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by Mike Pappas, VP Business Development, Orban Labs

HD Radio™ offers stations new opportunities to
reach a diverse audience in their listening areas, with the
ability to deliver multiple programs from a single trans-
mitted signal. A big challenge in reaching listeners with
an HD Radio signal is the quality of the audio that is
reaching their ears. Problems exist with lossy compressed
audio sources like HD Radio and low bit rate streams. If
you want to link multiple transmitters to create a single
frequency network (SFN), you need to provide some
precise processing for the SFN and external reference
lock – typically to GPS. And, there is the time alignment
issue if you are running HD Radio, where diversity delay
monitoring and correction of the diversity delay timing of
analog and digital streams becomes critical during the
blend from analog to digital.

Orban’s acquisition by DaySequerra in 2016 brought
a new level of synergy to our engineering team. We were
able to combine the industry’s best minds in broadcast
audio processing with the best minds in audio signal
management. In my not-so-humble opinion, the results
have been stellar. We now offer new ways to manage the
audio signal from the time it enters your studio until the
time it reaches the listener – all with the goal of making
your station sound better than anyone else on the dial.

Correcting Issues With Your Source Material
One of the first problems you’ll encounter with any

digital audio broadcasting is the use of lossy com-
pressed sources. From cellphones to MP3 files, at some
point these sources are going to end up on the air, and
with multiple lossy encode/decode cycles they’re not
going to sound good. It’s hard to expect great sound at
the HD Radio receiver when the audio going into the
transmitter is lacking depth or is loaded with compres-
sion artifacts. We consider using highly compressed
source material in your final transmission to be almost
the same as ordering a pizza, throwing the pizza in the
garbage, and eating the box it came in. With any lossy
codec, you’re throwing away 90% to 95% of the content
of the original source material!

Once you understand what gets removed with lossy
codecs and how they treat the audio, you can start
looking at what you can do to try to restore what’s been
discarded. Typical codecs reduce stereo width, but
because most listeners are on earbuds/headphones they
won’t notice. But run that audio through a couple
encode/decode cycles on the way to an HD Radio
receiver and the stereo soundstage becomes very, very
narrow. The issue is how to restore the stereo width
without making the vocals too wide. And, there are
other deleterious effects with lossy codecs that result in
lifeless/flat sounding audio. We recently addressed this
with the release of our patented psychoacoustic engine,
Xponential Loudness, which addresses lost dynamics,
restores image width, reduces codec artifacts, and im-
proves listenability without creating more problems
than it resolves. We have it on the air at the largest SFN
on the planet, KCSN/KSBR in LA, and their PD and CE
say they are knocked out with the audio quality.

DaySequerra started preconditioning audio prior to
streaming back in 2007. In our early studies, it became
apparent that if you dynamically removed material that
you knew the codec would misbehave with, you could
significantly improve the audio at the listeners’ end.
Codecs have become much better in the last 8 or 9 years,
but they aren’t perfect (and they never will be) and
preconditioning is still a valid method for significantly
improving streaming audio quality. We have found that
if you precondition and then post process with Xponential
Loudness, you can make very low bit rate sources sound
amazing. We have been testing 48 kbps streaming with
codec preconditioning on the front-end; with Xponential
Loudness on the back-end, and it gives you the equivalent
audio performance of a 256 kbps stream.

As part of your HD content, you may also need to
create a stereo image from mono source material. Draw-
ing on DaySequerra’s experience in making live 5.1
HDTV shows, Orban recently released its iMix
Mono2Stereo. This is a high performance audio
decorrelator that takes any type of mono source material,
from cylinder recordings to commercial content, and
makes it into a compelling stereo source. You can hear it
in action on almost any NFL, MLB and NBA broadcast
today, where it is used on mono sources such as hand held
cameras to make stereo, where you can’t put it into the
center channel because it creates intelligibility issues
with the commentary.

Handling Diversity Delay
Diversity delay is the amount of program audio delay

required to be inserted into the analog program stream
(MPS, or Main Program Service) in order to match the
inherent delay of the HD Radio HD1 program. This delay
is typically about 8 seconds but can be as high as 10
seconds, depending upon the HD Radio data payload –
and it can drift. Failure to maintain alignment can de-
grade the user experience when the radio blends from
analog to digital or when the signal requires the radio to
go back to analog from digital. You would think that this
problem would have been tamed by now, but when we
look at markets with our new Market Area Monitor we
find that about 40% of all stations broadcasting HD
Radio are out of alignment, some by upwards of 1,000
samples. Virtually all air processors made by Omnia,
Orban or Wheatstone are capable of taking delay correc-
tion vectors from external monitoring devices, making
automatic diversity delay alignment easy. This also ap-
plies to exciters made by Nautel, GatesAir and BE. The
NRSC just released a free paper that covers all of this and
best practices; NRSC-G-203 is a “must read” for anyone
involved in HD Radio broadcasting.

Processing for HD SFN’s
Orban is currently participating in an extensive test of

an HD Radio Single Frequency Network (SFN) at KCSN/
KSBR in California. Covering markets from Santa Clarita
to San Clemente, this SFN encompasses the largest radio
market in the USA, and it is at present the largest digital
SFN in the world. The system includes an Optimod 8700i
located at the studio in Northridge driving three Nautel
transmitters, via a Gates Air Intraplex®, and uses the
Optimod’s 192/24 Digital MPX output locked to a GPS-
based 10 MHz reference. The 8700i includes a built-in
RDS encoder and can also incorporate external SCA gen-
erators into the digital composite output. With the critical
timing needed for an HD SFN, having everything available
in one output signal has been highly useful in this project.

Quantifying HD Radio Coverage
We are currently working with a company that is

developing software that integrates with our MAM3
receivers; this allows precision drive studies of HD
Radio coverage and quantifies the amount of overlap that
occurring and how it is impacting the HD Radio signal.
We expect that the KCSN/KSBR SFN measurements
will be made in late February/early March and we should
have results to share at the NAB Show in April. But, at the
end of the day, they have added 8.5 Million potential
listeners to their station’s eclectic AAA format, making
it one of the largest audience expansions in Public Radio
history.

Regardless of the final transmitter being used for HD
Radio broadcasts, the ultimate quality depends on the
input to the exciter. Processing and preconditioning
shouldn’t be an afterthought. And monitoring diversity
alignment and automatically correcting for drift are part
and parcel of being on the air with HD Radio.

We at Orban are excited to be in the forefront of
processing for HD Radio broadcasts and think this is a
significant step forward for over-the-air broadcasting. Still
skeptical? If you think there aren’t enough HD Radios in
the field to worry about, here’s an interesting tidbit: 86% of
all new automobiles sold in 2016 had HD Radios in them
– that’s over 17M new HD Radio listeners. Add that to all
the previous HD Radio equipped cars, along with statistics
showing how much radio listening is done in cars, and you
have a substantial target market. – Radio Guide –

- Before -

- After -
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Studio Site

by George Zahn

Ten New Year’s Resolutions
A Wide Range of Improvements “Yule” Love

I know many of us have quit making New Year’s
resolutions – sometimes the demands and behavioral
changes can be so overwhelming that we’re defeated
before pen hits paper. Instead of swearing to slim down by
Spring, or weaning ourselves from any habit from ciga-
rettes to candy, let’s look at some very doable (and several
very inexpensive) changes to our studios that can be made
as we approach 2018.

Let’s start with some relatively inexpensive fixes that
might just make the New Year a bit brighter. We’ve
explored a few of these concepts in past articles and will
likely deal with some of these moving into future issues. A
few of these minor changes I’ve made recently at my
station, and many were long overdue. They were situations
we had all come to “live with.”

Little Changes Can Mean A Lot
1. Simple studio accessories that we see every day, can

sometimes send the wrong message to guests on-air. Have
you just come to accept the faded or discolored (and
sometimes disgusting) windscreens on your microphones.
This is a quick and cheap spruce up, and it may well be
worth experimenting with some cheaper windscreens that
replace the original manufacturers recommended models
at a lower price. A clean new screen may not necessarily
perform any better, but changing them out can improve
appearance.

Other simple improvements can be investing in some
new shock mounts or better booms in your studio. While
not a quantum change, these can improve sound at least a
bit, and potentially improve sight lines during interviews
or panel discussions.

2. If you’re happy with your on-air microphones, that’s
fantastic, but some managers and engineers are always
looking for improvement. As a rule, you get what you pay
for, and I’d be hard
pressed to be convinced
to swap out my
Sennheiser MD 421
microphones for our
studio work. Others
will swear by their
Shure model SM 7B,
ElectroVoice RE 20, or a wide variety of other models that
populate studios. It can be very subjective.

But do you have a remote recording kit? Our station
actually has a rather large rolling “mobile studio” – our
version of Mary Poppins’ “magic bag.” It’s a heavy duty
tool bag on wheels that can hold a few extension cords, 4
desk stands and microphones, mic and other audio cables,
a Behringer 1002B mixer, a headphone, and a old Zoom
H2 portable digital recorder. We use the kit several times
a month to do interviews around town, and quite honestly
we were happy to just be able to record in the field, so the
mics used were whatever we had around the station, since
they were lugged and piled in the bag.

I actually lucked into quite a find. At a sale a few
months ago, I invested in a pair of Audio Technica M8000
hypercardioid dynamics at half price, figuring they’d be at
least a minor upgrade over three of the “catch as catch can”
mics in our bag. For less than $50 each (sale price), I found

some durable mics with a really desirable pickup pattern
and nice crispness, making our mic capabilities for remote
recording much better. I actually A-B compared the mics
with the cardioid Sennheisers in the studio, and consider-
ing the significant price difference, the D8000 models
were more than acceptable for voice-only field work.

Getting Unracked
3. Another quick and fairly simple New Year change is

to clean up your studio rack space. How many devices have
been sitting in your rack, unused for years? You can save
power and let your important equipment “breathe” a bit more
with increased ventilation space in your rack room or studio.

4. Perhaps freeing up some rack space can allow for a
more revolutionary approach to recording devices. If you are
not currently recording directly into a digital audio worksta-
tion in your studio, you may be laying audio down on a
recordable CD or other device. While this item would not fall
under a cheap fix, considering flash memory recorders in
your studio will help keep you ahead of the curve as
recordable CD media options seem to be slowly dwindling.

