineering
by Mike Callaghan

Record It!
– Continued from Page 38 –

Mike’s Suggested Shopping List
• The Netbook Itself – These have 1 GB of RAM, a

160 GB or so hard drive, and a minimal battery. You should
explore getting the largest battery pack available.

Typically rated for 6 hours, these are cheap insurance
against losing something important over a low charge.
Also, using a GS3 card or WiFi extender can reduce the
battery life. While McD’s does have WiFi, not all have
user-friendly AC outlets, so you may be on your own for
extended periods.

• A Broadcast Quality Mic – The audio electronics
in the computer are certainly up to broadcast use, so a
good microphone will make a difference. A super-car-
dioid will cut down side and background noise, and focus
on the speaker.

For interviews, take two mics and an adapter to feed
them into both channels together. There’s no advantage to
recording the interview in stereo, unless you want to take
the file back to the station and edit it so it sounds as if
someone else is asking the questions. In that case, two
mikes feeding two channels makes sense.

• Headphones for Editing – These can be the earplug
variety, but for hours and hours of intense cutting and
pasting you’ll want something more comfortable.

There are some really small “over-the-ear” headsets
that are positioned by curved plastic arcs that fit behind the
ear. These work well, and they fold up for transport.

• A Logitech V-220 Cordless Mouse – The receiver
this uses slides into the bottom of the mouse and switches
it off in the process. No dead batteries because you left
it on.

Also, the scroll wheel clicks to the left and right, and this
can be set up to go forwards and backwards in the browser.
You will love it, trust me. Don’t even try editing with the
computer touch pad – unless you forget to pack the mouse.

• A Small Battery-Operated Booster Speaker – The
speakers in the netbook can make noise, that’s about it. If
you will be playing back parts of interviews or files for you
and someone else to hear, this will be important.

• A 6-Foot RJ-45 Cable – If all else fails, you could
find a friendly net port somewhere. If you do, you may not
be able to find a cable to borrow – always bring your own.

• Two Sets of Spare Batteries – For everything that
uses them. Don’t assume any installed battery is fresh.

• A Pouch to Carry it All – Simpler is better – there
needs to be the larger zipped compartment for the netbook,
and a smaller one for the headphones, mouse, speaker, AC
charger, etc.

The mics may be too bulky for this carrier and will
travel separately in their own pouch that will also carry
the mike cables and the adapter that plugs into the
computer.

Booster speaker plugged into computer. Looking at the photo it’s easy to see how compact the
complete package is, plus it weighs under 4 pounds.

I use a separate carrying case for the microphones,
cables and adapter which isn’t shown in the picture. You
can design your system to fit your needs, but remember
the key is to keep it as compact as possible for easy
transportation.

A Great Idea With Multiple Uses
Not only will it do a great job of capturing news and

interviews, it surfs the web and sends and receives email
as well

It’s become an important part of the on-air presence,
and the cost was less than taking the sales staff out to
lunch.

Mike Callaghan is the Chief Engineer at KIIS FM, in
Los Angeles,California.

A fledgling staffer with the complete package.
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EAS1 Encoder-Decoder

30 Years Experience with

Alerting Equipment
257 W. Union Street, Athens, OH 45701

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

Model CRW-S Weather Receiver
For receiving alerts from the
National Weather Service (NWS).
Redesign of our Model CRW now with
the “SAME” decoder feature.

Easy to Use and Reliable EAS Equipment*
 Pre-programmed for your location.
 Program interrupt relays built in.
 Six audio inputs.
 2 minutes stored audio.
 All operations via keypad.

EAS1 Encoder-Decoder
EAS1 Decoder
EAS1-CG Encoder Decoder with built-in character generator.
*Optional DTMF interface available.

