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Cover Story
Not Again!

by Scott Schmeling – Minnesota Valley Broadcasting
I’m at a loss – I couldn’t decide what to title this article:

“Here We Go Again?” “Twice Is Two Too Many?” “Done
That, Didn’t Like It?” I decided on “Not Again!”

On Thursday, September 22, 2016, at 1:41 in the
morning, my phone rang. (A call at that time is never
good!) One of the Sine Systems remote controls was
calling to report an alarm at a transmitter site. There was
no RF output and I could not bring it up by remote. So,
just like any of you would, I got up, dressed and headed
out – not exactly sure of what I would find. But I had a
fairly good idea.

We had been experiencing a very wet autumn. There
had been many days with rain, sometimes as much as six
or seven inches. But on that night we got 13 inches of rain!
It was still raining as I drove away.

While driving, I tuned in to our other stations to be
sure everybody else was on the air. They were, thank
goodness! I called one of our AM’s that was manned at
that time, to see if I should expect any “issues” while I
drove. Radar was showing rain but nothing else to be
concerned about. But, about 2/3 of the way there, orange
traffic cones suddenly appeared diverting traffic off
Highway 14 and into Waseca, Minnesota – water was
over the highway in a low spot just ahead.

When I got to the site, it was dark, and still raining. I got
my flashlight and took a look at the field. It was much
worse than I has expected!

This was September 22nd. On September 23rd, 2010
the same area had flooded (hence, the “Not Again,” etc.).
This was one day shy of being six years to the day! That
flood had been deemed “The 500 Year Flood!”

I drove to the studio to check my options and to wait for
the sun to come up so we could get a better look. I also
started mentally inventorying what we had and what may
have been damaged.

The site has two towers. For the FM tower we had a
Nautel NV20, a Harris HT10, a Nautel VS1 for a translator,
and a Nautel VS2.5 as a backup for any of the three. Plus,
of course, STL’s, remote control, etc. For the AM tower,
we had a Nautel DN5 for day use, a Harris Gates-ONE for
night, and an old LPB-60 that I just couldn’t throw away.

At 7:15 the sun was up and the rain had let up a little,
so I headed back out. What I saw was much worse than I
expected. Water was literally up to the doorknob on the FM
building and even higher on the AM building! This was
considerably higher than six years ago.

I went back to the studio to see what we could put
together to get back on the air. I had to assume everything
was no longer operable, so I was going to need two FM’s,
one AM, and an AM translator, prioritized in that order.
To my advantage, I had a 250 Watt Crown backup
transmitter not in use, and another VS1 translator not yet
in service – plus a 1000 Watt backup AM still in the box,
at other transmitter sites. In addition, I also had a Marti
PNP 1000, 1 kW backup transmitter, at another site on
the other side of Minnesota. By early afternoon the rain
had stopped and the water had receded considerably. I
took off driving to “harvest” three of the four transmit-
ters I would need.

About 7:00 that evening, I was back, the water was
down, and we had a “duck boat” for carrying the equip-
ment. Brad (assisting me), Kevin (electrician), and I, put
on some chest waders and headed out to the FM building.
In the boat we had the Crown, the VS1, my laptop and
camera, a 1-5/8" Flange-to-N adapter, and some RG214. If
you’re counting, that’s only two FM transmitters. The
translator would have to wait. We got the boat solely for
transporting equipment. The driveway was long enough
and the water deep enough that we certainly didn’t want to
try to carry it out, and risk falling into the water. Kevin, the
electrician, was with us “just in case,” but it was great
having a third set of hands.

When we got to the building, a quick check verified the
breakers had not tripped. In fact, the blower on the HT10
was running. I’m not sure about the fans in the NV20. We
turned those two breakers off and took a look around.

First, the water level had been about 18 inches higher
than six years ago. That’s significant, because six years ago
we had lifted both transmitters and put them on up on
cement blocks and a 6x6, raising them above the water of
2010. We thought we were safe!

Next, the plate transformer and chokes of the HT10
had definitely been in water, but nothing else. The NV20
has 24 power supply modules in the bottom of the cabinet
– 15 of them had been under water. In addition, the exciter
had been at least half submerged.

If that weren’t enough, the VS2.5 had been completely
under water and the VS1 had been slightly over half
submerged!

It was obvious these transmitters were not going to
work tonight – we went to work getting something on the
air.

Using adapters, the 1000 Watt VS1 replaced the NV20
and the Crown 250 Watt replaced the HT10. Both stations
were on the air by 8:15 p.m.!

That was enough for one day. We turned the thermo-
stats for the intake blower and exhaust fan as low as they
would go to guarantee they would both continue to move
air all night – regardless of temperature.

Friday was spent talking to manufacturers to see how
quickly we could get the parts we needed. I opted to
replace all of the power supplies in the NNV20, plus, of
course, the exciter. Not enough power supplies were in
stock and the exciter would have to be assembled –
nothing would ship until next week. The two VS trans-
mitters were shipped to Nautel for evaluation (found not
economically repairable).

On Monday, my friend and frequent assistant, Marv
Olson, joined me and we started cleaning and trouble-
shooting. Also, the Marti NPN 1000 was brought out and
we did a little shuffling of who was on what, and got the
translator back on.

Over in the AM building, a Harris GatesONE had been
on the air – it was in nasty shape! The ND5 had a power
supply problem before the flood and no power had been
applied. That turned out to be a blessing. After a thorough
cleaning with brushes, distilled water, and denatured alco-
hol, we reassembled the power supply and applied AC. A
randomly tripping circuit breaker was traced to a power
line filter that sits directly on the AC input to the transmit-
ter– the clue that there was an issue was the water dripping
out of the filter case! After replacing the filter we found
one bad IC in the exciter. After that was replaced, we ran
the ND5 at about 500 Watts into a dummy load for a couple
days. There were no problems and we ran it up on the
antenna – it’s humming right along.

After the NV20 power supplies and exciter arrived we
plugged them in and ran the transmitter into a dummy load,
again for a couple days. One RF module went out and two
PA Amplifier cards failed. Once they were replaced it
made full power and is running like a top!

The plate transformer on the HT10 was found to be bad
– the flames shooting out the top when the plate button was
pressed was a pretty good indication! It was decided that
the cost to replace the transformer was too high and a new
transmitter was ordered.

We are taking a few steps to guard against this happen-
ing again. I’ll tell you about them later. I mentioned earlier
that the 2010 flood had been dubbed “The 500 Year
Flood.” I’m calling this on the SIX YEAR FLOOD! With
any luck, I’ll be retiring in five years!!

Before I go ... I’d like to wish all of you a very Merry
Christmas and a Wonderful 2017. Until next time – keep
it between 90 and 105!

Scott Schmeling is the Chief Engineer for Minnesota
Valley Broadcasting. You may email him at:
scottschmeling@radiomankato.com

Another 500 Year Flood?
The Water Line

No Escape for This ONE

A Very Wet Autumn
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Studio Site

by George Zahn

The FYI on USB

In previous issues, we discussed ways of making any
office, or even a closet, an extra digital audio workstation
by utilizing your desktop or laptop computer and installing
some basic audio editing software. That works well if you
have a place to record voice or other audio in another studio,
perhaps to a CD or data card, so that you can get it into the
computer. Another option is to have a small mixing console
that allows you decent microphone pre-amps and mixing
ability to plug into the computer’s soundcard.

In addition to the additional cost for the extra equip-
ment, one dilemma remains – signal-to-noise ratio. While
some of the newest sound card and audio input technol-
ogy can yield a signal-to-noise ratio of better than -120 to
1 (120 decibels of audio over 1 decibel of noise), some
older cards don’t even list SNR on their basic specs. We
speak and hear in analog sound, but computers process
that sound as digital audio.

The noise I’m talking about is not the external noise
from the computer fan or other mechanical noise. That’s
in its own realm and can be mitigated by baffling or even
placing the core computer in another room. The SNR is
affected by the computer’s Analog-to-Digital Converter.
We’ll use ADC for short. The computer you may be using
uses either a built-in audio chip or a sound card that
interfaces with the analog audio (microphone or line)
jacks on the computer.

Keep It “Sample”
Going back to Digital Audio 101, the ADC takes

analog audio from microphones or non-digital consoles
and samples that audio, converting it to a quantized data
stream that the computer sees as the audio. Without the
ADC, the computer cannot handle the audio we want to
manipulate in any software.

The digital audio takes the form of samples that are then
stored on standard or solid state drives, flash drives, thumb
drives or as “optical” digital audio on CD or DVD. While
in the computer realm, the audio is simply a complex stream
of zeroes and ones in binary bits that form long chains that
can have up to 44,1000 (44.1k) samples for each second of
audio on CD or the 48,000 (48k) PCM rate. Recording at
lower bit rates yields a bit less than CD quality and has
lower fidelity, but saves digital storage space.

Noise Will Be Noise
If you’re plugged into a mini-plug microphone jack on

a computer that has an standard equipment, non specialized
audio interface, you can adapt the best microphone to
access that MIC input – and get less than ideal quality
audio. Microphones create a much lower audio level than
line devices, and any microphone amplification in the
computer itself is unlikely to be as clean as a basic mixing
console microphone pre-amp. It’s possible that the line
input may be a bit cleaner since you’re not depending on
extra amplification to make its audio usable. If you’ve ever
tried using an inexpensive gaming headset microphone/
headphone combo, you know that many of the mics made
to just plug into the mini-plug on you computer have limited
frequency response as well, often with little bass content.
For broadcast we must do better.

Beyond the audio jack standard interfaces, the ADC is
the area where noise can be introduced when working with

your computer. If you’re simply using the computer for
production of podcasts or streaming, that might be pass-
able, but please remember that anyone listening is likely
listening on far better speakers connected to their computer
than we had ten years ago. Signal-to-Noise on the Internet
may not be as critical as SNR for broadcast, but it will
eventually catch up as stations increase the quality of their
streaming and on-line or cloud media archiving.

So how do we avoid buying an expensive sound card
interface to give us great SNR? We can avoid that interface
altogether by utilizing a feature that has been staring us in
the face for years – the USB port. What was once a limited
field has boomed in USB microphones. These are basic
microphones, often dynamic, condenser and unidirectional
(it helps reject some of the computer fan noise if the desktop
is sitting right next to you). The USB mic does two things
for you. It boosts level and completes the analog-to digital
conversion before it ever leaves the device.

The Best is “Yeti” to Come
That doesn’t make each USB microphone a one-stop

solution. While many run between $50 and $150, you still
want to make sure that the SNR is solid – better than 100 to
1 – which means it has a clean ADC and internal amplifier.
Some of the better touted USB
mics to hit the market include
the Yeti (list about $150) from
Blue which claims to be a plug
and play condenser microphone
with three capsules and 4 swit-
chable polar pattern options
(uni, omni, bidirectional, and
bidirectional stereo). It has a
built-in mute button, and a vol-
ume control for headphone line-
out (more on the headphone is-
sue in a moment).

Just some of the other USB
mics that are out there include
the Samson Go Mic (List $40),
the Conneaut (CAD) U37 is gen-
erally under $50, and Audio
Technica has the AT 2020USB
at around $120. Many of these
mics also feature a large dia-
phragm to enhance bass re-
sponse on voice.
There are dozens
of options, but if
the price points
seem to good to be
true, they may be.
If you’re looking a
specs, many of
these microphones
will list maximum
Sound Pressure
Level, but not nec-
essarily the Signal
To Noise Ratio.
When you see a figure such as 120 dB SPL, that simply
means the element can handle high sound pressure levels

before distorting. The lower price point may also indicate
the ADC in the microphone may be of lesser quality,
potentially affecting the SNR.