Removable flash memory cards can make audio por-
table and expedite getting studio audio to a digital audio
workstation in another room or office. The largest consid-
eration is weighing the higher cost of the new flash
memory recording units against future years of buying
more blank recordable CDs.

5. Speaking of recorders, if your news department is
still using “strap over the shoulder” bulky recorders (even
if they have flash memory), it may time to check the wide
range of ultra portable hand-held recorders which range
from around $100 to much higher levels. Even the most
basic pro portable recorders offer line or external micro-
phone inputs to allow you options beyond the built-in
microphones on the unit.

Recycle Your Old Computer
6. And as we address digital audio workstations, one

way of potentially increasing productivity is to turn that
old laptop or desktop computer into an extra workstation.
There are costs, of course, to adding editing software
licenses, but even in a pinch, open source free software
Audacity installed on your computer beats a blank. You’ll
invest more keystrokes to do most editing in Audacity, but
it’s still a viable option. Do you have an intern and want
them to hone their editing skills? Turn ‘em loose with some
audio and Audacity on an old computer at a desk, and see
what develops.

7. Should you have some budget flexibility, upgrading
or having enough professional audio licensing software
licenses is important. If your station has been working with
Audacity or another free piece of software, it might be
worth sampling a trial version of some of the paid software
editors to see if there’s enough upside to buy new software.

Most paid software, including Adobe Audition,
WavePad, Pro Tools, and many others, will have more of
the important functions and ease of use than you might
have imagined. One important trade-off to consider is the
type of license. Some software is cloud based and you can
subscribe monthly to the service and you get standard
updates. Some software offers a lower one-time price, but

you may not get any new updates. It’s important to check
the details before making a purchase.

8. Amps and monitors can be expensive upgrades, but
what your talent hears can affect how they’re communicat-
ing and performing. One station I worked at supplied a new
set of decent headphones to each on-air employee every
few years. The individual headphones became the respon-
sibility of each employee. If they broke a set, they were
responsible for replacing their own set after that.

Protect Your System
I saved two biggies for the end. These may be the least

sexy changes you could make, but they could be among the
most valuable considerations to your daily operation.

9. How old are the hard drives in your audio delivery
system for music, spots, interviews, and other content?
Also, are they backed up or mirrored in any way. Please
remember that if you’re using any kind of digital delivery,
your on-air/streaming service is only as solid as your hard
drives and hardware.

As a rule at our station, we operate on a shoestring
much of the time, but when hard drives in our audio system
hit three years old, we start looking at budgeting to replace
the drives by the time they hit five years of continuous
operation. We’re a pretty small operation, but we have one
main studio, three small extra studios, and one office
workstation that each have their own hard drives. Addi-
tionally, we have the central server. We generally change
all at the same interval.

If you’re sitting on four- to five-year old hard drives,
you are on borrowed time. Mind you, we consider chang-
ing the actual mainframe hardware every seven to nine
years or so depending on budgets. Upgrading to new hard
drives will generally give you far more peace of mind.

While working on hard drive changes, it’s a great time
to examine the RAM capacity of your hardware for each
workstation. If you’re running a proprietary audio distri-
bution system, it’s very good to have discussion with the
company before upgrading your hardware operating sys-
tem. Backing up data before making any of these changes
is a must. Tech support fees can be a good investment when
making these changes.

Will updating drives and memory change your on-air
sound? Not really, but it keeps you on the air, which is the
bottom line.

10. In case you missed many stories over recent years
of stations being hijacked by hackers, my final suggestion
for 2018 is to make sure that you are not one of those
stations which has its primary audio distribution system on
the same computer that accesses the Internet. Isolating
your primary audio distribution is an absolute must.

Utilizing any other computer to give your on-air staff
internet access beats having your “bread and butter” audio
delivery system vulnerable to a hacker. Here’s the other
catch. Even though you may pay someone to release the
lock they place on your computer which is keeping you off
the air, there’s no guarantee that the criminal who hacked
your system will ever really release the lock. In fact, some
who may claim to have the “keys” to unlock your computer
may well be a middle agent and have no means of releasing
your system, leaving you financially short and still with no
audio delivery.

Think of it. Isn’t a basic computer sitting around your
office, or available for maybe $300, a good insurance policy
to give your on-air staff access to the internet without risking
your most valuable asset, your on-air sound?

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

MD 421
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Chief Engineer

by Scott Schmeling

Christmas Potpourri

Christmas is just around the corner and 2017 is almost
over. I hope it’s been a great year for you and that 2018 is
even better.

This article is a “Christmas Potpourri” of sorts – a
collection of tips and tricks that I hope you will find
helpful.

Twice in the last few months, I’ve had problems with
STL’s. One is an analog Marti STL-10 used as a hop in an
ICR and the other is a Moseley 6000 series with the digital
encoder/decoder. In both cases, signal strength was OK,
but the Marti system had what I was told was “static” (it’s
only used for a church service) and the Moseley showed
lots of errors and audio muting. In both systems, there is an
Advanced Receiver Research RF preamp on the receive
antenna input. (Is any of this sounding familiar? I wrote
about this in 2015.)

You’ve heard the expression, “can’t see the forest for
the trees?” Well, I have to admit, it wasn’t until I was away
from both sites, and not even thinking about them, that
something “popped into my head.” AC ripple on the DC
power supply for these amps can cause noise in the form of
a 60 Hertz hum in the analog and data errors in the digital.
A quick check confirmed about 3.5 volts of ripple. With
the supplies replaced the problems were gone!

If you don’t carry a ‘scope with you, you can look for
ripple with your digital multi-meter. Put the probes on the
+ and ground terminals. You can look at DC voltage as
usual, but if you switch the meter to AC, you can see the AC
ripple voltage riding on the DC. Naturally, the AC reading
should be way down close to zero.

How many of you have had to trace through a tangle
of power cords to identify the cord or “wall wart” in
question? We’ve been working on a project at one of our
transmitter sites for the last few weeks. One rack had
three such wall warts. If you have a label maker, simply
print out a label for the supply or power cord and stick it
on. Once you’ve done that, it’s easy to tell exactly what
each cord and supply are for. And speaking of power
cords – they’re always too long! Something else I like to
do is cut the cord to a good length to reach the power
receptacle. Then I install a new plug. This does a good
job of eliminating much of that cord-tangle.

You and I deal with cords (power cords, mic cords,
etc.) all the time and we know how to handle them. How
many times has a co-worker come to you with a laptop
power cord, with bare wire showing, wanting you to tape
it up? You and I know this is caused by the cord being
wound too tightly, putting a hard bend and unnecessary
stress on it.

In some cases I have been able to put a couple cable-
ties around the supply and cords. It makes for a neater
package, detangles the cord, prevents some of that stress,
and helps delay the need to replace the supply.

Have you had any experience with ferrite “donuts?”
We have installed a number of Nautel transmitters and
Nautel strongly believes in them. They supply them with
the transmitter and “strongly suggest” (require?) that they
be installed on the
power lines, con-
trol lines, audio
lines, and RF out-
put. In the first
three, the cables
can be routed
through the do-
nuts, but not so
with the RF out-
puts. (Ever try to
bend 3" rigid
line!) I honestly
don’t know how
important it is to
have the donut
centered around
the line, but I
imagine they are
more effective
that way.

To center ver-
tical lines in the
donuts I put a
cable tie around the line but I don’t completely tighten it
yet. Then I get three more ties ready by running them under
the previously installed tie. Next, I position the donut at the
first tie and tighten the other three to hold the ferrite in
position. For horizontal lines (3" rigid for example) I like
to position composite shims on the top side of the line in
such a way as to center the line in the ferrite.

Most of my transmitter sites are out in the country and
keeping mice out is a challenge. If they get inside the
equipment they can cause major problems!

Such was the case with a Nautel ND5 AM transmitter.
There is a rather large opening in the top of the transmitter
for the RF output.
And three small
coax cables are
routed just inside
the top. Mice got
in and apparently
enjoyed munch-
ing on the coax.
After replacing
the cables and
thoroughly clean-
ing inside the
transmitter, I used
some hardware
cloth to cover that
opening. Hard-
ware cloth is like
a very coarse
screen. The grids
are small enough
to keep mice out, but air can still flow freely. So far the
transmitter remains mouse-free!

Most satellite dishes have a cover over the feedhorn.
Unfortunately, those covers eventually break down and
fall off. That’s when wasps and hornets discover what a
great place it is to build a nest! Needless to say, we’ve
discovered many nests when we investigate signal loss. To
keep wasps and hornets out, you can cover the feedhorn
with fiberglass window screen material. Trim it to size and
secure it with cable ties (they’re good for so much more
than just cable!) The screen also allows air to flow and
prevents condensation.

One last thing  ... winter is coming. Get your sites ready
for it. Plug up any holes that shouldn’t be there. Depending
on the opening, I like either spray foam or duct seal. And
check all your air filters and exhaust fans. It can make a
huge difference.

Have a very Merry Christmas, and until next year —
keep it between 90 and 105!

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

High AC Ripple Low AC Ripple

Composite shims center the line.

A screen keeps the wasps out.
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FCC Focus

by Gregg P. Skall – Womble Carlyle Sandridge & Rice, LLP

Towers Revisited
Last spring, in the March-April 2017 edition of Radio

Guide, I declared 2017 to be the Year of the Towers. Tower
issues are coming to the forefront for nearly every communica-
tions service, and FM radio is certainly not left out. FM radio is
implicated primarily because of the TV repack; a consequence
of the FCC’s television incentive reverse auction.

While many radio licensees are well aware of the repack’s
impact on FM radio, just as many seem to have given little
thought to the problems they themselves may face. FM radio
repack issues were addressed in a session at the 2017 NAB
Radio show by Dave Siegler from COX Media and Jim
Stenberg from American Tower. They led an insightful ses-
sion and delivered a strong wake-up call. That session vali-
dated my prediction with specifics worthy of notice by every
radio broadcaster.

The most important message from that session: Get an
offsite AUX now!

The TV repack tower problem focuses on FM stations that
share a tower with a television facility. To complete the
repack, many television stations will be required to move to
a different location on the same tower or to a different tower
or replace an existing antenna with another of lower fre-
quency. In many cases, this will require a co-located FM
station to move or be off the air for an extended time period.