Model CMR Digital
Antenna Monitor
 Remote Controllable
 True ratio readings.
 Phase sign automatic, no extra

   operation.
Contact Jim Gorman at:  740-593-3150

 jimg@gorman-redlich.com • www.gorman-redlich.com

Model CMR Digital Antenna Monitor

Model CRW-S Weather Receiver
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Original Parts – New and Used:
RCA • Harris/Gates • Energy-Onix • Continental/Collins

CCA/CSI • ITA/Wilkinson • Sparta/Bauer • Ratheon

COMMERCIAL RADIO COMPANY

www.commercialradiocompany.us
DISCOVER, VISA, MASTERCARD, AMEX, C.O.D's

and pre-approved P.O.’s accepted.

OVERNIGHT SHIPPING – MANY STOCK ITEMS
PHONE: 802-226-7582  • FAX: 802-226-7738

Misc. Components:
Resistors • Rheostats • Weschler AC, DC and RF Meters

Custom Calibration of AC, DC, and RF Meters
Rebuild, repair and calibration of General Radio Co. Instruments

Capacitors:
Mica Capacitors • Ceramic Capacitors
Fixed and Variable Vacuum Capacitors

Non-PCB Oil-Filled Capacitor Transmitter Replacement Kits

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

Micro Communications, Inc.
Toll Free: 800-545-0608
www.mcibroadcast.com

WHY NOT SWITCH TO MCI?

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

Control panels available.

COMPLETE FM/TV PRODUCT LINE

• ANTENNAS

• SPLITTERS

• NOTCH FILTERS

• HARMONIC FILTERS

• POWER COMBINERS

• CHANNEL COMBINERS

• N +1 SWITCHING MATRIX

Small Market News
Perception of AM Decline Not Borne Out by Economics ...Yet

by Judith Gross

Heritage AM stations in major and medium markets
simulcasting on FM, AM properties failing to sell; Clear
Channel actually donating AM stations to help further
minority ownership and a Galveston AM leasing it’s
airwaves 24/7 to a Chinese-government-run news agency
– all sound a lot like more nails being hammered into the
coffin of radio’s first frequency band.

Then there are those ridiculous sale prices on AM
stations in small markets. Is there any good news ahead for
AM radio?

Ever since the rise of FM music stations and the
eroding of the fidelity of AM signals as radio manufactur-
ers responded to interference, the industry has been pin-
ning its hopes on the “next big thing” to save AM.

Hopes Falter
First came AM stereo – a chaotic morass of competing

interests, as a newly deregulated FCC refused to set a
technical standard. Then came a resurgence of talk radio –
and optimism for AM rose again.

Today, many AM broadcasters have high hopes for HD
radio. Especially since the FCC corrected its short-
sightedness with the stereo question by setting at least a de-
facto standard. Now, though, with the industry abuzz over
interference problems with HD on AM, and with a majority
of the radio listening audience under 55 not even bothering
to push that AM button, things look bleaker than ever.

AM Still Has Value
You would think, then, that AM stations would be

declining more rapidly in value than FMs and that
buyers for AMs would be impossible to find. But, so far,
this perception doesn’t align with reality. Not even in
small markets.

“All stations are selling for less than what they were,”
says Richard Kozacko, President of Kozacko Media Ser-
vices. “It’s part of the recession that we’ve gone through.
Just like housing, stations are not getting the prices they
were commanding a few years ago.”

AM Stations Still Sell
As a broker for the sale of stations who is based in

Elmira, NY, Kozacko has a chance to work with buyers
and sellers of both AMs and FMs. He estimates that
stations have lost about a third of their value since the
economy took a downturn. But are AMs declining more
rapidly than FMs? Not noticeably, he says.

“People are still buying AM stations,” Kozacko says.
But he adds, “Of course the demand for AM stations is not
as great as for FMs, because of the smaller listenership.”

But What About Small Markets
Well, what about stations in smaller markets? Surely

their value is declining faster than in large markets? Not by
Kozacko’s experience.

He admits it’s tougher owning a radio station these
days than it used to be, but he says that’s true across the
board – not just for AM stations and not just in small
markets. More than ever, “Radio is not a game for ama-
teurs,” says Kozacko.