The other major consideration that isn’t specified accu-
rately enough on most USB mics is the Frequency Response
of the microphone. Frequency Response indicates the fidelity
that a microphone can reproduce from bass through the mid-
range and into the treble areas of the spectrum. Just seeing a
frequency response of 20Hz-20,000Hz doesn’t tell you any-
thing because it doesn’t indicate how accurate the micro-
phone is throughout that range.

In general, a good Frequency Response rating should
include a decibel range. For instance, a frequency response
of 30Hz to 18,000Hz, plus or minus 1dB, tells you that the
microphone will reproduce those frequencies accurately
within a 2dB variation. That’s really good. Simply listing
the frequency range, without the variation of plus or minus
a number of decibels, means virtually nothing.

Better “Latency” Than Never
When converting audio from analog to digital before

it enters the computer, you have to allow for a certain
amount of latency, the slight delay it takes the ADC to
sample and quantize the sound into audio. That’s why
many USB mics have headphone outputs that let you hear
your microphone output before the digital conversion.
While the delay is minimal, listening to the post-con-
verted audio off of the computer headphone oputput can
be disconcerting. That’s why many USB mics have a
separate headphone output and volume control for it.

So you may have reservations about USB microphones
despite the low cost. There is another option. Whether you
already have a decent small mixer or just want to plug your
tried-and-true studio microphone into your computer, you
can do that with a USB interface. These devices range in
price from $50 to $100 for a simple, one XLR input to USB
output. These devices do the same ADC and level boost that
the USB mic does, but the input is a microphone that you
already know and may be using.

More robust USB converters may have multiple and
higher quality microphone pre-amps, line level inputs, and
pre-latency headphone output in addition to USB output,
many with USB 2.0. Some even have FireWire outputs.

They range from devices such as the PreSonus
AudioBox, the Alesis i02 Express and the Mackie Onyx
Blackjack (all in the $100 retail range) to the heftier and
more feature laden Tascam UH 7000, PreSonus Studio 192
Mobile, and Roland Octa-Capture (the Roland has 10
inputs including 8 mic pre-amps) all in the $400 to $800
retail range.

George Zahn is a Peabody Award winning radio producer and
Station Manager for WMKV-FM at Maple Knoll Communities in
Springdale, Ohio. He is a regular contributor to Radio Guide and
welcomes your feedback. Share your stories with others by sending
ideas and comments to: gzahn@mkcommunities.org

Maximizing Your Audio for Computer Editing

PreSonus Studio 192 Mobile

Tascam UH 7000

Samson Go Mic

Blue Yeti
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Transmission Guide

by Mike Hendrickson

“Distance to Fault” Measurements
in Transmission Lines

I received a request from Stu Tell, a long-time col-
league and friend, to talk about distance to fault measure-
ments in transmission line systems. This topic will be quite
extensive and I cannot cover it in one article. This is the
introduction.

We have all experienced that moment when we dis-
cover that the transmission system or antenna is not doing
what we want. The indicated reflected power has changed
and we cannot account for what happened. Icing has
already been eliminated as the cause because the day is
sunny and the temperature is well above freezing. So what
do we do now?

One of the problems that we encounter is that much of
the transmission line involved is not easily accessible to us.
If the problem is at an AM radio station much of the line may
be buried. If it’s a FM station, most of the line is on the tower
along with the antenna. This means that all of our trouble
shooting must be done “remotely” using test equipment.

The first time I encountered a problem like this, I had
only a wattmeter to tell me that something was wrong. I
borrowed a TDR, but it did not tell me where the fault was
located. It wasn’t until the line shorted that I was able to
locate the problem and make repairs.

We know that a TDR or Time Domain Reflectometer
is a type of “radar” for transmission line. There is a fast
rising DC pulse sent down the line from a pulse generator
through a “T.” Monitoring the line through the “T” is an
oscilloscope. The oscilloscope is monitoring both the
incident pulse and watching for reflections. If there is a
fault in the line, or the line is not terminated in a resistive
load that matches the impedance of the line, there will be
reflections. The location of the fault can be determined by
the time interval between the incident pulse and the reflec-
tion, provided you take into account the velocity factor of
the line. The TDR is excellent at locating severe faults in
transmission lines, but it doesn’t do as well in locating
partial faults. The TDR also will not work at finding faults
if there are bandwidth limitations in the system before the
fault. Another thing about the TDR is that it can be so basic
that you can actually build it out of a 555 timer chip and a
good oscilloscope.

Even though the TDR has limitations, it is a very useful
item of test equipment. Other test equipment you may want
to consider is the combination of a spectrum analyzer,
tracking generator, and a directional coupler. If you already
have the spectrum analyzer and tracking generator, the only
addition you need is a wide band directional coupler such as
the Narda 3020A. The tracking generator generates a swept
frequency signal that is transmitted down the transmission

line. Like any RF signal, the sweep frequency travels down
the line until the signal encounters the antenna. Then the
antenna frequency range is radiated and the other frequen-
cies are reflected back to the source. The directional coupler
directs the reflected signal to the spectrum analyzer. The
spectrum analyzer displays the signal as return loss. This
system is a known as scalar analyzer. There is no phase or
vector information obtained.

The spectrum analyzer, tracking generator, and direc-
tional coupler will enable you measure the performance of
the antenna system and line. You will see the bandwidth
limitations of the system, but you will not see the location
of any faults – just that there are faults.

The final item of test gear that I’ve used is the vector
network analyzer or VNA. One difference between the
VNA and other test equipment is that not only does the
VNA provide scalar or amplitude information about the
transmission system, it also provides vector or phase
information. It’s the addition of the phase information that
makes the VNA so very useful.

The VNA is somewhat similar to the spectrum ana-
lyzer, tracking generator, and directional coupler combi-
nation – but on steroids. The signal generator sends a
signal up the transmission line to the antenna through a
directional coupler. A sample of this signal is provided to
a receiver in the VNA. From the directional coupler, the
signal that is reflected from the load is provided to another
receiver. The amplitude and phase information from the
two receivers are supplied to a CPU. The information is
compared and the result is the amplitude and phase of the
reflected signal.

Once we have the both the amplitude and phase infor-
mation about the reflected signal, we can do all kinds of

interesting things. The CPU can generate several different
types of charts that can be displayed. We can look at
VSWR, return loss, a polar chart, a smith chart, and others.
The VNA will provide us with the resistance and reactance
of the load presented to the port of the VNA.

Here is the interesting thing about a VNA: since we have
the vector information, we can use Fourier transforms to
generate a distance to fault display – in other words, a very
high quality TDR. Depending upon the VNA, you can adjust
the frequency sweep used by the TDR function. You can also
set the start and stop distances for the measurements of faults
in a line. As an example, you could set the analyzer to sweep
a line using a frequency range of 250 MHz to 750 MHz.
Since you can set the start and stop distances, you could
closely examine a possible problem several hundred feet
away. This would enable you to see slight faults or bumps in
the return loss of the line. It would also give you an exact
distance to the end of the line since this is not in the range of
the FM antenna on the end of the line. You could also set the
sweep for just the FM band. This would enable you to still
examine the line even through there are tuned elements
inserted in the transmission line.

Like a spectrum analyzer and tracking generator, you
can also perform tests through a device such as a low pass
filter. The VNA will supply not only the amplitude of the
signal passing through the device under test, but also
information about phase, time delay, and so on.

One of the big disadvantages of the VNA has been its
cost. Most of them are over $10,000. If you are willing to
lose some of the capabilities of the expensive units, there
is one solution. This is the Array Solutions VNA2180 or
the VNA UHF. The VNA2180 is selling for $995 and the
VNA UHF is selling for $1,295. The VNA2180 has an
upper frequency range of 180 MHz with a power output of
+7 dBm. The VNA UHF has an upper range of 1.2 GHz and
a power output of -13 dBm.

Both of the Array Solutions VNAs have a TDR func-
tion. But, the function is limited to a frequency sweep of
the entire range of the unit. The displayed trace is shown
as transmission line impedance vs. distance. On the other
VNAs that I’ve used the displayed trace is shown as return
loss vs. distance. The Array Solutions units will also not
permit you to adjust the start distance and stop distances
for a closer examination of the possible faults.

One of my concerns with the Array Solutions VNA
was the accuracy of the measurement. A couple of years
ago Steve Brown of Radio Rangers, LLC., Doug Thomp-
son, and I did a comparison between an Agilent VNA, an
Anritsu VNA, and an Array Solutions VNA2180. We were
pleasantly surprised that the results of the measurements
on all the VNAs showed the same results.

In my next article I will explain more about making
actual measurements of the transmission system. Until
next time, happy engineering!

Hendrickson, CPBE, CBNT is the retired Chief Engineer of
American Public Media Group.  He has been involved in Broadcast
Engineering since 1969.  Over this time period he has been involved
with all aspects of broadcast engineering from the technical to the
budgeting. He may be reached at: mikehlakeville@gmail.com

Array Solutions VNA2180
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Telemetry & Control
CircuitWerkes Sicon-8 Remote Control

by Kyle Magrill - CircuitWerkes

Remote controls have evolved over the years and con-
tinue to do so today.

Those who have been in the broadcasting business for
many decades can easily remember the Rust, Gates and
Mosely controls that relied on dedicated lines between the
studio and transmitter. In the late 1980s, the dial up remote
control took the field by storm. Names such as Gentner, Sine
Systems, Burk and others were all leaders in the field. Today,
some of those names are still big in the industry, but only
because their products have continued to evolve to keep up
with the changing demands of today.

One of the big paradigms has been a shift towards network
and Internet control.

10+ years ago, when we began design work on our first
full-featured remote control, the Sicon-8, networking was
incorporated as more of an after-thought than as a main design
feature.

For those unfamiliar with the Sicon-8, it is a transmitter/
site controller with dial-up and Internet control. There are
eight metering inputs and eight status inputs, combined with
eight channels of raise & lower relays (16 in total). The
metering inputs can measure raw voltages from -12V to +12V
and can automatically scale the inputs to the appropriate
values. Status inputs are optically isolated. All control is
available via telephone, serial/USB connection or Webserver.
Every control method may be used simultaneously. Program-
ming is done via the supplied Sicontroller software over a
serial/USB connection or by telephone. Almost everything
that can be programmed via serial port can also be pro-
grammed via telephone.

The configuration settings are saved in the software and
also uploaded to the Sicon-8 chassis. If the computer crashes,
the user can install the software on a new PC and download
the settings from their hardware. The reverse is also true.
Settings saved in the software can be used to quickly repro-
gram a Sicon-8 or program clones.

Every Sicon-8 made in the past 10 years can be upgraded
to the latest firmware, so when new features are introduced or
a bug is fixed, most users can download the newest firmware
from our Website and flash their own firmware upgrade.

Even as more and more transmitters are equipped with
internal Webservers, remote controls are still very popular.
This is, partly, because most broadcast plants are too complex
to be satisfied with whatever interface is built into the trans-
mitter. An external remote control lets you operate multiple
devices from one access point, effectively tying the various
equipment together into a unified plant. The remote control is
the nexus of this integrated system.

Redundancy is also important. The ability of the Sicon-8
to communicate via Internet or telephone lets you maintain
control, even if one or the other goes down. Anyone who has
ever been stuck trudging up some mountain to manually reset
their transmitter will appreciate this aspect. Even when phone
lines are not available, the Sicon-8 has proven to work well
with many of the cellular home phone adapter boxes. With
monthly prices starting at $15, these adapter boxes are a great

way to add extra connectivity. When an alarm condition
occurs, the Sicon-8 will pick up the phone line and call you,
or it will text you, or both.