Even if a move or extended off-air time period is not
required, collocated station will, at times, be required to power
down or cease transmission altogether to provide for the RF
safety of the tower workers. Assuming a station will not want to
leave its audience hanging during reduced power or dark
periods, it is imperative to have an adequate auxiliary site to
provide continuity of service. For radio operators, that means
that you must know your tower! As Dave Siegler reminded us,
know your tower means knowing whether there are TV anten-
nas on it and whether they are to be repacked! It also means
making sure there is a recent RF exposure study of it.

You can find out more about the repacked channel assign-
ments and the effect on a particular channel in your area at the
new NAB website: www.rabbitears.info. As of March of
this year, there were approximately 2,100 U.S. licensed
television stations, of which 957 – nearly one-half – must be
repacked. According to FCC and Antenna Structure Registra-
tion System Data, 1,153 towers in the U.S. have co-located
FM and TV stations and some 2,368 FM radio stations and
translators may be impacted by the repack. American Tower’s
Jim Stenberg reported that very few of those FM stations have
auxiliaries on different towers. FM translators are not given
the option by the FCC to have an auxiliary site.

It bears emphasis that repacking these TV stations will have
significant effects. As reported above, many will need to switch
out existing antennas for heavier and larger ones, and many will
also need transmission line changes. To accommodate this, it is
expected that a significant number of towers will require
structural improvements that will further prolong the construc-
tion time period. Compounding the problem, tower structural
standards have changed. When structural modifications are
necessary, the tower will likely become subject to newer and
more stringent standards than when first built. This can compli-
cate and prolong the time period required for adjustments to
reposition tower tenants and protect tower workers, conse-
quently extending the time of reduced power or silent status of
FM stations. Abandoned antennas and feed lines will also need
to be removed in order to increase tower capacity. All of this will
be even more complex and time consuming on towers that are
home to multiple antenna moves.

So, what’s a prudent FM licensee to do? Required to
undergo these “inconveniences” to accommodate the repack,
how will a station be reimbursed and compensated for the cost
and inconvenience of physically moving its own antenna or
for the loss of revenue occasioned by reduced power or
suspended operation? Addressing this problem, the Commis-
sion stated that it will consider claims from a station that
makes changes required to accommodate the repack of an-
other station only to the extent required by a contractual
obligation entered into on or before June 2, 2014. Accord-
ingly, once it is determined that an FM station will be
impacted by the repack, it is critical to examine its tower lease
to determine whether reimbursement is required for changes
required to accommodate changes of a tower co-tenant. If
such a contractual indemnification cannot be found, as of this
writing the station is not eligible for FCC reimbursement.

Understanding this situation and oversight, several mem-
bers of Congress have introduced legislation to reimburse
broadcast radio stations for costs incurred as a result from
reorganization of broadcast television spectrum in the repack.
Examples include Congressman Flores’ H.R.3685, the Radio
Consumer Protection Act and Congressman Pallone’s
H.R.3347, the Viewer Protection Act of 2017. However, it is
way too early to predict how successful those efforts will be.

Of course, for many, we still have some time. The repack is
to be accomplished in 10 phases. Phase 1 is to be completed next
November. The tenth and final phase is not to be completed
until July of 2020. But, given the scarcity of tower crews,
equipment and other resources, it is not clear there will be
sufficient capability to meet the TV repack schedules, much less
the requirements of radio stations that must make changes to
accommodate it. The consequence of failing to meet the dead-
line date is a mandatory cessation of operations until the new
facilities can be completed. You can find out what phase your
county and state are in, and what stations are affected at the
NAB’s new repack website www.tvanswers.org.

If it looks like your station will be affected, now is the time
to begin discussions with the tower owner and all other
stations on the tower and make sure you have or will get an
auxiliary site for your station should it be needed. American
Tower’s Jim Stenberg’s admonition is, “make sure you evalu-
ate opportunities for temporary or auxiliary operation on the
same tower or, if necessary on a separate tower and evaluate
the coverage effects from these operations.” And finally, be
prepared to deal with the tower structural and reloading
requirements of ANSI/TIA-222 Rev-G.

New Developments in Non-Competes
In an industry so focused on the development and promo-

tion of personalities, talent non-competition agreements can be
critical. This is a field that is tricky and always changing. It pays
to stay up on new developments. A recent article in a legal
publication brought my attention to several new developments
that are worthy of broadcasters attention. While many of these
new developments are specific to the state in which the case
arose, they reflect general principles often relied upon in all
states and therefore sew a cautionary tale worth hearing.

Nevada Law Allows Judges to Blue-Pencil
Employers may be pleased with a new Nevada statute that

empowers judges to analyze a noncompetition agreement and
fix them when they might otherwise be required to be nulli-
fied. Under the law, Nevada judges can “blue-pencil” or
tweak provisions which otherwise could not pass muster for
being too inclusive. However, the court’s revisions must

Towers Revisited
New Developments in Non-Competes

cause the limitations contained in the covenant as to time,
geographical area and scope of activity to be restrained to be
reasonable and the restraint may not be greater than necessary
for the protection of the employer for whose benefit the
restraint is imposed. As in most other states, even the Nevada
court blue-penciled revisions must protect something of value,
and not restrain the employee more than is necessary for the
necessary purpose, or impose an “undue hardship.” Further,
employers cannot enforce non-competes against a laid-off
worker unless they still pay his or her salaries and benefits.

LinkedIn Invitations Don’t Violate Non-solicitation
(take me along) Agreements

An Illinois appeals court recently held an email “connect”
request on job networking site LinkedIn, sent to former
colleagues did not violate a non-solicitation agreement, equat-
ing the emails to generic invitations to connect, rather than
attempts to solicit former co-workers. The court held it’s the
content of the communications that matters, not the medium
used to communicate it. “There are certain features about
LinkedIn that are going to send out this blast as soon as you
update your status, but what’s really the difference between
that and your new employer buying an ad on cranes ...
announcing that you’ve arrived?” The court left open the
question of whether a different, possibly more specific agree-
ment, could restrict a former worker’s use of social media.
The court speculated that “digital social media is still an area
that the courts have not caught up with, that the law is trailing
behind the tech,” and more developments will likely come.

Difficulty Enforcing Non-Solicitation Clauses
Last June, in a case captioned In re: Document Technolo-

gies Litigation, U.S. District Judge Jed Rakoff held that four
sales executives who left their firm could not be barred from
working for a competitor, holding a non-solicitation agree-
ment blocking them from soliciting colleagues to jump ship
with them failed New York’s test for reasonableness.

In a broad and far reaching opinion, the court held that an
employer cannot prevent an employee from “preparing to
compete” after the period of the non-compete, because restrain-
ing such acts “would have the effect of extending the term of the
covenant.” The court also held that a restrictive covenant could
not prevent at-will employees, who have yet to accept an offer
of new employment, from “inducing” or even “encouraging”
their coworkers to leave with them. Such a covenant is reason-
able only if it: (1) is limited to protecting legitimate business
interests of the employer, (2) does not impose an undue hard-
ship, and (3) is not injurious to the public.”

The case is a reminder that such post-employment non-
competes and non-solicitation restrictive agreements must be
based on something truly unique and valuable, and will not
survive if they simply restrict an employee’s post-employ-
ment behavior.

These cases point out the necessity for well-crafted non-
compete agreements, and the need for specific legal advice for
entering into, relying upon, and interpreting, non-compete
agreements. In other words, cutting and pasting from a non-
compete agreement used by another broadcaster in another
state or from years ago may save pennies in legal fees but later
incur substantial costs when new developments or dissimi-
larities in state law impact its enforceability.

This column is provided for general information pur-
poses only and should not be relied upon as legal advice
pertaining to any specific factual situation. Legal decisions
should be made only after proper consultation with a legal
professional of your choosing.

Gregg Skall is a partner of the law firm Womble Carlyle
Sandridge & Rice, LLC. He frequently lectures on FCC rules and
regulations, represents several state broadcaster associations
and individual broadcasters and other parties before the Federal
Communications Commission in their commercial business deal-
ings. Prior to private practice, Mr. Skall served as the Chief
Counsel for the National Telecommunications and Information
Administration and General Counsel to the White House Office of
Telecommunications Policy.
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Telephone Topics

by Tom Hartnett – Technical Director Comrex

Studio Telephones Jump to the Web

Broadcasters need phones. Phones are the ultimate way
of sharing the experience of listeners, expert guests, athletes
and politicians by putting their calls on-air. But with all of the
advancements in technology and voice transmission, what
would be defined as a phone today? Is it the thin, tinny sound
of POTS (Plain Old Telephone System) phones we’ve had for
a hundred years? Is it the unintelligible, muffled sound of a
mobile phone? Maybe it’s an app running on a smartphone?
Is it that fancy new VoIP handset in your office? Or is it the
web browser on your computer?

The answer is yes to all of the above. The modern studio
needs to be equipped to handle as many of these “phones” as
possible because there are distinct advantages to each. Most
of all, there are new ways that eliminate the old fashioned
“POTS” sound, while keeping the experience simple enough
for anyone to use.

The POTS phone system is built on legacy. Decisions
made by telecom engineers decades ago define the technical
parameters of the POTS system today. Those decisions were
based on intelligibility rather than voice quality. And until
recently, the goal of wireless phone companies was to make
voice calls sound only as good as POTS calls. And most of the
time they failed at even that low benchmark.

With regard to broadcast, the technology focused on
send/receive audio separation with digital hybrids, along with
some basic filtering and level control. While this is important
to make on-air phone calls as clean as possible, it never
addressed the real issue of audio bandwidth. The dismal
frequency response delivered by phones limits the quality so
much that voices are often indistinguishable, and sibilance
and bass completely removed.

As broadcasters, we know this all too well. An entire
industry has emerged to solve the “bad phone” sound prob-
lem, including analog frequency extenders, ISDN, and IP
codecs. These solutions are great, but they require custom
hardware on both ends of the connection, so they’re not
usually useful in putting the mayor or quarterback on-air from
a home or office in good quality.

Mobile phone companies have more recently come to
realize that they no longer need to support only legacy
telephone sound. Mobile-to-mobile calls are increasingly
processed using wideband audio encoders, doubling the
audio bandwidth of calls. If you haven’t yet experienced an
“HD Voice” or “Advanced Calling” connection, you’re in for
a treat. The added fidelity can restore quite a lot of nuance to
the caller’s voice, making calls much less fatiguing. Unfortu-
nately, this is strictly a mobile-to-mobile enhancement. Any
mobile calls bridged to the POTS (or VoIP or ISDN) network
are transcoded down to telephone quality, so there’s not yet
any elegant way to take advantage of this on your studio calls.