HD: An Uncertain Savior
So, what can bring hope to a weary AM station owner

in these tough economic days, with on-line technologies
more popular than ever? HD?

“A big ‘if,’” Kozacko says. He cites a Media Brokers
Association breakfast where out of 50 members present,
only one had an HD radio.

It’s All About Programming and Localization
In the end, Kozacko and others like him echo the

sentiment that savvy industry leaders have been repeating:
it always comes back to programming.

“People will continue to turn to AM for specialty
programming, ethnic shows, provocative talk and for news
and sports,” notes Kozacko. And in small market stations,
nothing trumps serving the local community.

“It won’t do for a station to simply pass through
syndicated programming from a satellite in lieu of giving
the local listeners what they want.”

Kozacko adds, “And people will always still respond
better if you call the station and instead of an automated
voice mail menu, you get to talk to an actual human being.”

This is part one of an on-going look at AM Radio in the
Small Market News Feature.

Judith Gross is a writer and radio producer with her
own freelance marketing and media company in
Binghamton, NY. You may contact her at email:
judithgrossradio@gmail.com
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Re-Manufactured
Bauer Transmitters Available
AM/FM – 2.5 kW to 25 kW

www.bauertx.com   paul@bauertx.com
915-595-1048   Fax: 915-595-1840

BBBBBAAAAAUER - ELUER - ELUER - ELUER - ELUER - ELCOM BCOM BCOM BCOM BCOM BAAAAAUER - SPUER - SPUER - SPUER - SPUER - SPARARARARARTTTTTA - CETECA - CETECA - CETECA - CETECA - CETEC

Full Service Broadcast Engineering

Serving Broadcasters for over 12 years.
888-509-2470  • www.broadcastworks.com

Project Management - Studio Build Outs
Transmitter Sites - IBOC Installation

Automation Systems - STL & RPU Repairs
Full Service Shop - Emergency Equipment Rental

24/7/365 Tech Support
We can team up with your engineer to supply extra manpower
for big projects – or we can see your project through turn-key.

BROADCAST WORKS

Service Guide  Radio Equipment Products and Services

CCA PCCA PCCA PCCA PCCA PARARARARARTS & SERTS & SERTS & SERTS & SERTS & SERVICEVICEVICEVICEVICE
V&J Electronics

Can supply all parts, schematics, and
manuals for CCA, CSI, Sintronic, and
Visual transmitters. Field service and

complete rebuild transmitters available.
Call Van or Jerry Meier: 770-907-2694

Fax: 770-996-8225 – 24/7 Service
COD, Visa, Master, Discover, NET-15/30

www.ccatransmitter.com

DA HOOK

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

Telephone & Fax: (708) 524-8588

Solid Brass Hook & Hardware
Fiberglass Rod Handle

#10 Copper Cable & Alligator Clip

Safety Grounding Hook
DA GAP

Lightning Dissapation Gap

Available with Horn or Ball Gaps
Patented (#5,661,262)
Hot Adjust Mechanism

TRANSMITTING

CAPACITORS
MICA-VACUUM-CERAMIC



FM Services
www.towermonitor.com • 336-667-7091

TLM-1 TOWER LIGHT MONITOR
Total Monitoring for Older Lighting Systems

A microprocessor based system designed to monitor the
status of FAA type A incandescent tower lights.
• Individual alarms for photocell, flasher, beacon & marker.
• Status outputs for lights on/off and beacon on/off.
• LED indicators for each alarm and status output.
• Opto-isolated fail-safe outputs for each alarm.
• Easy setup – one button calibration.
• Installs at the circuit breaker panel.
• Available through broadcast distributors.

We Re-Condition
Pacific Recorders BMX I-II-III, AMX,

ABX and RMX, Stereo-Mixer and
Mixer News-Mixer products.

Tel: 800-300-0733   Fax: 231-924-7812
WWW.MOORETRONIX.COM

See the ”News-Update” page at our website.

Our 10th Year
Our client list continues to grow.
Thank you for your confidence

and equipment purchases.