For many people today, networking is the number one
priority in a remote control. For the first eight years of the
Sicon-8’s life, we used a commercial Webserver with limited
capability. It became very clear to us that something far more
powerful was going to be needed. The result was the develop-
ment of our own Webserver to replace the old commercial
product that we had been using. The new Webserver is far
more powerful than its predecessor – in some cases even
exceeding the abilities of the main Sicon-8.

One of the most noticeable changes was to the user
interface. The old interface was text based, but the new
interface is graphical and is designed to mimic the look and
feel of the Sicontroller software that we supply with the units.
At a glance, users can now easily see if the readings are within
the normal range. Information about which alarms are active
can also be seen.

Just below is the original Webserver with the new
Webserver32 shown below that. Both Webservers are dis-
playing the same information.

Most users with Internet service want to be able to do at
least two main things: First, they need to be able to see their
Web interface over the Internet. Pinholes or Port Forwarding
are commonly used to get Webservers connected to the
Internet. Our on-line technical manuals (circuitwerkes.com/
support.html) for Web enabled products describe how to do
this. Second is alarm reporting.

Alarm Reporting:
Once you have your unit visible on-line, the second most

frequently asked question is, “how can my unit email or text
me if there is trouble?”

In our devices, setup for this is done in three steps. First,
we setup our general email settings which include the SMTP
server data (A), port number (B) and reply address (C). We
also have to enter the email addresses or SMS text addresses
of those we want to receive emails (D). See Figure 1.

Next, we create an action that will be used to send the
emails when triggered. In this example, we take a reading,
pause briefly and then send the email. Last, we configure what
alarm event is going to trigger the action.

We can have many different alarms that trigger the same
action sequence. That way, we can have multiple alarms that
email or text us.

Logging:
Most stations keep logs of their transmitter performance. Not

only can these be useful in spotting equipment problems, they are
invaluable if the FCC ever questions if your station is complying
with the rules. Logging can be done on a periodic schedule, like
every number of  hours, or at specific times of the day. Emailing
of logs is similar to emailing alarms, except that we use time to
trigger the appropriate sequence rather than an alarm event.

In addition to the hardware log kept on the Sicon-8 hardware,
the Sicontroller software has a separate logging utility that keeps
its own local log and can even automatically print or email the log
for you. If you need to keep a log, then the Sicon-8 can help you.

Schedules:
The Sicon-8 includes a 128 event main scheduler and a 50

event secondary scheduler. The schedulers get their time from
a battery-backed real time clock onboard the Sicon-8, so it
will keep time, even if unplugged for days. When connected
to the Internet, the Webserver can sync the onboard clock to
an NTP server.

Schedulers are commonly used by AM stations to either
change power or antenna patterns. At a minimum, most AM
stations need 12 events for morning and 12 events for evening.
Many stations need more events for pre-sunrise and critical
hours settings. Another useful function of the event scheduler
is muting and unmuting tower light alarms. Many stations
don’t run tower lights during daytime hours, but need to know
if the lights are not working at night. By muting that channel’s
alarm reporting during daytime hours and activating alarm
reporting at night, they will know if the lights are not working
when they should be working, but won’t be bothered when the
lights should be off.

Even some FM stations use event schedules. Changing
satellite transponder channels and audio feeds at the transmit-
ter are just two examples of things that can be done.

As technology continues to advance, your ability to do
more and more things with these new tools can be a great
thing. The Sicon-8 is a flexible and upgradeable system with
loads of useful features. It’s right at home everywhere you
need remote facility monitoring and control, from 250W FM
translators to 500 kW shortwave stations.

Contact CircuitWerkes at: www.circuitwerkes.com or
phone: 352-335-6555

Figure 1
Email and SMS Text Setup
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FCC Focus

by Peter Gutmann

In going through a trove of old papers I came across a
booklet in which the NAB had reviewed recent changes in
broadcast regulation and previewed upcoming trends. It
was issued in 1981 – and it provides a fascinating reminder
of how much times have changed since then.

First, though, some perspective ... While it seems hard
to recall (or, depending on your age, to imagine), 35 years
ago was a prehistoric era for personal and business commu-
nication. Faxes took 6 minutes per page; home computers
had just begun to emerge; mobile cell phones, email and the
World Wide Web were still ten years away; and the first
smart phone (although rather dumb by modern standards)
would not surface for another twenty.

But let’s focus on radio. Deregulation was in the air,
lofted by a new FCC chairman and three (of seven) new
commissioners who had been nominated by the President –
and then routinely confirmed by the Senate (!!!). The
Commission had just eliminated: the requirement to for-
mally ascertain community issues that station program-
ming was to address; the need to prepare and retain detailed
program logs; limits on hourly commercial time; require-
ments to broadcast specified amounts of non-entertainment
programming in specific categories (and at renewal time to
justify any shortfalls documented in program logs for a
composite week); detailed showings of legal and financial
qualification for construction permits; assessment of enter-
tainment formats as a basis for evaluating competing appli-
cants; and the need for technical directors to hold first-class
licenses. For noncommercial stations it had relaxed severe
restrictions on fundraising activities and expanded the
information that could be included in donor acknowledg-
ments.

But far more lay immediately ahead. Do you remember?
Annual Financial Reports – The dreaded FCC Form

324 was a financial report that broadcast licensees had to
file each year. The form required extensive disclosures,
including detailed breakouts of revenue from time sales,
barter and other sources; expenses in each of 16 technical,
programming, selling and administrative categories; and
costs and depreciation of land, tower, equipment and other
property. In 1980 the FCC had proposed streamlining the
form but wound up abolishing it altogether, having con-
cluded that the burden upon licensees did not justify the
collection of station-specific data to assess the industry’s
economic status and that pertinent information could be
sought were a specific need to arise.

EEO Reports – In August 1981 the Office of Manage-
ment and Budget disapproved the FCC’s EEO reporting
form that required submission of a detailed ten-point model
program. In the meantime, the Commission continued to
require annual reporting by stations having five or more
full-time employees of the race, sex and job title of each
employee, the race, sex and former and new job titles of all
promotions and the recruitment source, race, sex, job title
and disposition of each applicant. Renewal processing
guidelines required EEO scrutiny of licensees failing to
employ minorities or women at a ratio of at least 50% of
their workforce availability overall and 25% in upper-four
job categories.

Renewal Audits – Although the license renewal form
had just been reduced to a few certifications that literally fit
onto a postcard, 5% of renewal applicants were to undergo

an audit to scrutinize the former degree of programming
and technical detail.

License Renewal Procedure – Under then-applicable
practice, a license renewal applicant faced possible chal-
lenges in which its past performance could be weighed
against newcomers’ paper proposals. Ultimately, the Com-
mission (with Congressional authorization) would adopt a
two-tiered approach in which comparison with a challenger’s
application would be made only after determining that an
incumbent had failed to document a favorable record
during its past license term.

Comparative Hearings – Although the efficacy of the
comparative hearing system was under increasing doubt,
several more years would be required to eliminate the
standards under which competing applicants for new facili-
ties or major changes would be assessed. These encouraged
contrived structures that purported to separate equity and
control in order to maximize credit for diversification (i.e.,
having the fewest other significant media interests), inte-
gration (voting owners serving as on-site managers) and
female or minority status. Ultimately the hearing process
would yield for noncommercial stations to a point system
lottery and for commercial facilities to auctions in which it
was assumed that the highest bidder would best serve the
public interest (a cynical approach which, for what little it
might be worth, I’ve never understood).

Public Letters File – I had to smirk when I was
reminded that in 1981 the FCC had just proposed eliminat-
ing the requirement that letters from the public be retained
in the local public inspection file for three years. As 2016
draws to a close the FCC is still considering whether to
eliminate this last vestige of paper public files.

Dual-Band Receivers – Congress was considering
legislation to require that all radios be equipped to receive
both AM and FM broadcasts, so as to increase use of the
still-struggling FM spectrum and to encourage program
diversity that presumably would result.

AM Technology – A proposal to reduce AM spacing to
9 kHz was rejected by the Region 2 Administrative Radio
Conference. The FCC amended its rules to require all AM
directional antennas to convert to standard patterns, so as to
foster a uniform method (abetted by computers) to develop
maximum expected operating values. After reducing inter-
ference protection for existing clear channel stations, the
FCC granted seven new AM applications and paved the
way for up to 125 more, with possible priority for minority
and non-commercial applicants. The problem of Cuban
interference remained unresolved after the Cuban delega-
tion walked out of a Region 2 conference. While Congress
considered extending daylight savings time – which would
not occur until 1987 (from six to seven months) and 2007
(to eight) – the Commission took steps to provide AM
daytimers with pre-sunrise (and eventually post-sunset)
authority to operate with reduced power.

AM Stereo – The Kahn system had obtained an early
foothold in the marketplace, but after five years of testing
the Commission rejected it (along with two others) and
selected the Magnavox system as the single AM stereo
standard for the US. (Upon reconsideration, the FCC would
reverse itself to let all four incompatible standards compete
in the marketplace, but the outcome was stymied by con-
sumer confusion and industry disinterest.)

FM Technology – Not to be outdone by the prospect of
multi-channel AM, and notwithstanding the failure of
incompatible home quad systems during the prior decade,
the FCC continued to consider the adoption of standards for
FM quadraphonic broadcasting. Ultimately that, too, was
left to the chaos of a futile marketplace battle and would
never rise past an experimental phase.

Ownership and Trafficking Restrictions – The
crossownership rule barred the common ownership of more
than one AM and one FM station in the same community
and the FCC was considering further limiting local owner-
ship to a single station. Also under consideration was
eliminating the anti-trafficking rule, which required that,
absent extenuating circumstances, a broadcast license be
held for three years before it could be sold.

Personal Attacks and Political Editorializing – The
FCC had not yet acted on NAB proposals to eliminate these
rules that required notification and an opportunity to re-
spond whenever a station broadcast an attack on the hon-
esty, character, integrity or like personal qualities of an
identified person or group, or an endorsement or other
editorial view identifiable with a candidate. Ultimately
both rules would be eliminated, although not until 2000,
even though the Fairness Doctrine on which they were
based would be abolished in 1987.

Reasonable Access – In July 1981 the Supreme Court
issued its Carter-Mondale decision in which it tipped the
balance toward entitling federal candidates to insist upon
purchasing time in non-regular lengths unless a station
could establish a realistic danger of substantial program
disruption.

Reporting Election Returns – Prompted by concern
that early projections of the 1980 Reagan victory had
suppressed turnout in Western states and might have af-
fected the outcome of other contests, Congress was consid-
ering a number of bills to delay the reporting of election
returns until polling places had closed in all states.

Advertising Content – Under consideration were nu-
merous proposals that would have regulated (or disallowed
tax deductions for) ads for alcoholic beverages, over-the-
counter drugs and home insulation, mandated certain nutri-
tion and warranty information, and otherwise impacted
broadcast sponsorship.

Fees – After a federal appellate court had struck down
the FCC’s prior fee schedule, Congress didn’t advance a
further proposal in its 1981 budget. But relief would be only
temporary – filing fees (to cover the FCC’s allocated costs
for processing various applications) would resume in 1985
and would be adjusted biennially for inflation, and annual
regulatory fees (to cover the remaining cost of FCC opera-
tion) would follow in 1993. Both types of fees were in-
tended to make the FCC self-sustaining, yet further funds
soon would be generated through auctions for new com-
mercial facilities.

It all seems so very long ago ...