Internet telephony, and Voice-over-IP in particular, is
quickly growing to compete with POTS. Chances are that
shiny, new desk phone in your office is VoIP-based, even if
your office’s phone infrastructure isn’t (yet). As homes and
businesses make the migration to lower cost VoIP services,
calls that touch the POTS system will become fewer. And

VoIP-to-VoIP calls can already benefit from wideband audio
encoders like G.722 and Opus, as these are being built into
most new VoIP phones.

In fact, this is how pro-grade audio hardware IP codecs
interwork with apps like Luci Live and Linphone. The apps
simply emulate a VoIP phone in software (e.g. on a smartphone
using a 4G or Wi-fi connection) and the IP codec hardware
emulates a wideband VoIP phone as well. As shown in the
next figure, calls are usually made directly between the VoIP
devices, rather than through a service provider, but the
principle is the same, and wideband encoders are deployed on
each end of the call.

But this requires some expert technical knowledge on
each end of the call, something that’s usually in short supply.
Apps like Skype and Facetime can make things easier, but
they still require the user to install and use something possibly
unfamiliar. And bridging that audio in and out of your console
isn’t always the slickest arrangement, not even considering
the upkeep of the PCs required to receive the calls.

One of the newest and hottest technologies for web-based
calling (both video and audio only) is probably already
designed into the web browser you use daily. It’s called
WebRTC, and it’s built to compete with apps like Skype and
Facetime for computer-to-computer calling (along with
smartphones and tablets). But unlike those proprietary apps,
WebRTC is wide open technically, and has been designed
into Chrome, Firefox, Opera and Microsoft Edge already. The
last holdout, Apple, finally caved and added it into Safari for
OSX and iOS. So it’s universal, doesn’t require any installa-
tion, and it’s extremely simple for the user.

For those of us concerned primarily with audio, WebRTC
offers some really great features. The default encoder used for
calls is Opus, which is state-of-the-art for web audio applica-
tions. It offers a wide array of bandwidth options (including 48
kHz sampling rate wideband) and is very adaptable to network
conditions. It also has very low delay for interactivity. And
because it’s freely licensed, it can be added to products and
applications easily. While WebRTC was designed as a video
communication tool, audio-only calling is easily supported.

Some broadcasters are already using WebRTC, perhaps
without knowledge of the underlying tech. Web-based sub-
scription remote broadcast services like ipDTL and Callme.fm
are WebRTC services.

These and other WebRTC services require two clients,
connected together by a cloud server as shown in the first
scenario in the next figure. Each client signals to the server,
using a web browser via a URL link. The server negotiates the
call between the clients, and web audio begins to flow directly
between them (when possible). If firewalls or routers prevent
direct connection, WebRTC can handle a range of traversal
options, including proxying the media between the clients.

This is a great solution, but still requires PC hardware on
the studio side (to host the browser), as well as a cloud server.
Also, connections need to be initiated from each end. It can be
made simpler.

What if we take one of the clients and the server, and
combine them into the same hardware? Add professional
audio I/O and a way to filter incoming calls, and the system
becomes more of a web gateway for callers on browsers. This
would dramatically simplify the experience for the caller, as

they would simply need to click a link in order to make a
connection to the studio from any browser.

Among other things, this would remove any issues with
firewalls and routers, because the installer of the gateway can
be sure of an open connection (via DMZ or port forwarding)
on their end. Since the caller side is always outgoing, there’s
no need for any fancy NAT traversal techniques on their end,
and the media will always flow point-to-point.

This is the format taken by the Comrex Opal Web Audio
gateway. Once installed at the studio side, it acts as a normal
Internet web server, delivering a “landing page” to anyone
who is authorized to make calls to it.

The web page delivered by the Opal server contains
Javascript that runs
on the browser and
handshakes back to
the WebRTC me-
dia server con-
tained in the Opal.
Once the “Con-
nect” button is
pressed, the
Javascript activates
the audio encoding
software already contained in the browser, and makes a
duplex connection back to the Opal box.

The real beauty of a system like this is caller simplicity.
It’s really important for non-technical VIP callers to be able
to make the call to the studio right, the first time, without
installing anything or changing any settings.

Opal calls can be placed by clicking a URL link. Caller links
are created by the Opal gateway on request. This “invite” link
also contains information about the caller’s name and which of
the two Opal audio ports the call will appear on. The caller can
receive this invite via text or email, or it can be published if
widespread availability is desired. Connections are literally a
single click of the link from any compatible browser. Invites can
be disabled and erased by studio staff anytime.

Mobile phone browsers are starting to support WebRTC
as well. In these early days, however, WebRTC implementa-
tions in mobile
browsers can be
hit-or-miss, so
Opal has the op-
tion of linking in-
coming callers di-
rectly to the iTunes
or Android Play
app stores, where they can download a free Opal app with
much higher reliability on smartphones.

The radio industry is changing, but so is the telephone
industry. With easy access to the web in our offices and in our
pockets, there’s fewer reasons to air poor quality telephone calls
for any length of time, especially guests who will be on-air for
more than a few seconds. New technical tools like Comrex Opal
can replace the tinny sound of phone calls, and bring an ease-
of-use factor never had with web audio before. – Radio Guide –
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Transmission Guide
What Happened to My Station?

by Steve Callahan

It’s been good season for tropospheric ducting along
the New England shore. You might not be familiar with the
term “tropospheric ducting,” but you just might have
experienced it and not known why.

We’re all familiar with the way that AM signals bounce
at night and come down far from their point of origin.
Anyone who has listened to the big 50,000 Watt clear
channel AMs knows the thrill of hearing a distant AM on
a regular radio. I was once surprised to hear WBZ from
Boston while in a traffic jam one night in Atlanta, Georgia.
An AM station’s “skywave” component reflects off the
ionosphere as it cools down at night and the usually
transparent-to-AM layer turns reflective and the AM sig-
nal comes back to earth far from it’s transmitter. Frequency
and tower height influence the degree of skywave along
with seasonal differences and weather conditions.

FM also is also subject to a temporary weather condi-
tion that can and does send an FM signal far from home.
Tropospheric Ducting is a condition when a layer of air is
sandwiched between two layers of air that are at a different
temperature than the center of the sandwich. The FM
signal gets into the center of the sandwich and is “ducted”
or channeled long distances from its usual service area.

Tropospheric ducting is very temporary, only an hour
or two at a time, and can be somewhat expected during the
right weather conditions. My experience is that it is more
common along the shoreline.

I was once at small FM station on Cape Cod repairing
a transmitter and the work took longer than I had expected.
It was after dark by the time I turned the transmitter back
on, checked the meter readings, buttoned up the transmit-
ter building and headed home. I had the newly repaired
station on my car radio and just a few miles down the road,
the programming of the station suddenly changed. I was
now hearing a New Hampshire station on the same fre-
quency! I thought, “Drat! – that repair didn’t last long. So
I did a quick U-turn and headed back to the transmitter as
fast as I could. As I threw open the transmitter building’s
door, I saw that all of the transmitter readings were normal
and just as I had left them. As I tried to drive home the
second time here was no sign of the New Hampshire
station and I was left scratching my head.

Years later I was working at a high powered FM station
on a mountain top in Maine. I had spent most of the day
working on the site and I was quite pleased that my efforts
resulted in a successful conclusion. I got in my car, drove
down the mountain and headed home. I was listening to the
station in my car and about 45 minutes from the transmitter

site the programming suddenly changed. Now I was listen-
ing to a Cape Cod FM station which I knew was almost
three hours away! I remembered back to my first experi-
ence on Cape Cod and as I drove south, the Maine station’s
signal came back and all sounded as it should.

I was Director of Engineering for a small FM station in
Rhode Island when I got a call that some of our loyal
listeners along the southern shore were asking why we had
suddenly changed our format to country. I quickly spun the

dial of my car radio to our
frequency and, yes indeed,
there was full-stereo, boot-
scootin, country music
coming out of my speakers.
When the song ended, there
was a commercial spot for
a car dealer in Ocala,
Florida. Tropospheric duct-
ing strikes again! Within
an hour, the Florida FM sig-
nal faded away and our lo-
cal signal returned. During

my tenure in Rhode Island it was not unusual to have a
couple of tropospheric ducting episodes a summer. Usu-
ally a co-channel FM signal from the top of the Empire
State Building in New York City was the ducted-in culprit
and it left as quickly as it arrived. My clue in Rhode Island
was if there was heavy sea fog in the early morning along
the southern coast, conditions were right for some tropo-
spheric ducting that day.

Just last month, another Rhode Island FM station
called me to ask if there was a reason why their signal just
got noisy and their listeners were complaining. You
guessed it – there was heavy sea fog that morning and
another co-channel FM station was being ducted into
Rhode Island. In less than an hour, the fog lifted and their
signal returned to normal.

Shortly after that, an old friend of mine called and
asked if there was any reason why a Rhode Island station’s
air signal would be coming out of his station’s off-air
studio speakers in Portland, Maine that morning. I told him
that it was most likely some co-channel tropospheric
ducting along the Maine coast or the Rhode Island coast

and it would go away in an hour so. My friend was greatly
relieved and said he would pass the information along to
his anxious station manager.

My experience is that tropospheric ducting affects co-
channel stations, which are stations on the same frequency,
and the signal that is negatively affected could be the
offending signal another day. There is a website
(www.dxinfocenter.com/tropo.eur.html) that tries to pre-
dict when weather conditions are right for tropospheric
ducting. The condition will dissipate as soon as the weather
changes. My advice is, if this happens to your station, first,
try to calm down your general manager, explain to any of
your listeners who call in that it is an occasional, natural
occurrence which will go away soon. Then you can sit

back, relax, and revel in
what the mixing of weather,
temperature and frequency
modulation can do.

In my previous Radio
Guide column, I shared a
“brain-twister” problem at
a radio station that had me
puzzled for a few weeks.
The night pattern at this
AM station would go out
of tolerance intermittently.
There were separate day
and night antenna tuning
units at this three tower
array. All of the indoor com-
ponents looked or tested
OK. There were separate
day and night transmission

lines and the base current at one of the night towers
would go to near zero during these episodes. The prob-
lem was very intermittent and seemed to happen more
during rainy weather. The important clue was the weather.
Could it be a component that was outside in the weather?