We have replacement Wind Screens and Blast
Filters for the SM-5B microphone.

We now have SM-5B hanger hardware
as shown in the photo.

Service Guide  Radio Equipment Products and Services
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Consulting • Project Management • Contract Engineering
FCC Alternative Inspections • Due Diligence Inspections

Engineering Staff Oversight • Engineering Staff Assistance
Facility Inventory • Broadcast Equipment Acquisition

New & Pre-owned Broadcast Equipment Sales

www.digitalradioengineering.com
Phone: 845-355-4001

Professional Broadcast Engineering Services



Radio Pipeline

Radio Guide  •  September-October 2010PAGE 46

• 16-inch Transcription Records
• Audio Carts
• Record Albums
• 45 and 78 Records
• Reel-to-Reel Tapes
• Cassette Tapes

Summit Audio-Video Services

For information email: summitavservices@aol.com

We Can Transfer:

To Compact Disc

Equipment Distributors, Suppliers, and Engineering Services

Lightner Elec-
tronics provides a
complete turnkey
solution for the de-
sign, build, install
and support of stu-
dios, radio automa-
tion, computer net-
works, transmis-
sion and satellite
equipment.

Their expert
planning and de-

sign staff can help plan your new facility to include
plenty of room, cabling and the right infrastructure –
not only for your current needs but to allow for future
expansion. Their  integrators will also coordinate
with other contractors working on your facility to
provide the most efficient use of time and materials.

A crucial part of design is selecting the right
equipment for your project. In today's radio economy
you need every piece of equipment to deliver the

maximum performance at the best possible price.
Let Lightner’s professionals help you find the best
products for your needs.

Lightner Electronics can provide pre-wire for
audio consoles or devices with any length, cable type,
connector, or termination block. They also build pre-
wires for phone systems, transmitter remote controls
and remote broadcast equipment. Please tell us what
your needs are and we'll build it for you.

Their professional integration team can install
everything you need, from cable tray and conduit,
to rack placement, cable installation, construction
of the block wall (punch blocks, d-rings, tie bases
for cable ties), installing cross connects and instal-
lation of AC power. When they integrate your
facility you can be sure every wire is properly
labeled on both ends and you are provided with a
complete set of documentation for your facility.

Nothing is ever left to guesswork after Lightner
Electronics plans, builds and integrates your facil-
ity. Their Service Division staff has over 70 cumu-
lative years experience in the complete recondi-

tioning and repair of broadcast equipment, with
support from an extensive assortment of diagnostic
testing equipment for restoring products to their
factory specifications.

Older equipment can be rebuilt to work like new
– again, at a fraction of the cost of replacement.
They also offer on-site or mail-in repair and recon-
ditioning of almost all types of audio and transmis-
sion equipment, including, but not limited to: audio
processors, audio consoles, audio amplifiers, auto-
mation systems, cassette decks, CD players, excit-
ers, minidisc recorders, reel decks, RPU equip-
ment, STL equipment, and transmitters.

Lightner Electronics offers competitive rates
for their new product sales and also for all repairs
and reconditioning, with a complete warranty on
the service work performed.