So what prompted this plunge into nostalgia? Well, I’ll
be retiring at the end of the year, so this will be the last of my
Radio Guide legal columns, which I hope have been helpful,
or at least interesting. I’m not sure what lies ahead for me just
yet, but if you share my passion for classical music I invite
you to explore my website, classicalnotes.net, or to stay in
touch at: peter@classicalnotes.net. As for radio, I can only
hope that it retains its essential values to ensure that it will
remain a vital cornerstone of our society.

In any event, I sincerely wish you and yours the very
best in whatever the future may hold.

Peter Gutmann is a partner in the Washington, DC
office of the law firm of Womble Carlyle Sandridge & Rice,
LLP. He specializes in broadcast regulation and transac-
tions. His email address is: pgutmann@wcsr.com

Do You Remember?
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Maintenance Guide
Keeping Stuff Out of Your Transmitters

by Gary Peterson

You can probably guess that I hate cleaning transmit-
ters. Don’t you?

All of us experienced engineers can think of many
things that can be done with our time, other than removing
dust and critters from transmitter cabinets. So, you can
understand that I am always on the lookout for tricks to
keep stuff out of the transmitters in the first place.

If you dislike spending your maintenance time clean-
ing dirt and dead bugs out of transmitters, the following
tips may help make your life more pleasurable.

First Line of Defense
To get into your transmitter, “stuff” has to get into your

building and then get past the air filters. That means
properly sealing doors and all the other openings in the
transmitter building is your first line of defense.

If your site is such that you may track in dirt or mud,
etc., have a broom handy – or a shop vac, or something
– to reduce the supply of materials that can be stirred up
and become airborne, ultimately getting to the transmit-
ter.

Of course, not only do you want/need to keep out the
dirt, dust, and water, but you want to prevent uninvited
guests from taking up residence in the building – or
worse, inside the transmitter. Indeed, many engineers
have anecdotes about the animals that gave their lives to
prevent an All Bee Gees Weekend or Mungo Jerry Hit
Marathons.

The invasions do become more common as the change
to the fall and winter seasons tempts the many and diverse
local creatures to seek out warmer and more hospitable
residences for the winter. Even if they do not get into the
transmitter, the squatters do tend to leave annoying re-
minders of their presence. So, all your efforts to keep them
out in the first place will be rewarded with a great reduction
in cleaning duty.

The Insect Barrier
It only takes a small space for critters to enter, so it is

probably easiest to build a barrier with insects in mind –
and the larger animals will also be blocked.

Carefully check the weather stripping on doors and
windows from time to time. Change them when it seems
they are not completely filling the space. Appropriate
screens should be in place anywhere ventilation openings
exist. To close off any entry points where conduits or coax
come into the building use those cans of “instant foam.”
They are great for closing such gaps as well as other
openings, like along roof lines, etc.

The use of a good insecticide around the walls and
openings will go a long way to reducing the number of
critters in the building. I also like to use naphthalene
mothballs to discourage both little and some not so little
“tenants” from taking up residence.

Unfortunately, no matter what you do, some critters
will find a way around it. For whatever reason, up here in
South Dakota certain years and/or seasons seem to result in
huge infestations of various insect species. In a bad year
the “miller” moths can quickly clog a transmitter air filter.
They even seem to be able to easily get into what is, for all
practical purposes, a tight building.

A Flying Critter Trap
I actually came up with a “homebrew” solution that

seems to work fairly well when the millers get real bad.
What I do is leave a pan of water on the floor, mixing

in a bit of liquid dishwashing detergent to it – most any
soapy material should work. The only other thing needed
is a trouble lamp to clamp to the pan.

The way it works is simple. When the rest of the
transmitter room is dark, the moths are attracted to and
circle the light attached to the pan.

Eventually, each of the critters will hit the water and
the detergent will wet their wings. None of those critters
will make it over to clog the air filter on the transmitter.

On my next trip to the transmitter site, all I had to do
was dump the water-detergent mix with all the drowned
moths and refill it with a fresh mixture. If you try this
approach, just make sure that you use enough mixture to
last without entirely evaporating before your next visit.

Helping the Filters Filter
However, no matter what you do, most sites cannot

really achieve the “clean room” status that would make
transmitter filters unnecessary.

Obviously, the more stuff your air filters catch, the less
stuff you will have to deal with inside the transmitter
cabinet.

Personally, I like to use disposable fiberglass filters
and change them frequently – but do have a conversation
with your transmitter’s manufacturer to make sure this will
not create any problems with the air flow design of the unit.

Furthermore, it is possible to greatly increase the
efficiency of your air filters. The trick is to use a good filter
spray.

For some time, I have used RP brand “Filter Coat.”
Filter Coat is available at some hardware stores, and
heating/ventilating and air conditioning shops also may
carry it.

“Filter Charger” is another product that comes in a
aerosal spray can. It can usually be found at Home Depot,
Amazon, or similar outlets.

Tips for Effective Filtering
The application of Filter Coat is quick and easy.
Just take a new air filter outside and lean it up against

the perimeter fence. Shake the container well and apply a
light coat to both sides of the filter before installing.

Be prepared: you will be amazed at how quickly the
filter gets dirty. When I began doing this, I tried spraying
the filter on only one of the two transmitters at our site.
Within a few weeks the difference was obvious. Take a
look:

The filter on the left is shown after three weeks in
typical service way up here on the dry, dusty “Plains.” The
filter on the right is a new filter.

Yes, you will have to change filters more often. But the
important part, as you can see from the picture, is that the
dirt does not end up inside the transmitter, where it
adheres to all manner of irregular surfaces and, therefore,
is much more difficult to remove.

I would encourage you to try a filter spray yourself. The
next time you open up the equipment for maintenance, you
will notice the difference, and smile.

These are just a couple of easily implemented ideas.
Perhaps you have some other tricks that have worked at
your site. If so, please share them with us.

After all, a clean transmitter is a happy transmitter!

This article was originally published on the Broad-
casters’ Desktop Resource, www.theBDR.net in October
2016.
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by Mike Callaghan (1944-2016)

Station Stories
Caring for KMPX and KPPC

When I worked for KPPC in the basement of a church
in Pasadena, the station was owned by the National
Science Network. They had four stations, WNCN in New
York City, WDHF in Chicago, the station in Pasadena,
and KMPX in San Francisco. The California stations
weren’t making any money, so we didn’t get to spend any.

I got to take care of KPPC and KMPX. KMPX had an
engineer on call for emergencies, but the routine stuff? I
did that.

In those days Pacific Southwest Airlines had a special
flight from Los Angeles to San Francisco. It was called
the Midnight Flyer. Basically, it was supposed to carry
mail in the cargo hold – so if you flew it, you carried your
baggage. But it was cheap. $10 cash bought you a seat. No
checks, no credit cards and no questions asked. You
handed the flight attendant $10 and you got on the plane.
You can imagine the type of jet-setter you’d encounter on
this thing. The plane had no sooner left the ground, than
the cabin would fill with fumes from burning herbs, and
it was all you could do to keep from getting loaded just by
breathing.

After an hour or so of recreational aromas, the plane
would touch down in San Francisco and a Ford Pinto
would be waiting for me at Hertz. I detested that car, but
it was all we were
told we could af-
ford. So I’d throw
my toolkit in the
passenger seat,
and I’d make the
trip to Mt. Bea-
con, where the
transmitter was.
I’d get there about
2:00 in the morn-
ing, and I’d call
the studio to sign
the station off.

Then I’d open
the doors and ad-
dress the RCA
BTF-5B. It was a
tired old girl, and
I’d blow out the
dust and clean
everything in that
rig  that needed to
be cleaned. That
usually took until about 4:00 o’clock – if there weren’t
any surprises. Once I was done, I’d call the studio and
we’d go back on the air. I’d lock everything up, and climb
back in the Pinto for the drive to the manager’s apartment.
She was Ranny Dean, and she ran the station with a tight
fist. I’d get to her apartment about 5:00, and she’d get up
and change the sheets on the bed. Then we’d have
breakfast and she’d go into the station early while I
climbed into the sack. I’d sleep until about noon. Then I’d
get up and drive to KMPX for the studio work. That
involved changing styli, cleaning the tape decks and cart
machines, doing all the usual stuff.

The KMPX studios were in an interesting location. Due
to a misunderstanding, the building the station had leased
for the studios was above a machine shop, and the noise
level was incompatible with radio broadcasting. Because
the rent budget had been squandered, the actual broadcast-
ing came from a tenement in the worst part of the city. The
air studio was in one bedroom, and the production studio
was in another. The business office was in the living room,
and there was just one bathroom for everyone.

The building was on the side of a hill, and the parking
lot was down the hillside below the apartment. To get in
from the parking lot, you’d get out of your car and walk to
the end of the block. Then you’d climb up the sidewalk to
the street above, and walk back down the block to the
front door. This was a royal pain. So someone came up
with an idea. They bought a 20 foot extension ladder and
propped it between the parking lot and the air studio
window. To save the long walk, you’d just climb the
ladder to get into the station.

As the staff came to work in the morning, the ladder
would see a lot of traffic. The jocks were supposed to keep
the monitors down low because we had neighbors, and
there was absolutely no sound treatment that worked
worth a darn. One notorious neighbor lived upstairs. Mrs.
Holmes was an old widow who had no use for anyone else,
much less a bunch of hippie radio people coming up and
down the ladder at all hours of the day or night. After a
few days of our rowdiness, she caught on. She figured out
what we were doing, and got an FM radio. If the speakers
were too loud, she’d wait until the microphone was open,
and start hammering on the floor with a mallet. This was
a giant distraction when a jock was trying to be laid back
and to set a mellow mood. She had the same floor plan as
we did, so swapping the air and production studios wouldn’t
have helped. We finally ended up doing most of the
production with headphones.

KMPX had a mascot. A small black cat named “Baby
Huey” had the run of the place and was well known to the
staff. A lot of the time, he’d be curled up in a corner of the
air studio. But Huey had one aggravating habit. He liked to
ride on the turntables. He’d do this without warning. In the
middle of a song, there’d be a horrendous screech and the
stylus would be knocked off the cut. There’d be a pause, and
the mike would open with an apology, and the cut would
either resume or start over. We tried keeping the cat out of
the studio, but he’d find his way in eventually.

One day someone had an idea for a really stupid stunt.
They dumped a goodly dose of LSD in the Sparkletts
cooler. I never drank from it; I’m a Diet Coke drinker.
Although I wasn’t up there when this happened, I cer-
tainly heard about it the next time I was. I understood they
brought in a bunch of part-timers to try and run things
while the regular staff got straightened out.

Finally someone tried to convince Mrs. Holmes that
she’d be happier in a different apartment. I think they
made her some kind of offer. But she was adamant – she’d
lived in the same place for 30 years and had many fond
memories of herself and her loving husband in their
home, so she wasn’t excited about leaving. What she
really wanted was for all of us to go away. I saw her point.

That aluminum extension ladder could get pretty noisy if
you moved too fast going up or down – and there were
people on it all the time.

But I was talking about doing the routine maintenance
on the studio equipment. This took me from when I got
there from Ranny’s apartment, until about the close of
business. The station would go on the air from the produc-
tion room while I went through the air studio. It was a
pretty simple arrangement: three turntables, two cart
machines, an Ampex 350 for laying down interviews and
playing the weekend preachers, and a pair of E/V RE16’s.
The console was a custom slide pot board we had a twin
for in Pasadena. I was pretty proud of it. It was much too
nice considering where it was being used.