The grounding for each of the antenna tuning units had
its own copper strap to ground. In this station, the ground
strap exited the top of the ATU panel, went through at the
top of the concrete block wall and curled back onto the
roof. It wasn’t easily noticed unless you had a reason to get
a ladder and climb onto the roof off the ATU building. One
day, just after a rain, I was between the tower and the ATU
building and I thought I heard the ATU “singing” with the
AM modulation, which is not all that unusual, but I also
heard some arcing – which is unusual. I got a ladder,
climbed onto the ATU roof, and found that the ground
strap for that tower’s night ATU was loose and had been
arcing – a lot.

A few minutes with a torch and some silver solder and
the problem hasn’t reappeared.

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

From: https//proaudioeng.com

http://aprs.mountainlake.k12.mn.us

U.S Map Showing Areas of Tropospheric Ducting
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Satellite Guide
Satellite History

Many of us do not realize how dramatically the broad-
cast industry has changed since the advent of satellite
communications. It’s hard to believe that, prior to commu-
nication satellites, it would take minimum of many hours,
if not days, for video information to travel from one
continent to another. Live audio between continents was
dependent upon the limited bandwidth communications of
either undersea cables or shortwave radio stations. Within
the United States, radio and television stations were de-
pendent upon various telephone companies for the deliv-
ery of live programming.

The idea of a communications satellite originated in
1945 by scientist and science fiction writer Arthur Clarke. In
the February, 1945, issue of Wireless World, Clarke had a
letter to editor published with the title of Peacetime Uses of
the V2 (The V2 was a rocket developed by the Germans
during World War II.). One paragraph of the letter states,
“An ‘artificial satellite’ at the correct distance from the earth
would make one revolution every 24 hours; i.e., it would
remain stationary
above the same
spot and would be
within optical
range of nearly
half the earth’s sur-
face. Three re-
peater stations,
120 degrees apart
in the correct or-
bit, could give tele-
vision and micro-
wave coverage to
the entire planet.
I’m afraid this isn’t
going to be of the
slightest use to our
post-war planners,
but I think it is the
ultimate solution
to the problem.”

Later in 1945, Clarke privately circulated a proposal en-
titled, The Space Station: Its Radio Applications. A copy of that
article is now in the National Air and Space Museum, Washing-
ton, DC. It was reprinted in Spaceflight, March, 1968.

One of the early project’s of NASA in the late 1950s was
Project Echo. This was the launch of passive satellites
designed to relay communications signals from one point on
the Earth’s surface to another point. The satellites were giant
metalized balloons placed in low earth orbit. The first, Echo
1, launched on May 13, 1960, failed when the launch vehicle
failed to place it in orbit. A second attempt, Echo 1A, was
launched successfully. On August 12, 1960, Echo 1A was
used to relay a microwave transmission from the Jet Propul-
sion Laboratory in Pasadena, California to the Bell Labora-
tories in New Jersey

Echo 2, the last of the balloons of Project Echo, was a
135 ft. balloon launched on January 25, 1964. Both Echo 1A
and Echo 2 were used in a series of passive communications
experiments and studies. One item of note is that the large
horn antenna constructed by Bell Laboratories for Project
Echo was later used to discover the cosmic microwave
background radiation resulting in a Nobel Prize for Arno
Penzias and Robert Wilson.

In 1962, the first active communications satellite, Telstar
1, was placed in a low earth orbit. Telstar 1 was owned by
AT&T and was part of an international agreement between
AT&T, NASA, Bell Telephone Laboratories, the General
Post Office (United Kingdom), and the National Posts,
Telegraphs, and Telephone (France). One technology prob-
lem that had to be overcome was the conversion of the
television signal between the U.S. standard of 525 lines and
the BBC standard of 405 lines. The equipment required to do
the conversion filled an entire room.

This satellite relayed the first publicly broadcast live
transatlantic television feed on July 23, 1962 at 3 p.m. EDT.
The broadcast was shown in Europe by Eurovision and in
North America by NBC, CBS, ABC, and the CBC. The
broadcast was to have been remarks by President John
Kennedy, but the signal was acquired early so the engineers
filled in the time with the first live transatlantic broadcast of
a baseball game. Another first occurred when Telstar 1
relayed a telephone call and fax.

Telstar 1 was also a victim of the Cold War. The day
before the launch of Telstar 1, the U.S. conducted a high
altitude test of a nuclear bomb. The electromagnetic pulse
(EMP) from the bomb energized the Van Allen belt where
the satellite orbited. The increased radiation, along with a
later Soviet test, damaged Telstar.

On December 13, 1962, Relay 1 was launched into low
Earth orbit. Relay 1 was used to transmit the first television
program between the United States and Japan. This was a
prerecorded program by President John Kennedy scheduled
to be broadcast on November 22, 1963. Instead, there was a
live announcement of the assassination of President Kennedy.

Syncom 2, launched in 1963, was the first geosynchro-
nous satellite. Syncom 3, launched in 1964 was the first
geostationary satellite. Relay 1 was used in tandem with
Syncom 3 to relay coverage of the 1964 Summer Olympics
from Tokyo to the United States and then to Europe.

Comsat was responsible for the launching of Early Bird,
in 1965, known officially as Intelsat 1. Early Bird was the
first commercial satellite in a Geostationary Orbit. Early
Bird was active from 1965 until January, 1969. It was briefly
reactivated in 1990 to celebrate its 25th launch anniversary.
It remains in orbit.

There are three general types of orbits used by communi-
cations satellites. A Geosynchronous Orbit (GSO) is an orbit

around Earth of a satellite with an orbital period of one day.
The synchronization of the Earth’s rotation and the orbital
period means that for an observer on the Earth’s surface the
satellite returns to the same location in the sky once every day.
The satellite will track a figure eight pattern in the sky.

There is a special case of the GSO called the Geostation-
ary Orbit. This orbit is directly over the equator. Satellites in
this orbit appear to be stationary in the sky. The Geostation-
ary Orbit is the orbit used by most modern communications
satellites. The Geostationary Orbit is also called the Clarke
Orbit in honor of Arthur Clarke.

Another type of orbit that is also used for communica-
tions satellites is the Molniya orbit. This is a highly elliptical
orbit with an orbital period of one half day. The inclination
of the orbit is 63.4 degrees. Because the apogee is over the
northern hemisphere, the Russian Federation, as well as
northern Europe and Canada have excellent visibility of the
satellites.

Communication satellites are also placed in low Earth
orbit. These satellites are typically used for satellite tele-
phone, data, and similar types of communications.

All of the early communication satellites were equipped
with just one or two transponders capable of relaying com-
munications. These satellites were research and proof of
concept devices. One of the primary driving forces for the
communications satellites was the need by the Department
of Defense for better communications.

It’s interesting to read about some of the technical
specifications of the early communications satellites. Echo
1, the balloon, had a launch mass of 66 kg (146 lb). Early
Bird had a launch mass of 68 kg. Early Bird was capable of
relaying 240 tele-
phone type circuits
or one TV channel.
The design life was
18 months. Today,
communica t ion
satellites easily
mass over 2,000 kg
and are capable of
dozens of TV chan-
nels and tens of
thousands of nar-
row bandwidth
communications channels. The design life of today’s satel-
lite is typically 15 years.

I have a few personal notes of interest regarding the
beginning of the communications satellite era. As a kid, I
remember going out into our backyard in rural Minnesota to
watch Echo 1A track across the evening sky. Echo 1A was
large and along with its reflective surface, it was easily
visible from the ground.

I was able to see one of the first communications satellite
receive antennas located in Minnesota at Maple Lake. This
was an 11.2 meter (37 ft.) dish that I believe was manufac-
tured by Scientific Atlanta. The dish was used to receive
HBO from the Canadian communications satellite Anik 1.
The HBO signal was then sent to the General Television
cable systems in St. Cloud and Fridley, a suburb of the Twin
Cities. The dish was installed during the summer of 1976.
The cost in 1976 was $140,000 and the weight of the dish
was about 14,000 pounds.

I have an editorial comment about this subject as well.
The next time you wonder what good has NASA done, think
of our business and how it has changed because of the efforts
of NASA. 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

by Mike Hendrickson

The original concept by Arthur Clark
had three space stations in orbit
around the Earth. The spacing be-
tween the stations would be 120 de-
grees. The three stations would cover
all of the Earth’s surface except for
the polar regions. This view is from
above the North Pole.

Echo 2 Ground Testing

Bell Laboratories horn antenna.  This antenna was built
for the purpose of using the Echo satellites for communi-
cation relays.  Later it was used in the discovery of cosmic
background.
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Tips From the Field
Just A Bit ...

Unconventional
by Jim Turvaville

(Continued on Page 22)

As I was leaving the Tractor Supply store, it sud-
denly dawned on me that what I was doing might be
considered just a bit unconventional to many of my
peers. I guess when one stays out of the mainstream of
any industry too long, we tend to become a bit intro-
verted and forget some of the day-to-day struggles
faced by our contemporaries. Having been over three
years now since leaving the daily grind, I may be guilty
of becoming just a bit comfortable in a slower pace and
having much fewer resources on which I can rely.

But having fewer resources is not unique to my
situation; I know firsthand that many of my fellow
Engineers struggle with limited resources for their
routine work. So let me share just a few of the more
unconventional things I find myself doing on a regular
basis, and maybe you can find some ideas to help out
in your operations.

Looking around my transmitter plant, I find a few
things which may peak your interest. First, that trip to
Tractor Supply was to pick up a Stall Mat, which they
had on sale. For the less agriculture minded, a Stall
Mat is nothing but a solid rubber mat, made from
recycled tires. Used in horse stalls to pad the floor and

aid in easy clean up, they come in 1/2 and 3/4-inch
thickness in sizes up to 4 ft by 6 ft. I will caution you
– that large size in the 3/4-inch thickness is really
heavy and bulky to maneuver, it certainly will not just
slide around once you put it down somewhere. I have
a section of it on the ground in front of my transmitter
shack door, to keep the weeds and stickers from
growing up there and being a nuisance in accessing the
door. Putting some it around my HVAC outdoor con-
denser unit also keeps the weeds and grass from
causing a problem with its performance. A section of
it on the floor in front of the rack, makes for a comfort-
able base on which to stand for long periods of time as
may be needed. I even have cut it to size in my truck
and it certainly keeps my tool boxes and bags from
sliding around, and provides protection to the floor
like nothing else ever invented.