Lightner Electronics
Sales: 866-239-3888

Support: 814-239-8323
www.lightnerelectronics.com.com

Matt Lightner - President

Repair and Service Depot Studio Design and Install RF – Satellite – Transmission



Final Stage
Altronic - 18 www.altronic.com
AM Ground Systems - 41 www.amgroundsystems.com
Armstrong Transmitters - 39 www.armstrongtx.com
Arrakis - 17 www.arrakis-systems.com
Axia - 23 www.axiaaudio.com
Bay Country - 40 www.baycountry.com
BEXT - 41 www.bext.com
Broadcast Connection - 26 www.broadcastconnection.com
Broadcast Devices - 38 www.broadcast-devices.com
Broadcast Software Intl. - 8 www.bsiusa.com
Broadcast Tools - 34 www.broadcasttools.com
CircuitWerkes - 21 www.circuitwerkes.com
Coaxial Dynamics - 37 www.coaxial.com
Commercial Radio - 42 www.commercialradiocompany.us
Comrex - 1, 5 www.comrex.com
Davicom - 39 www.davicom.com
DM Engineering - 47 www.dmengineering.com
Econco Tubes - 39 www.econco.com
Fanfare - 40 www.fanfare.com
Gorman Redlich - 41 www.gorman-redlich.com
Harbach (Peter Dahl) - 47 www.pwdahl.com
Henry Engineering - 2 www.henryeng.com
Inovonics - 20 www.inovon.com
Intrinsicnet (MySine) - 30 www.plussine.com
Jampro - 43 www.jampro.com
JK Audio - 11 www.jkaudio.com

Radio Guide Advertiser Info – September/October 2010
The Radio Guide Event Register

NAB Radio Show
September 29 - October 1, 2010
Washington, DC
www.nabradioshow.com
SBE 22 Broadcast and Technology Expo
October 6, 2010
Tuning Stone Resort and Casino, Verona, New York
www.sbe22expo.org

Broadcasters Clinic & National SBE Meeting
October 26-28, 2010
Madison, Wisconsin
www.wi-broadcasters.org

Fall 2010 National Student Media Convention
October 27-31, 2010
Louisville, Kentucky
www.askcbi.org/?page_id=843

129th AES Convention
November 4-7, 2010
San Francisco, California
www.aes.org/events/129/

NRB Convention
February 26 - March 1, 2010
Nashville, Tennessee
www.nrbconvention.org

Radio Roundup

Email your dates and info to: radio@rconnect.com
Kintronic Labs - 7 www.kintronic.com
LBA Technology - 43 www.lbagroup.com
Lightner Electronics - 4 www.lightnerelectronics.com
Michael Patton - 47 www.michaelpatton.com
Micro Communications - 42 www.mcibroadcast.com
Moseley - 15 www.moseleysb.com
Myat - 35 www.myat.com
Nautel - 9 www.nautel.com
NTI - 36 www.ntiam.com
OMB America - 31 www.omb.com
Omnia - 29 www.omniaaudio.com
ProAudio.com - 13 www.proaudio.com
Progressive Concepts - 22 www.progressive-concepts.com
PSI (Propagation Systems) - 28 www.psibroadcast.com
RAM Systems - 24 www.ramsyscom.com
RF Software - 45 www.rfsoftware.com
RF Specialties - 19 www.rfspecialties.com
SAS - 33 www.sasaudio.com
SCMS - 27 www.scmsinc.com
Shively - 32 www.shively.com
Sparta Broadcast - 37 www.spartabroadcast.com
Systems Store - 47 www.systemsstore.com
Telos - 25 www.telossystems.com
TFT - 41 www.tftinc.com
Transcom - 39 www.fmamtv.com
Wheatstone - 3, 48 www.wheatstone.com

Advertiser - Page Website Advertiser - Page Website
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Magnetics for Broadcast,
Communications and Ama-
teur. Also rewinding selected
transformers and chokes

Now Available from Harbach Electronics

Harbach Electronics, LLC
Phone: 419-945-2359 • Email: xfmr@pwdahl.com

www.pwdahl.com
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 Scott’s KTOE Studio Rebuild Photo Album (story on page 30)

Demo Starts

Scott, Venting Frustration on the Countertop

New Lighting Being Installed

The New Countertop

Studio Begins to Take “Shape”Out With the Old
Page 49 – Radio Guide Digital Extra



Wiring the Console

Scott’s Wire Closet

Wire Closet Close-Up

Cutting Holes in the Counter Top

The Finished Product

A different Angle
Page 50 – Radio Guide Digital Extra



KTOE Before – Taken the Last Day the Old Studio Was Used

KTOE’s  New Look

Grand Opening Ribbon Cutting

Plenty of Room for Guests

The First Interview in the New Studio

Another Shot of the First Interview
Page 51 – Radio Guide Digital Extra