My last experience at KMPX was when I got a panic
call from the emergency engineer. The station was off the
air because the antenna had burned up. It had been off for
almost a day. He needed me to bring up a spare bay from
Pasadena. KPPC was on 106.7, and KMPX was on 106.9
– close enough. I had an old horizontally-polarized bay I
could bring. I took it to the Burbank airport and got
hassled because PSA didn’t know what it was and didn’t
want it on their airplane. But one of the pilots was a ham,
and he intervened and got me on the flight.

I got the antenna element to San Francisco and grabbed
the Hertz Pinto for Mt. Beacon. When I got there I could
see we were in trouble. There were burned stripes on the
rigid transmission line all the way up the tower – no
VSWR protection here. The line came horizontally out of
the building and made a right angle bend up the tower. So
I got the tools and unbolted the line at the flange right
above the elbow. This angle was right in the center of the
four tower legs. I got the bay I had brought with me out of
the Pinto and bolted it to the top of the flange.

Then I went into the building and prayed the transmit-
ter would still run. I didn’t see anything obviously wrong
when I opened the doors, but the plate breaker had
tripped. This was not a good sign. I closed the breaker and
warmed up the filaments while I ran the power all the way
down. Finally, after the tube had warmed up, I turned on
the plates. They chunked on, and I turned the power up
just a little bit. I was getting some power to the antenna,
but the standing waves were higher than I wanted. Even
so, I was able to get a kilowatt out. I called the studio and
they were all excited.

They could hear the carrier, and Ranny had started
making up for lost time. She was playing every single
commercial she’d missed since the station went off. I
explained we barely had a signal on the air. She said an
affidavit was an affidavit. Who’d know if we were at low
power? I didn’t want to argue. I mean, she’d be able to
make them all good after the antenna was fixed anyway.
The station ran on the single mismatched bay for two
weeks while a new antenna and feedline were installed. It
didn’t have any ratings to speak of anyway. Neither did
the station in Pasadena. It was time to start looking for
something else to do. My next stop was KWST in Los
Angeles, and that’s yet another story...

Unfortunately, that story must remain untold.
The radio industry is remembering radio engineer

Mike Callaghan, who died on
Saturday, November 5, 2016, at
age 72. Mike was the well known
chief engineer for Clear Chan-
nel station KIIS-FM in Los An-
geles, and he held that position
for close to 40 years. Mike had
retired in 2013.

He has written for Radio
Guide since 2006, and his observations and practical
information will certainly be missed by all. - Editor

RCA BTF-5B

Burning Herbs, Spinning Cat and Tainted Water Cooler
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Tips From the Field
Creative Wire Management

by Jim Turvaville

(Continued on Page 22)

While most Engineers have their plate more than full
on any given day, much of those days are spent in fire
fighting mode or routine maintenance, rather than doing
things that make you go home at night and feel like
you’ve accomplished something worthwhile. We all do
this work because we love it – or at least we got into it for
that reason – and everyone finds their sense of accom-
plishment in different ways. One way I always felt like a
job was well done was if it looked well done. From my
early days 35+ years ago, I always felt like something
worked better if it looked better – it was a plus if someone
else noticed as well. It was a huge plus if the one who
noticed it was the boss.

So if you’re in need of a little bit of a challenge to your
gauge of success, then there’s nothing like gleaning the
ideas from others to help make that challenge manageable.
To add to that challenge, I’m going to share some of my
wire management experience and tips without the benefit
of photos. That gives me the challenge of properly describ-
ing my methods in a way that is easy for you to understand.
So, here goes.

Zip Ties
Our world would be incomplete without the nylon zip

tie and its variations. Invented in 1958 by Maurcus Logan,

the “Ty-Rap” was specifically for use in aircraft wiring
harnesses – and having worked in the aviation industry for
a short period of time and using the wax lacing cord myself,
I have a unique appreciation for his invention. They have
evolved with special variations, from surgical sutures to
law enforcement restraint devices, and the slang term “Zip
Tie” probably comes from the sound they make when
closing rather than the speed at which we tend to go
through our stash of them. Our engineering world sees
them with identification tags on them and screw mounting
holes, among the many variations commercially available.

I have found a few creative ways to use zip ties in my
organization which you might find helpful. First, the ties
with the screw ring on top are available at your big-box
hardware stores in at least one size, and that mounting
ring on the top is perfectly sized for using a standard
drywall screw for mounting. A bag of ties and a hand full
of 1-1/4" drywall screws and you can take the underside
of any counter top and make a straight wire chase in a
couple of minutes. Just remember to think of how that
tail will come up and close in the zip tie, which means
you may have to put it through the screw backwards to
what may be intuitive. I’ve also made two parallel chases
of these ties under a counter, one for audio cables and one
for power cords, just to keep them separate and orga-

nized at the same time. Come to think of it, a third set
would let you put KVM cables separated from audio and
power as well. Just remember that you should never zip
tie CAT cables – certainly not very tightly if you do, as
that affects the noise rejection capability of UTP cables
and will alter their performance in a gigabit environment.

Secondly, I’ve gotten over the fear of zip tying a zip tie
to a zip tie. That may sound silly, but it did take me 30 years
to realize that you can actually do that and the world will
not stop turning. I had a situation where the previous
engineer was kind enough to use the nice self-adhesive 1”
nylon squares made for mounting on a surface and looping
a zip tie through, and had even used the proper size screw
in the middle for added support. But the bundle I was
attaching to those nice squares needed a wider zip tie than
would slide through the mounting slots on the square. In a
moment of desperation I used a small zip tie on the
mounting square parallel to the direction of the bundle and
closed it completely, giving me a half-inch wide slot to use
for the zip tie around my wire bundle. No, it’s not as tight
as going directly to the mounting square, but it certainly
worked just fine and has lasted for many years in service.
I have also learned to use long zip ties and make a double
loop around a bundle before closing, which adds a good bit
of tightness and grip to the bundle without as much
pressure in one place. It has the added benefit of giving you
the ability to cut it one time behind the zipper and add to
the bundle, and replace it with a single loop of the same
recycled tie.

That experience has led to several experimental uses
where a 90-degree attachment is needed. For example, you
are running a wire bundle through a ceiling chase and
crossing perpendicular to the sprinkler system pipe. Just
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put a zip tie around the pipe, then zip your bundle to that
tie and cinch both tight; you’ll have a strong connection
that will not alter the straight run of the bundle. If you have
two solid items crossing at right angles, then just a pair of
zip ties placed in opposing directions will secure them
without changing their trajectory.

Using zip ties makes it very easy to put the final touches
on a wiring project, especially one which will not see much
need for rearrangement in the future. I have purchased the
“cheap” version of them (usually in the wild colors which
tend to identify them as less than industrial rated) and just
been satisfied to know that I’d be cutting them off several
times before I was done; then replacing them all with the
“nice” version as the final touch. And if you do a lot of the
finish work with zip ties, then invest in the “zip tie gun”
that cinches them to your pre-set level of tension and
shears of the end cleanly. You may not want to spend $200
on a fancy one, but the $20 one will probably work just as
well, but not as long.

Velcro
Also a product of the 1950’s, the hook and loop

fastener was patented in 1955 by a Swiss electrical engi-
neer who got the idea walking his dog in the woods,  seeing
how the burrs clung to his trousers (and his dog), and just
knew that could be turned into something useful. Thank
you George de Mestral, my life would be of much less
value without your epiphany. He named his invention

Velcro from the French words “velours” which means
“velvet” and “crochet” which means “hook.” The early
cotton version proved impractical and they are now made
almost exclusively out of nylon and polyester. While the
name Velcro is a patented invention by a specific com-
pany, I join the rest of the world in using it as a generic term
for a hook and loop fastener.

I discovered the value of Velcro when I started work-
ing so much with CAT cables – as the warning is always to
avoid zip ties on them in order not to compromise the EMI
and RFI rejection designed into UTP by the spacing
between the pairs. Then my first full-time IT guy, Kevin,
had a long-running but good natured rivalry between him
and his Velcro, and me and my zip ties. I’m not sure I ever
converted him to appreciate zip ties, but he sure did
convert me to appreciate Velcro. I now carry no less than
3 or 4 rolls of it at all times, especially since discovering the
3/4" by 35 foot roll of it, available at my local Harbor Fright
store for under $10.

Using Velcro is not unlike zip ties, though I find it more
difficult to make the final finished product as neat and
orderly with the hook and loop fastener product. I have
combined then by using the 1-inch squares attached to a
smooth surface and zip tying a piece of Velcro to it for
bundling cables. Because it comes on a roll, the length
needed can be customized easily, as long as one also has a
nice pair of scissors to go with your tool kit. I happen to
favor the “wire scissors” with the little notches on the side
for stripping small gauge wire (a staple of Telco workers
for decades) which are commonly available at your big-
box hardware stores for about $15. They also are excellent
for cutting and trimming Velcro for various uses.

Custom uses of Velcro include cutting that 3/4" wide
roll in half and getting twice the length, as the 3/8" size is
useful for most applications of wire bundles up to a couple

inches in diameter. You can also stretch the more narrow
size a bit tighter than the wide, but it will naturally have a
bit less strength because of it. I have also been guilty of
crisscrossing Velcro around a small item in order to create
effective mounting or attachment designs. For example,
one of the small multi-compartment plastic boxes (about
6"x10") that carries a selection of resistors, small connec-
tors, screws, etc. in my tool box, has one horizontal and two
vertical Velcro bands around it to keep from spilling its
contents in my travels. The nature of the Velcro holding
onto itself at right angles means none of the bands slip off
the box, but easily come open for access to the contents.

Taking the effort to put the final touches on a project
with zip ties or Velcro may not make it function any better,
but by looking a bit more sharp others may think it will –
and that may be all that matters.

Jim “Turbo” Turvaville is semi- retired from 38 years in
full-time Radio Engineering and lives in Rural Wheeler
County Texas in a “tiny house” where he maintains a small
clientele of stations under his Turbo Technical Services
(www.jimturbo.net) operation providing FCC application
preparation and field work.

Creative Wire Management
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Emergency Prep
Do You Have a Safety Net?

by Steve Callahan

A very wise man once told me that a radio station
with only one transmitter is like a high wire artist
working without a net. It’s just a matter of time until
you have a real big problem.

I like back-ups. I have four operating transmitters
at my radio station and I have three STL paths. There
are very few components of my radio station that I
don’t have two or three of. Take a look around your
station and see how many backup systems you have or,
more importantly, where you don’t have a backup.

Let’s Start at the Transmitter Site
If you have a transmitter that is fairly new you

probably bought it with the promise and intent that it
was unlikely to fail anytime in the near future. I once
worked for a 10 kW AM station that had a brand new
solid state transmitter with ten power modules. If one
of the power amp modules failed then the output would
only go down by a factor of 10%. That certainly sounds
like a good idea – however, there is one small switch-
ing power supply that operates the control circuitry of
this transmitter, and if it fails you are just plain out of
luck. I’ve had to eventually replace that power supply
in every one of that manufacturer’s transmitter that

I’ve maintained. Every time I see one, I immediately
tell the station owner to get a new power supply and
keep it handy. This is a $125 part that’s most certainly
a good thing to have on the shelf as a backup.

Take a look around your transmitter site. Is there an
older transmitter that once worked day in and day out
but now just won’t start? If it’s from a manufacturer
that’s no longer in business, or a model that’s no longer
factory supported, how about getting a smaller, state of
the art backup?

Tony Gervasi of 305 Broadcast  in Miami recently
told me a story of a station in Florida that had the
misfortune of being in the path of a hurricane. They
had only one transmitter and it had suffered some
storm damage and wouldn’t start. After three days of
being off-the-air, and trying to get the main transmitter
operating again, this high-billing station’s engineer
was more than exhausted – so he called Tony and it
took just two hours for Tony to get a lower power

backup transmitter to the site and he helped the frus-
trated engineer get a signal back on the air. Aren’t
backups a great thing?