I also note that my use of welding cable for main
grounding might be a bit unusual. As we are all aware,
we use the flat copper strap for grounding because of
the “skin effect” that RF has in a conductor and flat
copper strap has a lot of surface area. I have used
welding cable in many situations where it was just not

practical to get a flat strap to physically fit, and it has
performed quite admirably. The 4-0 size cable is
usually composed of about 2,100 interleaved 30-gauge
conductors; and while the math does not truly equal
that of flat copper strap, there is certainly a lot of
surface area in all of those wires. If you’re in a situation
where running flat strap just is not a practicality, the
use of welding cable might be an answer. As a bonus,
the welding shop will usually crimp those connectors
on the end for you with their high dollar tools giving
you a ready-made attachment point.

Speaking of grounding, let me share with you how
I have my tower grounded, which I have found to be
less than typical. I can, however, say with certainty that
I have survived two very typically stormy West Texas
summers with zero issues related to lightning. The
tower itself has a bonded copper ground wire off each
leg, to an 8 ft ground rod a few feet away; the building
is circled with that ground lead with an 8 ft ground rod
at each corner; all of which then goes inside the
building at 2 points to a ring around all of the equip-
ment. That configuration is probably not usual, and I
copied that from many nice cell sites I’ve visited
through the years. However, I have a grounding method
for my tower that has proven to be extremely effective
which I took from an old AM engineer who was
relating the problems of older series fed towers being
unstable in their base impedance due to rust. Since the
AM tower is the radiator, those tower section joints
becoming rusty means they do not retain the electrical
bond, and as weather conditions change, so does the
impedance of the tower.
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The old solution was to actually climb the tower
and spot weld the sections together to solidify that
bond. His solution was just to run a single contiguous
run of ground cable from top to bottom of the tower,
bonding it along the way at several foot intervals; this
made the tower structure appear as one complete
conductor. I copied that same idea, attaching my light-
ning rod at the top of my tower not only to the tower
itself, but to a single continuous run of ground cable all
the way to the base and attached to my ground ring.
While my tower is not rusted, it’s also not new – so as
it ages I should not expect to see any variation in how
that lightning rod is seeing ground.

I have LED lighting in my transmitter building – not
from being green-conscious, but for the unique func-
tionality. And by LED lighting, I mean the 12 Volt light
bar accessories from the off-road vehicle department at
my local Harbor Freight and similar stores. They come
in a variety of sizes from a few inches to a couple of feet
in length, with a neat mounting bracket that I can affix to
just about any flat surface – and are then fully adjustable
to direct the light just where I need it. The bonus of
running off 12 Volts is that I can use an old spare power
supply and power them all easily, or could run off a
battery if needed in an emergency, when I have a
portable generator running just my transmitter and rack

and the room lighting might not work. Being LED, I do
not expect to have to replace them any time soon, and
they put off next to zero heat so I can work close to them
without fear of a surface burn.

My equipment rack at the tower also has an older
UPS unit from the studio which was upgraded to a
larger model. Being a few years old, the battery pack
has quickly reached the point of needing to be re-
placed, but the inverter and charging system was still
in fine working order. Taking out the old battery
packs, I found they were assembled to make a 24 volt
charging system for the unit. Extending the leads out of
the box and attaching them to an external battery pack,
made from four 6-volt golf cart batteries, gave me back
the full function of the unit. The load capacity of the
unit does not change – 1,500 VA is still the max it will
source – but run time varies based on the size of the
batteries. While the original battery pack gave me
about 10 minutes of run time, I can now get over an
hour at full load from the external battery pack. This
configuration is not usually desirable in a studio or
office environment, but at a tower site having open
batteries and wiring is not at all unusual.

Use of PVC pipe and fittings is not uncommon
these days, but this resource is often overlooked in our
Engineering world. The 2-hole PVC pipe clamps work
really well in wire organization, much like the com-
mon D-Ring but at a fraction of the cost. A length of
appropriately sized PVC with a cap on each end can
hold tools, parts and even documentation in a water-
tight situation. I have cut sections of 2” PVC and used
them as wire chases by cutting each end at a 45-degree
angle and drilling a mounting hole. Running these

inside racks and under counters makes a quick way to
organize wires without need for constant bundling.
The length is limited to a couple of feet at a time, but
that also allows for break out of wires for various
connection needs. Even at a tower site, good wire
organization pays off when you’re troubleshooting or
changing out equipment.

Finally, I have several of the LED outdoor light
units which have the solar cell to charge during the
daytime and then illuminate dimly at night until a
motion sensor in them kicks it on full brightness. These
are the $10 Chinese version which I bought on a whim,
figuring I had little to lose if they failed out of the box.
I’ve been pleased they have lasted a couple of years
and are really handy when I have to make the rare night
time trek to the tower. Even the $1 solar lights made for
your home landscape can come in handy placed at
strategic places around your tower site path – and after
all, if they go out you’ve only spent $1. While they are
not bright enough to actually illuminate the path,
having them as path markers most often makes them
just as valuable.

Often it takes stepping back and thinking more out
of the box, but there are lots of economical ways to
accomplish a task when resources are limited. Happy
shopping!

Jim “Turbo” Turvaville is semi- retired from 39
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) opera-
tion providing FCC application preparation and field
work.

Just A Bit Unconventional
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Transmitter Site
Transmitter Site Basics Refresher

by Tommy Gray – CPBE, CBNE
This is the tine of year when we usually are in a frantic

rush to winterize our sites so that we can stay warm for the
season, and not have to make too may trips “Dashing
through the snow!” I realize that for many of you in the
northern areas, winter has already hit, and you have had to
put some projects on hold until next spring. For others, this
may be a time of doing a few last things in preparation for
inclement weather. Regardless of which group you are in,
a few of the more mundane things we do are however
vitally important to keeping us on the air and legal. In this
issue I am going to touch on a couple of the things we need
to do from time to time at our sites.

Air Conditioner Maintenance
Now this may seem odd to mention, with regard to cold

weather preparation, but it is very important and needs to
be mentioned. Around the time that we start getting nights
that are at, or near freezing, and days that are still relatively
mild, you might run into a situation where your AC units
start to freeze up on you, and require you to travel to the
sites to thaw them out. There is a very good reason this
happens and it has nothing to do with whether or not your
units are functioning properly. If you have added A/C to
your sites since last winter you might be especially vulner-
able to the problem.

Here is the reason why. A/C units usually have fans
that start up on the outside units, immediately when the
units turn on and start the compressor. This is not a
problem in normal warm weather. However, when it is
cold outside and the units start up, and the outside fans turn
on right away, the condenser can freeze up into a ball of
ice! The explanation for this is that the head pressure on the
compressor needs time to build up, and the coils need time
to warm up before being hit with the frigid air. The way to
accomplish this is with a simple piece of equipment that
any reputable A/C guy is familiar with. They used to be
called “Ambient Air Sensors.” Most of the time now, I
have heard them called a “Fan Switch.” Some are a relay
that is controlled by the air temperature and will not let the
condenser fan turn on until the air around it has reached a
certain temperature. Once the predetermined temp has
been reached, the fan turns on, and everything continues to
operates normally. Should the temp once again drop below
the set point, the fans will stay off once again until things
are OK. This keeps the unit from freezing up and killing all
the A/C in your transmitter building, thus causing you a
trip out to the site.

The second thing I mentioned is a simple relay that has
to time out before the fan turns on. They are usually set for
a minute or two so that they will accomplish the same

purpose. I however favor the temperature controlled unit
as it is in my opinion a much better solution. It can cycle
while the compressor stays on. The fan switch many times
(depending upon the design) can sometimes stay on until
the unit cycles off before restarting, and can still freeze up.
(One note here is that I have seem some that monitor head
pressure as well as temp).

Transmitter Power Metering, Etc.
Recently, on some of our broadcast forums, there has

been a lot of talk about power meters, etc., and how to
calibrate them. You can see all kinds of ideas as to how to
do it but, friends, there is basically only one way to do it
right that I know of, and that has been used for years. That
method is what I am going to talk about for a bit.

To accurately calibrate a transmitter power meter you
must have a “dummy load” of a purely resistive 50 Ohms
to run the transmitter into. The load cannot be reactive in
any way, which eliminates all transmission systems found
at broadcast transmitter sites. In the real world, there is no
“exactly” 50 Ohm transmission system at a transmitter site.
That is why we have reflected power monotoring systems.
These enable us to measure the VSWR (Voltage Standing
Wave Ratio) of the system to assure that the transmitter
sees as “close” to a pure 50 Ohms as possible. Things like
the antenna and plumbing, transmission line length and
connectors, any relays, switches, etc., all contribute to the
mismatch. Though all these components have negligible
quantities of mismatch, put them all together and you can
come up with a significant amount. Usually this total
mismatch is compensated for by adjustments near or in the
antenna. Some antenna manufacturers will place tuning
slugs on the center conductor of the line somewhere below

A brief refresher course for transmitter site maintenance.
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the antenna, at a place where a field engineer determines by
using test equipment that can generate plots  that will show
them where to place the matching device and what values
to use. Many times it is by trial and error and can take days
to accomplish on a large system. This process is even more
complicated where two or more stations are sharing a
common antenna.

Some antennas have an adjustable matching device in the
antenna itself. These are easy to adjust, and can be tuned with
either very low amounts of RF fed into them while observing
a VSWR meter, or by using test equipment while a tower
crewman adjusts the matcher. Consult with your tower crew
as to what is acceptable with them. Regardless of the method,
the antenna requires some tuning to compensate for the
mismatch, and to try to bring everything as close to 50 Ohms
as possible, with the given equipment in the system.

I have personally seen systems where the overall mis-
match was finally very tiny and almost non-inductive. I
have also seen others where there was a level of mismatch
that I would not have wanted in my station! These figures
are evident the first time you start up the transmitter. A low
level of VSWR is a very good thing. High levels are not!
Running a system with too much VSWR will cause early
tube or power amp failure, burned up components and
generally will not provide long term reliability. This brings
us to the bottom line with regard to meter calibration.