Does that non-operational transmitter in the cor-
ner of your transmitter building have an exciter? With
the right transmission line adaptors and a patch panel,
or even a coaxial switch, you can have a usable
backup to get something on the air. It’s true that even
50 Watts is better than no Watts and you’ll be sur-
prised at how well even 50 Watts does to cover your
city of license.

I once built a new FM station with a used four-bay
antenna. I only needed three bays, so the fourth bay
was a bonus. The transmitter was several miles away
on a mountain at the end of a long power line, but the
studio was located on the top floor of the tallest
building right in the downtown area of the city of
license. I mounted the single bay antenna on a pipe on
the roof and ran the half-inch coax down one story to
the on-air studio.

There I put a 50 Watt exciter in the rack and set it
up, so all they had to do was flip one switch to turn on
their “backup” transmitter in case they lost power at
their normal transmitter. My thinking was, if they lost
power to the mountain top, but had power at the studio,
why not put the backup at the studio? The extra special
bonus to this is they now had a backup exciter for their
main transmitter just in case they ever needed one.
Over the years that studio-based backup was used
several times during bad weather and related power
outages and most recently the studio exciter was pressed
into service at the mountain.
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How’s Your STL?
If it’s a microwave link, something as simple as

water in a connector can ruin your day and silence your
station. Your old RPU gear that you used for remotes
way back when, can be used for a limited time each
year as a backup STL if it’s needed in the event of an
STL failure. I’ll bet that the receive antenna is still on
your main tower. With a yagi antenna at your studio
pointed toward the receive antenna, you’ve got a
viable emergency STL backup system.

If you’re lucky enough to still have a copper phone
line at your transmitter site, how about pressing that
old POTS codec, you used to take to remotes, into
backup STL duty? Put one end at the studio and the
other end at the transmitter site and you have a very
respectable way to keep your station on the air in the
event of an STL failure.

I used to think that alternate transmitter sites were
a costly investment but over the years I have tried to
prove that wrong. I once worked with another local
station’s engineer to develop a proposal to mount a
small frequency agile backup transmitter and a one-
bay antenna on the top of a downtown building and
share the cost. If either of our stations lost our main
site, we could get back on the air from our shared
backup site. Of course, it would be “first come, first
served” but unfortunately that proposal never got very
far until years later a third station revived the idea and
built at that same location.

A couple of months ago I got a request from a
station to install a modest studio in their transmitter
room. This is normally not such a good idea but if your
main, and only, studio has a catastrophic failure, then
a small backup studio anywhere in the building will
save the day and the billing. They used some surplus
equipment and that helped to keep the costs low.

I’ve recently been toying with utilizing a transmitter
originally designed for Part 15 use as a backup transmit-
ter for an AM station. If you’re unfamiliar with Part 15
of the FCC rules, it covers low power transmitters like
garage door openers and baby monitors.

The Hamilton Rangemaster Model AM100PR
(am1000rangemaster.com) and the Radio Systems
TR-6000 (www.radiosystems.com/lowpower.html) are
FCC type accepted Part 15 AM radiators. They are
small cigar-box sized transmitters with a whip antenna
mounted on top of the box. My thought is if a studio

was right in the center of town, this possibly might help
you serve your city of license if you have a catastrophic
failure at your main tower.

However, you have to read the FCC rules, specifi-
cally Section 15.219, very carefully. Paragraph “A”
specifies that the total input power to the final radio
frequency stage ... shall not exceed 100 miliwatts –
yes, that’s milliwatts! “Paragraph “B” specifies that
the total length of the transmission line and ground
lead (from the transmitter box to a ground rod) shall
not exceed three meters. Now don’t go out and tell the
FCC that I told you it was OK, as this possible backup
is still a work in progress.

Steve Callahan, CBRE, AMD, is the owner of WVBF,
Middleboro, Mass. Email at: wvbf1530@yahoo.com

Hamilton Rangemaster Model  AM100PR

Radio Systems TR-6000

Sign Up For the One-Time-a-Week
BDR Newsletter at:

http://lists.theBDR.net/mailman/listinfo/bdr
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Transmitter Site

by Rolin Lintag

The Case of the
Door-Controlled Transmitter

One morning, after working six hours since 10:00 p.m.
of the previous night, I thought it was just another night of
preventive maintenance at the transmitter site. I was alone
on top of the mountain one cold Arkansas winter night,
and was ready to go home. So I pulled the door behind me
and was about to pull out my key to lock the door when I
heard the audio of our broadcast go silent.

Hmm ... what was going on?
So I opened the door again and the transmitter started

to come back up. Everything was green and no alarm LED
had latched.

OK, it was 4:00 a.m. in the morning. I was tired, and  I
just wanted to go home now. It had better not be any HV
issues.

I’m sure most of you guys can relate to this, which
happens more often than we want to admit. But it was an
issue that could take the station off the air. I might have
gotten called out again that morning in the middle of my
sleep, so I decided to tackle it right away, and get a good
morning’s sleep later on. So I did what most of you will
also do.

Try to Replicate the Problem
After finding no clues on the transmitter that went back

on the air just fine, I stepped out of the building and slowly
closed the door. The transmitter remained ON.

OK, it looked like the transmitter just wanted me to
slowly close the door, right? Not really.

So I closed the door the way I used to, and there it went
– “clunk.” The transmitter went off air as if someone inside
had opened the HV cabinet door.

Hey, I was too tired to play games now so whoever was
playing pranks on me ...  it was not funny!”

No, I did not say that, but I actually wanted to kick the
door and let off some steam – but being the boring engineer
that I am, I had to channel my steam where it could turn
some gears to work and get me out of this place soon.

Find the Possible Cause
So it looked like there was some interlock that was

being opened. It was the most probable hypothesis I could
come up with for the effect I had observed. The action of
the door closing was mechanical, which took out the
electrical life of the transmitter somehow. The next ques-
tion to be answered was, “Which interlock was being
bothered by the action of closing the door?”

So I started pushing the transmitter HV cabinet doors
to see if it turned the transmitter off ... no, not these ones.

Don’t Leave Any Stones Un-Turned
 OK, how about the interlock on the dummy load

which is actually a micro-switch at the coax panel.

Just how was the building door related to that micro-
switch? But I had to rule that one out as well, even just so
I could tell myself I checked that, too.

Not that one.  Perhaps I needed more clues?
Actually, I had more clues that would come up, if I only

asked the right questions.

What Changed Recently,
That Could Have Caused This?

The last time I was at this site, I was bothered by
hundreds of lady bugs conglomerating on the walls. Prior
to that, some yellow jackets had made their way inside the
building too, which was not good. Having been bitten three
times by yellow jackets, I was not gonna let them score
against me again.

Last time, I plugged all the openings to the building.
There were some HVAC units that were removed when we
changed from a split system to one wall mounted Bard unit.
So I had plugged all the conduit openings where these
wasps and lady bugs go through to get inside the building.
I had to make sure that snakes did not get through as well,
so it was a must do task. Winter has a way of inviting
unwelcome guests into the building.

So the building was now off-limits to insects but was
air tight as well. I did notice there was more resistance to
closing the door, other than the usual positive air pressure.

Could it be that closing the building door could actu-
ally force some air into places where it could cause the
transmitter to go off air?

Think Outside the Building Too!
There was another interlock that I would not have lined

up as a suspect, if I had not had more clues.
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This transmitter uses a Beam transformer to produce

the 25kV needed by the tube power amplifier. The trans-
former is immersed in oil and encased in a tank outside the
building. Part of that Beam transformer case is a cabinet
where the filter capacitor is located together with control
connections for the Beam transformer cabinet door inter-
lock.

This must be the culprit interlock. It was outside the
building, but it might as well have been the one causing this
symptom since it fit the MO (Modus Operandi). Besides,
it may have been the only one I had not checked yet.

So I went outside the building, opened the cabinet door
and checked the terminal strip where the door interlock
was connected to. The micro-switch worked correctly,
according to the DMM I was using, so the next logical
thing to do was to tighten all the connections on the
terminal strip. The connection for the interlock was a bit
loose – not much, but just a wee bit loose. I don’t remember
having ever tightened these connections, so I made sure my
flat screwdriver tightened them enough to make a solid
connection. Well, I replaced the spade lugs as well, just to
make sure they were snug and fit properly on the terminal
strip. It was tempted to just use the old lugs but doing it
right, saves more troubleshooting time later on. Besides,
we still needed to get the job done right even at 5:00 a.m.,
right?

So I closed the cabinet door and walked my way back
inside the building to warm my hands.

 I was just thinking – could it
be that those terminals can get
loose after all of those warm and
cold weather cycles, year in and
year out? Must be.

I felt like I had taken a shot of
expresso – that kept me going
now.

See If It Checks Out Right
Moment of truth: let’s see if

this transmitter is still the “door-
controlled” type.

While the transmitter was ON,
I tried to close the building door
in different ways, from “being
careful not to wake the baby-up”
to having a “dialog with my par-
ents as a teenager” (make the
door shout, huh).

The transmitter did not flinch. Looked like progress to
me!

So I turned all the lights out, headed out of the door and
closed it one last time. I hopped into my pick-up truck,
closed the gate and drove my way down the mountain.

Lesson Learned
I needed to stay awake while driving in the middle of

nowhere, so unless I hit a deer crossing the road, I went
back to the question, “what really happened back there?”

Figure 1 shows the simplified air flow inside the
building, including the metal conduit and the beam trans-
former cabinet at the back of the building. This is the
simplified block diagram I came up with in order to see
what was going on.

Recalling my Physics, the conduit acted like a Venturi
tube. The air was pushed from the inside of the building
through the smaller conduit tube when the door was closed
fast enough. Since the Beam transformer cabinet was also
closed, and its door was lined on the edges with rubber
grommet for weatherproofing, the sudden air pressure
pumped into that cabinet caused the not-so-tight connec-
tion on the terminal strip to momentarily open the HV
interlock system, thereby causing the transmitter to trip
off. Now that makes more sense to me than someone
playing a prank on me.

“What a beautiful sunrise!” as I get ready to get
breakfast before bed.

Rolin Lintag is Asst. Chief Engineer for KRON 4 in San
Francisco, California

Door-Controlled Transmitter
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Monitors and Meters
Old Ain’t Bad (Part 1)

by Tommy Gray – CPBE CBNE
For those of us who have been around the block a few

times, what I am about to mention is something that is no
doubt very familiar. These days everyone relies on some
kind of nice digital multimeter that is auto-ranging, etc.,
for electronics measurements. The common multi-meter
usually known a a VOM (Volt-Ohm-Milliamp meter) has
capabilities to measure AC and DC voltage, Current, and
Resistance. Others, usually called an LCR meter (standing
for inductance-L, Capacitance-C, and resistance-R), mea-
sure things like the inductance of a coil, choke, etc, as well
as capacitance, etc.

I personally do a lot of RF work, usually on AM and FM
transmitters. Working with a lot of older and even vintage
transmitters sometimes is better done with vintage test
equipment. The one piece of equipment I am going to talk
about for the next few issues, is a very common VOM
called the Simpson 260. This meter has been for years the
mainstay of many an engineer’s tool kit. They can measure
just about anything in an older transmitter from rectifier
stacks (checking for shorted or open rectifiers, or stacks) to
even measuring audio levels with the dB scale found in the
old Simpsons. I keep one or more of these little jewels
around the shop and usually in the car for use in transmit-
ters. They are not seen very much these days, but you can
easily find units that range from quality units, to those that

are only good for spare parts, to some really great ones that
require very little but a fresh set of batteries.

The last time I was looking for a “new” Simpson, I
found tons of them available on Ebay™ for just a few
bucks. The great thing about them is that they are easily
maintained and calibrated. Full schematics for them are
available several places on the Internet, totally free. Hav-
ing rebuilt and recalibrated numerous Simpsons, I want to
share a few tips that will help you to come up with a good
working unit without a lot of cash outlay, and without a lot
of work. Once you have your unit refurbished, you can use
it the next time you want to check a rectifier stack, or just
about anything else. I would not recommend using it to
make on-board measurements on circuit boards, for the
most part, as these usually require good high-impedance
meter to prevent loading the circuit.

The unit pictured here is the latest one I am in the
process of rebuilding to complement another technical
vehicle’s tool array. I got this one for $30 off EBay in “sort-
of” working fashion. Now I usually try to avoid units that
have circuit board damage as they might be a lot more
trouble to resurrect.

This particular meter is a “Series 5.” I personally prefer a
Series 5 or later. There are a few differences I don’t care to
elaborate on, but just get a 5 or higher and you should be good.

Where to Start
When you get

your new meter
the first thing to
do is to open it up
and remove any
old batteries. The
biggest point of
failure with these,
and many other
pieces of older
gear, is that some-
one stores them
with the batteries
still in them and,
after a while, they
leak and wreak
havoc on the insides of the meter – many times to the point
of trashing them beyond repair.

The Simpson meters carry several different comple-
ments of batteries. Some may have AA and D cells in
combination. Others may have 9V and AA as their power.
After removing any remains of the old batteries, check all
the contacts for corrosion. You might find a very hard
bluish residue on the silver plated contacts, or it might be
white depending on the type of battery it had inside. I find
that the blue corrosion seems to me the hardest to remove.
Several of the contacts can be carefully extracted for easy
cleaning. Others have wires soldered to them that may
have to be removed first.

The clips shown on page 36 were removed from the top
corners and are in the middle of a 4-battery chain of AA cells.
They had no wires to remove and simply slipped out of the
case with a little nudge.

Rebuilding a Simpson 260 Meter
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You will notice that the one on the right which had the
white residue on it came a lot cleaner with a simple brushing
than did the one on
the left that had the
blue stuff.

I will continue
to clean these up
with a combina-
tion of baking
soda and water, and later silver cleaner. I will polish them
up as best I can, then using a great product called “Cool-
Amp” silver plating powder (cool-amp.com), I will finally
re-plate them and they will look almost like new.

There are several more battery terminals in these
Simpson units that you need to inspect and, if necessary,
clean and/or repair. Many of the units such as the one I am
rebuilding, use a combination of batteries as I mentioned.
This one has 4 AA’s and one D cell. You can see in the
schematic just where they are used in the circuit.

Once you have cleaned up all your internals, being
careful not to tamper with any adjustable resistors, etc.,
you are ready to pop in a new set of batteries and see if the
unit you have will work. Please note here that I highly
recommend that you use alkaline cells for better life. I
would also recommend that you try to get good quality
cells and change them on a regular basis, to prevent your
meter from sustaining damage again. This is true for all
your meters not just the trusty Simpson. How long has it
been since you changed out the batteries in your meters?
Well that is probably too long!

The Simpson has many re-
ally neat features that make it a
great little meter for things like
transmitter work. Say for example
you want to test a rectifier stack.
With most smaller or digital
meters, it may or may not work
well enough to tell if you are
looking at a bad one or not. With
the Simpson, the available power
it has will allow you to tell most
times if you are looking at a de-
fective stack, without having to
test each individual diode in the
stack. One thing I especially like
are the -D.C./+ D.C. switches.
You can connect the leads to the
rectifier, then just switch the knob
between + and - to see a front to
back ratio. Now I realize that you
can do this with most modern
meters, but where is the fun with
that! The Simpson is good for a
lot of other things as well. You
should also note that there is a dB scale at the bottom of the
meter face. You can check audio levels with the meter by
simply setting the switch to AC, and choosing an appropri-
ate voltage setting. Now keep in mind that the meter
movement is heavily damped, so it is probably better for
reading tones, etc., but it will allow you to see if there is
audio on a line without having to drag out other equipment.

It has inputs to read DC current up to 10 Amps, and AC
and DC voltage scale up to 5000 Volts. Now I personally
prefer to use a high voltage probe for such measurements.
Although I never tried, you could feasibly use the meter

direct, though I would suggest clipping the leads on with
power off and not touching them while taking a reading.

In the next installment, I will get into calibrating your
meter to assure good accuracy, and a few actual measure-
ments with the meter giving you examples of how you might
use yours for field work. So now, you need to go on-line, or
into your storeroom if applicable, and dig out an old Simpson
meter and get ready for a little fun with an “Old Timer.”

Tommy Gray is President/CEO of “Broadcast Engineering &
Technology LLC”, a Consulting and Contract Engineering Firm with
offices in the Houston, TX area, and North LA area. www.BEandT.com
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(Continued on Page 40)

Practical Engineering

It seems troubleshooting is oftentimes a bit of a back-
wards process. You often can spend a lot of time checking all
the things that could be the problem – but are not – just to
finally locate the one thing that is the problem. It sure would
be nicer to find the thing that is the problem first, then check
all the other things if they seemed like they ought to be looked
over, just for caution’s sake.

Well, short of my developing some extrasensory powers,
I know that finding every problem in the first place I look is
not likely to happen anytime soon. So how about eliminating
many of the possible problems at the source – at installation
time? Poor installation technique has to be the most common
source of problems I have encountered, anywhere. And I am
not limiting this to the initial installation; I am talking about
every time I go into a piece of equipment, whether to repair or
just to look. Actually, anything I do (or fail to do) can be
considered part of the installation.

We all know that electrical connections have to be tight in
order for the equipment to function correctly. But is “tight” all
there is to it? And, what really is “tight?” (I am not talking
about just-short-of-breaking-it tight, I am talking about tight
enough to make good electrical bond, and to stay that way.)
Here are a few things I have learned over the years that have
greatly lessened the number of times I have had to track down
intermittent problems that were traceable to poor mechanical
connections. I would like to be able to tell you that I was so
clever that I thought these things all by myself, but that is not
usually the case.

Solid Connections
First, many rack mount processors, distribution amps,

transmitters, etc., use the basic screw terminal strip for I/O
connectivity. Most times they will stay tight forever, but I
have had, on occasion, found them to have loosened up.
Temperature changes and vibration are the primary causes
here. To prevent this, firmly press the terminal clear to the
right barrier as you are tightening the screw/nut and that ring/
spade terminal will stay there forever. At least that is the
theory as presented to me by Boeing Aerospace QC engineers
many years ago.

Another variation on this is the stud through the insulator
type connection. Usually this will be in a high current or RF
connection. Either way, we do not want the electrical connec-
tions coming loose. One most important thing to remember
when making this type of connection is to be sure the electri-
cal connection integrity is not relying on mechanical connec-
tions where a compressible material is partially responsible
for the tightness of the connection.

Correct Terminal
Lug Installation

Here the terminal is held
firmly against the barrier
strip’s insulating fence as the
screw is tightened, and can-
not work loose, nor can it be
wiggled loose by accidental
bumping. A small issue, but
it has saved the day.

Incorrect Terminal
Lug Installation

The problem here is that
movement of the terminal
lug is possible, either by fin-
gers, tools, etc. bumping the
lug or even by vibration.
Then the problems start, in-
termittent at first, followed by
an outage.

by Dave Dunsmoor

Successful Troubleshooting Wrong Assembly Method
The “weakest link” in the tightness of this electrical connec-
tion is the insulating material itself. Notice that the nuts
(and therefore the terminal lug) are tight only as long as the
insulating material is under compression tension. As this
assembly ages, the insulating material (and especially if it
is Nylon, Teflon or similar) will compress, or “cold flow”
allowing the electrical connection to loosen. If it is a high
current circuit, it will heat and aggravate the condition. If it
is a high voltage circuit, it will arc. If it is a low voltage circuit,
it will get noisy. All conditions are detrimental to the
operation of the circuit.

Correct Assembly Method
Notice here two nuts (tightened to each other) on each
side of the insulation material are making the mechanical
connection. This connection method is independent of
the tightness of the nuts to the insulator, and will maintain
its integrity forever. A third nut is then used to secure the
electrical terminals.

Phenolic, Teflon, bakelite, insulation material.

Phenolic, Teflon, bakelite, insulation material.

Figure 1
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Practical Engineering

– Continued from Page 38 –

Correct Assembly Method
Aluminum Chassis

Aluminum Chassis

– Radio Guide –

In Figure1, notice how the terminal is tightened by a jamb
nut up against the nut holding the stud in place. The jamb nut
is torqued to the holding nut on both sides of the insulation
material. Properly done, this kind of connection does not rely
upon the holding nuts being tight in order for the electrical
connections to be firm.

The insulating material (fiberglass in this example) may
give over the years, but as the jamb nuts are tight against the
holding nuts and are tensioned by locknuts, the electrical
connection integrity is maintained. If the terminal were placed
directly against the fiberglass and a single nut tightening the
entire assembly, it would eventually work loose and become
a problem.

Rechecking Connections
It is always my preference to go through a new installation

and recheck all connections, whether using nuts or terminal
strips, and generally, if they are checked again after a season
of heating and cooling (about a year later), I feel they will be
good for many years. Nevertheless, it is always a good idea to
check the various connections every year or so.

This goes for all the connections from the service panel
through the entire path to the equipment – terminal strips,
outlets, circuit breaker screws, everything. Loose connec-
tions can mean heat buildup, and more heat means looser
connections – the cycle continues until there is a failure.

Proper Wire Size
And do not forget that matching the proper wire type and

size for a given terminal type and size makes for a more
permanent connection. For example, most terminal ends are not
designed to be used with solid wire. They will work, but will

probably develop an intermittent connection after a while. On
the other hand, you can buy terminals designed for solid wire –
they are identified by the ribs inside the ferrule where the wire
fits. These terminals will also work fine on stranded wire.

Of course, once you have the right type terminal ends, the
right size wire also is important. However, when you just do
not have a small enough terminal for the wire at hand, one
workaround is to use some “filler,” more pieces of the same
gage wire layered in with the actual wire, enough to make the
whole bunch approximately the same size as would normally
be used for the terminal being used.

There are some actual charts designating how many of
which gage wires are needed to properly fill the terminal ferrule.
Again, this is an aerospace specification and has to do with gas-
tight connections, not over stretching the brazed seam in the
ferrule and so on, but for our purposes, close works just fine.

Clean Grounds
We have been talking about tight connections, but there

is another major factor that makes up the “second half” of a
good connection: clean wire and terminals. Sure, new termi-
nal ends and new wire are usually clean, but how many times
do you have to make a connection to an aluminum chassis?
This will (almost) always be a ground connection, and a solid
ground connection is necessary for stable operation of any
equipment.

There are several ways to make connections to aluminum,
the most common being a machine screw and washers and the
holding nut, with the terminal being held by the pressure
exerted by the nut, and the assembly process outlined above
for stud connections applies here as well.

One thing to note is that for aluminum to be considered
“clean” enough for a good low loss connection, it takes a little
work with a stainless brush to clean the oxide around the
connection point. And where does one find such a brush? At
the local welder’s supply – they are used for cleaning alumi-
num of all oxides prior to TIG welding.