The manufacturer calibrated your power meter into
what I can guarantee you was a pure 50 Ohm load. The
meters were adjusted to match a calibrated external power
meter of known accuracy. Simply connecting the same
transmitter to a coax at a transmitter site and turning it on

will not give you the same reading and will not give you an
accurate power output. Why? There is inductance in your
system and it is not a pure 50 Ohm impedance. In most cases
VSWR will cause the meter to read higher than it really is,
as there is an (for lack fo a scientific term) additive effect
with the Forward and Reflected power. You don’t know
what you have regardless of what the meter is reading. With
a very low total VSWR in your system, the reading will be
closer to correct than it will be with a higher level.

How Do I Know For Sure?
The way you can be assured that you have as close to

an accurate system as you can get in the field is accom-
plished by a procedure I am going to explain below.

The drawing above shows a “simplified layout” for
doing a power meter calibration. Again, you cannot assure
accuracy unless both the external meter and the load are
accurate. One note here is that if you do not have a
permanently connected dummy load, such as through a
coax switch, you will need to connect the load at the point
where your antenna feed line normally connects to the
transmitter. The individual setup will be determined by
what you have in your system.

You will need a few pieces of documentation to
perform the procedure. First you will need to know your

licensed TPO (Transmitter Power Output). This is deter-
mined by the class of station and the licensed ERP (Effec-
tive radiated Power), length of coax, losses in the system,
and a lot of other factors. Sometimes this is found on your
station authorization but not always. If you have to calcu-
late it, there are software programs available at some of the
antenna manufacturer’s websites that will help you to
determine what your TPO is, given your licensed ERP.

1. Turn your transmitter on and make sure there is no
bad mismatch (caused by bad connections, etc.).

2. Run it at licensed transmitter power output into the
load. Ignore your transmitter meter for now and use the
external meter to determine how much power you are
running. Adjust for 100% output with no audio into the
transmitter.

3. Once the external meter says you are at full power,
adjust the calibration controls on your transmitter so that
your Forward and Reflected meters read the same thing
that the external meters do. The external will be in Watts,
and your transmitter may be in percent, but you will adjust
for 100% at the correct wattage regardless of the type of
meter on your transmitter.

4. Once adjusted, shut down and go back on the
antenna and adjust output power to 100% by your transmit-
ter meter without touching the calibration controls.

This is the “Old Fashioned, Tried and True” method of
calibrating a transmitter power meter.

Space limits me from going into more detail but maybe
in a future issue. Enjoy the Season!

More Next Time!

Tommy Gray is a retired veteran broadcast engineer cur-
rently staying busy doing engineering in the gulf south, through
“Broadcast Engineering & Technology LLC”, a Louisiana
based Consulting and Contract Engineering Firm, serving the
US. www.BEandT.com
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Small Market Guide
The New Small Market Workplace

by Roger Paskvan

What is happening to our broadcast field? Have you
tried to hire anyone lately?

I talk with many owners and operators of radio stations
and the theme seems to be loud and clear, “no one wants
to work.” They want a position with a check – and I’m not
kidding.

What used to be a montage stream of eager beavers,
ready to tackle the
highest dam, has
become a frustrat-
ing nightmare
finding employ-
ees. If you are
lucky enough to
attract someone to
your station,
keeping them
there is another
challenge and a
half. “When do I
get my first
raise?” I’m not making this up – that was on day two. What
is happening here, why are we in this predicament?

These new millennial employees have a special set of
rules that they seem to follow. In our baby boomer genera-

tion, we referred to this concept as me, me, and me first.
Well the tarmac has changed in the HR department. I have
had new employees leaving after one week – “this job is
too hard.” The current method of quitting has also turned
viral. Apparently you now text your employer that you
quit, therefore avoiding any confrontation. Another new
stunt is to just not show up for work and, after a few days,
the employer will figure it out. I even had one person that
left all their personal things in their desk, not even picking
up their last paycheck. Of course, they would not answer
their phone or texts. They must have quit, right? This new
generation of employees resorts to lying and game playing
when something goes wrong at the station involving them.
They are quick to blame others with little loyalty to fellow
workers.

Most station owners agree that there is something
wrong with the work ethics of the current crop of Millennials
(those born between 1980 and 1996). These are the em-
ployees that are now answering your DJ job posting. My
older employees put these new kids to shame in motiva-
tion, attitude, respect and plain work ethics. So I set out to
research what is happening to our industry.

In a recent New York Times newspaper article, writer
Mitchell Hartman explored whether or not there’s actually
anything to the stereotype that Millennials are as ill-

prepared for the workplace as their employers claim they
are, or if there’s actually some other explanation. Hartman
writes, “In surveys, middle-aged business owners and
hiring managers say the new workers lack the attitudes and
behaviors needed for job success. They don’t have a
strong work ethic, these reports say. They’re not moti-
vated and don’t take the initiative. They’re undependable
and not committed to their employers. They need constant
affirmation and expect rapid advancement.”

Hartman went on to interview a number of people in
this age group, who were asserting that Millennials are
lazy. Does anybody other than a few disgruntled employ-
ers really believe that this generation is any different from
previous ones? Yes! It turns out that Millennials are not
just lazy, but are also self-loathing and quick to turn on
each other. Hartman spoke to a few actual, real-life
millennials, like Camille Perry, 26, of Portland, Oregon,
who claims that her generation “has a poor work ethic.”
(Ms. Perry holds down two jobs.) And Hartman spoke
to Claire Koerner, 21, a student at the University of
Washington in Seattle, who says she, “sees a lot of stu-
dents cheating their way through, just sliding by,” and
further notes that these students, “just aren’t going to have
the skills to work as hard as they’re expected to.

This isn’t just an issue of Millennials not being hard
workers. This is an issue of how the idea of “work” has
been transformed because of technological advance-
ments. This is about a generation that can’t rely on
finding long-term employment and so instead works
more than one job, or winds up working a full-time job
while also attending school, and yet still gets told over
and over again that they’re not good enough, until they
begin to believe that themselves.

... or Am I Just “Blowing off Steam?”
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Well, in this writer’s opinion, Hartman paints a dismal
future picture. Apparently he feels that employers, like
radio station owners and operations managers, are the
ones who must adapt or learn how to utilize the specific
skill sets of the first generation Millennials. These non-
eager beavers grew up with home computers, cell phones
and high technology. They are the same people that used
social media as teenagers, having Facebook/Twitter ac-
counts before they got out of high school. What happened
to just doing a good job with a lot of ambition and pride.

I do agree that the computer revolution has changed
radio forever – no more board op jobs on weekends for
new comers to get their start in broadcasting. This revela-
tion is also the partial blame for this problem, in my
opinion. Living in your parent’s basement till you’re 25,
and never leaving the house thanks to your cell phone and
laptop, produces employees that are self-centered and
lack social skills. These skills came naturally to the baby
boomers because they had to get out in order to survive.
Even the Millennials that are utilizing the Internet and
remote jobs at home are examples of trying to cope with
the real world in “their terms.”

Just the other day, a former marketing student of mine,
who now works for the famous Mayo Clinic, told me that
Mayo has made major changes in their HR department. The
Mayo Clinic is outsourcing more and more paperwork.
They are allowing new employees to work at home with
quotas to meet and having better results. Yep, the
Millennials are crawling back into their basements, their old
comfort zone, and this new approach is apparently working.

I don’t put down the fact that technology has trans-
formed the workplace, but in our field of broadcasting,
introverts that sit on a computer all day just won’t make it in
radio. Someone has to talk, greet and get out into the general
public for any small market station to be effective in the
marketplace. I’ve personally witnessed this millennial ef-
fect in our sales department. As the veteran account execu-
tives retire or leave, the new employees resist leaving the
office. I have found that many of these “new” employees are
more than happy to sit at their computer and do quotes all
day. Now this wouldn’t be bad but that’s where they stop.
The next stage of presenting this proposal to a client is
reduced to emails or phone calls. Not in my book! We now
send all the sales people out of the building from 9-3 every
day. Millennials resist this effort until it comes down to,
either sell or hand in your resignation. Yes, we go through
a lot of new sales people until finally one comes along that
wants to be a “real radio salesperson.”

So, having stated the negatives, what can be done to
solve this growing workplace problem in a constructive
manner? Given, we are all stuck with a special kind of
worker. Now, how can we motivate this new breed of
radio employee? Bruce Mayhew of the Huffinton Post
came up with some constructive ways of tackling this
problem. He writes:

1. Make sure Millennials know the radio station’s
mission, vision and values. This provides meaning to the
employee. All employees – but especially Millennials –
are looking to take pride in their work as well as the station
they work for. Sharing the station’s value-based mission
will help the individual employee be motivated and en-
gaged.

2. Make sure you hire a Millennial whose interests and
talents match the radio work. As they gain experience you

might need to restructure their job to keep them engaged
and learning new things. Learning motivates this new
class of employee. A growing popular opportunity is to
provide Millennials time to work on self-defined projects.
This is good for the station and the employee since it helps
the employee feel engaged.

3. Another must-have for Millennials is to offer “re-
spectful” flexibility. Being able to work from home one
day a week, or come in late/early, will be seen as a great
motivator for many, and adds to their loyalty to your
company. (Can’t you see radio people taking advantage of
this one?)

4. Millennials do better with regular evaluation and
feedback; this helps keep them motivated and on the right
path. You don’t need to make a big deal about it, just let
them know.

 So in summary, treat Millennials like adults, but be
sure they know this means taking responsibility for suc-
cesses and failures. Work with them to identify goals,
timelines and establish set times to mentor them. Remem-
ber their strengths are knowledge, not experience. This
new type of employee is energetic, creative, technically
savvy and has a fresh perspective. Give them goals and
then come up with ideas on how they’ll accomplish those
goals. For those of you in small market radio, we have no
choice but to adapt to the changing workplace.

Roger Paskvan is a Professor of Mass Communica-
tions at Bemidji State University, Bemidji, MN. You may
contact him at: rpaskvan@bemidjistate.edu

Ref:
Iverson, Kirstin, Millennials Found Lazy (Again). New York

Times, March 27, 2014
Mayhew, Bruce, How to Motivate Millennials. Huffinton Post,

June 8, 2014.
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Air Conditioning Principles and Maintenance

by Wiely Boswell

(Continued on Page 36)

I am picking up from the last article (Radio Guide, Sep/
Oct-2017, Page 34) on how important filtering is to system
performance. The outside condenser has no filter. It trans-
fers heat with a lot of delicate aluminum fins connected to
copper lines that are getting hot from compressed Freon (or
cold in the case of a heat pump in heat mode). So no filter
means routine coil inspection and possible cleaning. You
need unobstructed air flow and a somewhat clean coil fin
surface area.