When the aluminum is cleaned, it helps keep the connec-
tion very low loss when the connecting hardware is properly
torqued. Ground connections can then be added, or removed
and replaced without disturbing the actual ground integrity
thereafter. The stainless brush treatment is also valid for the
areas where various aluminum chassis parts are connected to
each other. Any thing done to improve the ground connection
is likely to result in less trouble in the future.

This applies primarily to intermittent problems type of
trouble, but is also very applicable to lightning-induced
current type of trouble. If all the grounds are at the same
potential when a great deal of current is flowing though them,
all else being equal, this particular equipment will experience
less damage than one with poor ground connections through-
out. Generally .001 Ohms is considered to be a good connec-
tion resistance.

This low a resistance value can be difficult to obtain,
and even more difficult to accurately measure. I have used
milliohm meters to determine the resistance of connections
as well as Fluke Low-Ohms Ohmmeters. The milliohm
meters use dual point probes with very high current on one
set of points, and measurement detection on the other set to
determine resistance values. R=E/I, and with lots of current,
R is easier to accurately determine.

You can do the same by running a lot of current through
a connection, and measuring the voltage across the connec-
tion, but that is usually too much trouble for the benefit
gained. Just remember to brush the connection points with a
stainless brush and it will be fine.
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Small Market Guide
Buyer Beware

Even in Small Market Radio
by Roger Paskvan

Tis the season of giving but ... giving away too much
can destroy your radio station. Trade at a radio station,
in the wrong hands, is a dangerous thing.

Not too long ago, our business acquired a new radio
property in a small town. This was a ma and pa type radio
station that had been in the community forever and they
wanted to retire from the daily rat race of broadcasting.
The books looked great and they were making a respect-
able profit – all seemed to be up board and in proper order.
A local accounting firm confirmed the statements and
gave us the blessing to go ahead with a sale.

After the paperwork was over, what did we get into?
The station was full of ads and sounded normal on the
air. The books showed monthly billing and reasonable
balances. What could be wrong with that? Our first day
at the new property was met by filing cabinets that were
missing documents – the previous owners had taken the
file drawers on several of the filing cabinets. This
looked strange but we didn’t think too much of it.

A closer look at the books revealed billing irregu-
larities with less than half of the revenue ever collected.
The bookkeeper simply said this is what I was told to do
and I’ve done it this way for years. Apparently the
station was trading out a lot of things and paying for
them with ads on the air.

After about a week of intense studying, it become
painfully clear that there were two sets of books – the one
the part time bookkeeper kept and apparently the real
information was in the missing file cabinet drawers. A
phone call to the previous owner was left as “discon-
nected” and later learned they had skipped the state with
no forwarding address. We had been had, and the money
was paid in full already with the FCC blessing.

Over the next month, the reality of how a radio
station can get into a situation like this unfolded. Top-
ping the list was a $3,000 gas station bill for a radio
station that had no vehicle. There were drug store bills
that exceeded several thousand dollars, including makeup,
drugs and food. We also found real estate contracts for
the previous owner’s home that was being traded out.
There were even two new cars traded out in full, and of
course a new boat with its traded payments. This station
even had a thousand dollar grocery bill conveniently
charged to the station. Eventually the local merchants
realized that their friend, the previous owner, had left
town and these shady trade deals now became cash bills
sent to the station. We had the foundation of a real
problem!

The classic was the $3,000 gas bill. We later learned
that the gasoline was the work of the owner’s 17 year

old son. In our discussions with the gas station owner I
asked, “How can a station have such a huge gas bill
since there is no station vehicle.” They all just looked at
the floor.

After repeated queries, one person said, “Put it this
way, his son was real popular in high school.” I still
didn’t get it. I said what does his high school have to do
with it?” They laughed, with one saying, “At 3:30 each
day there was a wagon train of cars lined up at our
pumps and his kid just waves them by and charges their
gas to the station. It is a good deal for us, a better deal
for them, and we get ads on the radio. This has been
going on for years!” I said, “Didn’t any of you see any
fraud in this situation?” (No answer.)

Most of these bad trade deals eventually got re-
solved with a reduced percentage of the bill and some
legal help. The scares from this held for quite some time
and many merchants refused to do business with us. The
previous owner was careful to put all contracts in the
station name and fled the state making it difficult to
prosecute.

So what can we all learn from an eye opening
experience like this. Carefully check out the trade, have
a non-local accountant, preferably from out of the area,
look at the books. Check for irregularities, interview
employees before you sign the dotted line. If things
look too good to be true, heed the warning. Get out
before you own the problem.

I’m sure there are many stories like this one across
small markets in the country – maybe some that make
this look good. Remember, buyer beware.

Roger Paskvan is a Professor of Mass Communica-
tions at Bemidji State University, Bemidji, MN. You
may contact him at: rpaskvan@bemidjistate.edu
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2655 Philmont Ave, Ste 200, Huntingdon Valley, PA 19006
800-441-8454 • 215-938-7304 • Fax: 215-938-7361

Fine Used AM & FM Transmitters & New Equipment
10 kW 1988 Nautel ND10 - Solid State
10 kW 2001 Nautel XL12 - Solid State
Please see our current listings on our website.

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!

TRANSCOM CORPORATION
Serving the Broadcast Industry Since 1978

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

FM

55 W 2000 Harris DIGIT™ Exciter
3.5 kW 2000 Harris Z3.5CD, Solid State
3.5 kW 2006 Harris Z3.5CD, Solid State
1.3-3 kW 2006 Harris Z6HD Tri-Mode
5.0 kW 1995 Harris HT5CD
5.0 kW 1992 BE FM5B
7.5 kW 2007 Harris Z7.5CD, Solid State, Single Phase
10.0 kW 2002 Harris Z10CD - Solid State
20.0 kW 2002 Harris ZD20CD - Solid State
21.5 kW 1990 Continental 816R2B
25.0 kW 1982 Harris FM25K with DIGIT
30.0 kW 1988 Harris FM30K- *Special Sale Price*
35.0 kW 1991 BE FM35B
Please see our current listings on our website.

Exciters:
Harris DIGIT™
Continental 802B
New - 30W Synthesized

Used Misc. Equipment:
Bird Model 8936, 10kW Air-Cooled RF Load
Harris N+1 Controller

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

1318 Commerce Ave, Woodland, CA 95776

ECONCO
Rebuilt Power Tubes

Approximately One Half the Cost of New

Call for Your Quotation
3,000 Hour Unconditional Guarantee
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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

TRANSMITTING

CAPACITORS
MICA-VACUUM-CERAMIC

We Re-Condition

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

E-Mail us at: rrmoorejr@aol.com

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

Our 15th Year
Our client list continues to grow.
Thank you for your confidence

and equipment purchases.

Replacement Wind Screens and Blast
Filters for the SM-5B microphone.

We Have

Pacific Recorders BMX I-II-III, AMX,
ABX and RMX, Stereo-Mixer and

Mixer News-Mixer products.

STL Transmitters, STL Receivers,
and RPU equipment.

We Repair & Re-Crystal

M. Celenza
Communications Consultant

FM • LPFM • AM • DTV • STL • Translators

Preparation of Applications, Amendments,
Channel Studies, New Allocations, Relocations

Interference Studies, and Coverage Maps

Call: 631-965-0816
41 Kathleen Crescent, Coram, NY 11727

msccommunications@yahoo.com321-960-4001 • sales@Besco-Int.com

AM-FM
Transmitters

Pre-Owned – Tuned
and Tested to Your Frequency

www.Besco-Int.com
Rob Malany – Owner
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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.

• Buy or Sell Your Used Equipment
• Place as Many Ads as You Like
• FREE! – There’s Never Any Charge

Service Guide  Radio Equipment Products and Services
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Gear Guide Broadcast Devices - DM Engineering - ESE
Visit our equipment website at:  www.radiogearguide.com

For more information:  www.dmengineering.comFor more information:  www.broadcast-devices.com For more information:  www.ese-web.com

Broadcast Devices SWP-300 RF Site Controller
Broadcast Devices, Inc. BDI announces a new product

for the RF site industry, the SWP-300 RF Site Controller
The SWP-300 RF Site Controller is designed to provide
complete web enabled remote control of an RF site.

The system provides direct connection to motorized
RF switches and to the company’s popular DPS-100D
True RMS Power Meter series. Complete transmitter
control and interlock management is provided by a single
connector. 16 additional control outputs, 8 status inputs
and 4 analog inputs are provided. When DPS-100D
power meters are interconnected, forward and reflected
power, temperature and transmission line pressure are
displayed without the need to scale or setup analog
inputs for this purpose.

A web interface is provided that is compatible with
BDI’s Stack Graphical User Interface. A simple setup
program is supplied to label command buttons, status
inputs and analog inputs. Accessories offered include pre
made motorized RF switch interface cable for direct plug
and play connection to most RF switches offered. Pricing:
$2,895.00 Availability: 30 days after receipt of order For
more information about this product and other BDI audio
products please contact Bob Tarsio at: bob@broadcast-
devices.com (914) 737-5032.

DM Engineering Mic-Pod
The new Mic-Pod is an ideal solution for remote broad-

casts, talk studio applications, podcasts, or whenever you
just need a mic OFF-ON switch on the fly.

The Mic-Pod features:
• Large LED differentially lighted Mic-On and Mic-Off,

long life silent reed type push buttons. • Cough-mute func-
tion integrated with Mic-On button.

• Control buttons may be ordered with front panel (MP-
FB), or top surface mounting (MP-TB) at no extra cost.

• Remote control of Mic On-Off function with a logic low
or contact closure. • LED Mic-On status indication on the
rear of the enclosure. • XLR connectors for Mic in and out.

• Rear panel terminal block for Solid State Relay drive
voltage, continuous or flashing, to control ON-AIR or RE-
CORDING signs, or an external LED indicator.

• 9VDC universal input power supply is included.

ESE GPS-Based ES-410 Frequency Standard
ESE introduces the ES-410 a GPS (Global Positioning

System) based frequency standard that generates a stable source
of 10 MHz and 1 PPS using GPS satellites as a reference.

The unit provides 10 MHz in both Sine Wave and Square
Wave (5 volt logic) form. Four Sine Wave and four Square Wave
outputs are provided. The 1 PPS output is a 50% duty, 5 volt logic
signal, positive-edge coinciding with the UTC seconds change.
An ESE TC90™ Time Code output is also provided for driving
remote time displays. Two front panel LEDs indicate when the
ES-410 is locked to GPS and when power is supplied to the unit.
A USB interface allows configuration of the Time Zone and other
parameters, and outputs the time.

The ES-410 is now available and ready to ship.
For additional information please contact ESE or Monica

Trotter / Marketing @ 310-322-2136.
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2017 CES Conference
January 5-8, 2017
Convention Center – Las Vegas, Nevada
www.ces2017.org

2017 NRB Convention
February 27- March 2, 2017
Nashville, Tennessee
www.nrbconvention.org

NAB 2017 Spring Convention
Convention Center – Las Vegas, Nevada
April 22-27, 2017
www.nabshow.com

NATE Unite 2016
February 27 - March 2, 2017
Fort Worth, Texas
http://natehome.com/annual-conference

Texas Association of Broadcsters (TAB)
August 9-10, 2017
Renaissance Austin Hotel
www.tab.org/convention-and-trade-show

NAB Radio Show
September 6-8, 2017
Austin, Texas
www.radioshowweb.com

Custom Phasing Systems

Phone: 215-536-6648
sales@phasetekinc.com
www.phasetekinc.com

PHASETEK INC.
Phasetek, Inc. is dedicated to provide
the broadcast industry high quality
AM Phasing and Branching systems,
Antenna Tuning units, Multiplexers,
and RF components.