The outside unit is exposed to the elements. The beach
is an example of a rough environment where salt air causes
fin corrosion and reduces heat transfer. This application
requires units have a special coating on the fins to try to
counter this salt air deterioration. Different methods of
cleaning depend on the type of coil. A dirty coil with poor
transfer will have higher running current and head pressure
with lower efficiency.

In a special situation you need to have the outside
condenser coil get hot. In an application such as a studio,
where you are calling for cooling inside even when it is
cold outside, you actually need it to heat up.

In this scenario, the inside coil can freeze up. A pressure
sensor is added to the high side port that will turn off the
condenser fan (outside) until a certain pressure is reached – so
the compressor will start and run without the fan. When head

pressure builds up, the fan cycles on (cut in), pressure then
starts dropping, and the fan will then cut back off. The sensor
has adjustments for cut-on pressure and cut-off pressure
based on a differential. Image 1 shows the sensor extension
added to the high side port with new access port and pressure
setting of 250 PSI cut-in and a differential of 50 PSI.

You can tell when an inside unit freezes up for whatever
reason. Air flow inside will be restricted by a frozen coil to the
point of no flow at all. You then need to cut cooling off and
leave the inside fan running to melt the ice. This will put a real
test on the condensate drain, with so much water as the ice
melts, that you may need to watch it. Water can flood the inside
unit and get the filter wet, which then may collapse. A typical
service call would be “yep it’s frozen” and the tech comes back
in a couple of hours to begin testing after it thaws out.

Outdoor condenser coil cleaning can take a while,
depending on how bad it is clogged. (Image 2)

Most coils are protected from external damage, from
things like lawn equipment, by a vented cover which also
prevents a simple light careful brushing and may need to be
removed. To dissemble a typical unit, the fan shroud with
motor and fan attached must be detached at the top. As you
disassemble the unit, make note of where any short sheet
metal screws are located. A long one put back in the wrong
place will ruin your day.

The bottom grill screws are next unscrewed to allow
the protection cover to be removed. Note that this labor
intensive disassembly is not required, but is thorough. It
is the same procedure needed to change the fan motor. If
you do pull the top without disconnecting the fan wiring
you may be able to lay the fan shroud back on top of the
coil directly, but just be careful.

Image 1
Pressure Sensor

Part 2
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Lightly brush the fins in the correct direction as not
to bend the fins and then spray down with a hose. A
strong hose will bend fins if hit from the wrong angle.

They can also be sprayed with a foaming cleaner that
gets deep in between the fins. You can tell how dense they
are by the way water barely makes it thru the coil as you
spray it. AC techs love to clean coils but rarely dissemble
to clean. There are concerns about cleaners. Most are some
what rough chemical cleaners that can cause serious pre-
mature corrosion damage. It can also take off a protective
coating if present – so take appropriate precautions.

Cleaner can be applied by a spray can or a mixed
solution in a garden sprayer. Check your type of cleaner
carefully. A simple water-only hose down cleaning is
always good, but after performing a chemical cleaning, a

through wash is absolutely required – you must have a
water supply. Cleaner can attack the heat transfer connec-
tion of the fin to the copper tubing that can make the coil
useless. A typical heat transfer connection is made by the
copper tubing being simply pressed through slightly smaller
holes in the aluminum fins. Again, you can also strip a
special corrosion inhibitor coating on the fins, if not aware.
So use cleaners sparingly.

There is no filter over the condenser coil in a window
unit either. A window unit has a single motor and the fan
blows from inside the unit and out the back. The issue here
is how do you even look at the coils,  much less clean them
from the inside. Sites with no water available will make it
hard to clean them. The design can have an efficiency
increase method which uses the condensate water run to
the back of the unit. It is “distilled’ water and the fan blade
picks it up and slings it on the rear coil to help cool it off.
Being distilled there is no evaporative mineral buildup.

What happened to our site was that water was being
slung up at the same time a nearby farmer was plowing a
dusty field. It coated the inside of the coil with mud and
prevented coil air flow. If you pull the unit out of the case
you may have restricted access to coil, even if you can
barely even see it. I have also seen a new non-energy
saving feature – a plug to drain water from bottom of unit
so no water is left standing in the unit to help cool the coil.

If you are fortunate enough to have water, spray the rear
of the unit occasionally to try to help keep it clean – it will be
hard to get it clean all the way thru the dense fins. The unit
should not be running, so the air flow will not compete with
the water spray. Window units typically will not have a
normal service schedule involved because you do not nor-
mally have ports to add or test Freon– you just pull it out and
replace it. You try to get the same size unit and try not to have
to replace the case, so that you may build it into the wall.

Two big 220 units are an economical redundancy plan.
Window units now have electronics that include a built-in
time delay. If you do not want a possible breaker trip or
compressor thermal overload, a restart delay is required.
To have the unit stop and then restart immediately, may
have the compressor fail to start while still under high head
pressure. If given a few minutes, the high and low side
pressures will equalize. With this in mind, it does not want
to start with liquid Freon in the bottom of the compressor
either. Big central systems will incorporate compressor
case heaters that will vaporize any liquid Freon in the
bottom of the compressor. There will be cautions when
starting a new unit, or after a prolonged power outage, to
allow a few minutes for this heater to do its job. Keep in
mind a heat pump in heat mode still has to pump Freon.

A heat pump is simply the unit working backwards. It uses
a reversing valve to make the inside coil be the condenser – the
high pressure side is inside. In this case the outside coil can
freeze up and there is a “defrost” cycle that uses a heater to
melt the ice or even reverses back to normal cycle to heat up
the outside coil long enough to let coil thaw out.

What I learned here was a slow leak in the inside
evaporator coil can become a fast leak when heating and
the pressure has increased. Emergency heat from resis-
tance heating is controlled at the thermostat. It can be
manually turned on, or in a differential mode, by pushing
up the temperature control to where unit heating comes on,
and then pushing it past that by several degrees. They
typically are large coils and have large circuit capacity
feeding it thru contactors and will use lots of power. There
are several safety high temperature shutdowns in the heater
assembly.

Wiely Boswell is Chief Engineer of Faith Broadcasting,
Montgomery, AL; CBRE,CBNE, and SBE 118 Chairman. He
may be contacted at: Wiely@faithradio.org

Image 2
Condenser
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Operations Guide

by Jim Bender

When GM Means “Good Manager”

It was the second meeting with the GM about the new
studio construction. My partner and I had arrived at the
architect’s office exactly on time. This would be our first look
at the “finished” architectural plans. From our position as
engineers, we knew that these initial meetings would set the
tone for the entire project.

A Rocky Start
The GM and the electrical contractor were a few minutes

late. With introductions made and coffee poured, Dick and I
studied the blueprints. We looked at the floor plan and then
quickly flipped the sheets to the electrical design.

Unfortunately, it was obvious our architect had never
designed a radio station – he had no idea about the electrical
needs. It looked like the power company had brought in three-
phase from the next street over – and they were serving us at
480 Volts. “Why?” we asked. “The previous engineer said we
needed it,” we were told.

As far as we knew, there were no plans for any large
transmitters at the new studios. “Is three-phase needed for the
elevator?” we asked. “No. The elevator can be ordered either
single- or three-phase.” “What about the HVAC? Is there any
advantage to running them on 480 Volt three-phase?” “No. These
units are small enough that they can be ordered either way.”

The Dance
We tried to explain that the radio station’s electrical needs

would not be much different from those of the retail store on
the first floor. We had more rooms and more branch circuits,

but the studios did not have any Magical Mystical Radio
Machine that needed 480 Volts three-phase.

The architect said he was just following orders from “the
previous engineer.” This was beginning to sound like an
indictment of the entire broadcast engineering profession. If
allowed to continue, I could see that Dick and I would receive
the same flaming brand as “the previous engineer.” We could
easily be perceived as pompous, whimsical know-it-alls, who
really knew nothing, but simply wanted things our way.

As I considered how to salvage the meeting and maintain
the dignity of the professional broadcast engineer, the GM
appeared to be trying to save face in front of these other
professionals by repeating the words of “the previous engi-
neer.” The general contractor was saying it did not matter,
because the service conductors had already been run across
the street. The architect was trying to find out if there should
be other changes to his design assumptions because of “the
new engineers.”

Dick and I sat back and waited for the bedlam to die down.

Reversing Course
At that moment, we found out this GM was a Good

Manager, because he immediately sensed that we were no
longer making progress in the meeting.

Though he respected his general contractor, the architect,
and the electrical contractor, he grasped an essential truth
about the long-term welfare of his radio stations: These other
professionals each had important roles to play in the construc-
tion of the new studios, but his engineering staff would be the

ones taking the phone calls in the middle of the night. His
engineers would also be the ones to take him into the future.

He resumed control of the meeting with a couple of hand
gestures and indistinct sounds. Then, looking at us, he said,
“I’ll shut up now and you tell me how we’re going to do this.”

This was not the first time the Good Manager had said he
“would shut up and listen,” as we patiently told him how things
were going to be. He already knew we did not raise questions
just to badger the others and establish our turf. He also knew that
when we brought questions, we also brought solutions.

For the duration of this project, in all of our dealings with
the contractors, he firmly established the pecking order. The
GM that is a Good Manager also brings Good Medicine.

The Growing Crisis
The process had started months earlier, when corporate

had finally approved a major capital budget for new studios.
I had worked in this facility in the seventies and eighties when
it was a simple AM-FM combo under a different owner.
Successive owners had added a third, fourth, and fifth station.

Several different contract engineers had dutifully stuffed
the additional studios into any available space, even turning
a hallway into a long, skinny studio. The News Guy had to
walk through the hallway Alternative Studio to get to the Talk
Studio. The Operator-on-Duty had to block the doorway to
take meter readings. The Sales people could not all be in the
building at the same time, because there were not enough
desks or chairs.

At one time, engineering had a small room and work-
bench, but that floor space now held racks of satellite receiv-
ers, automation computers, servers, switches, and routers.
The workbench and every other bit of floor space were used
to store the remote kits and retired gear.

With the passage of time, the hodge-podge of equip-
ment assembled from the previous owners was becoming a
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– Continued from Page 38 –

maintenance nightmare. A production room had been built
around an unbalanced, consumer-type console. Every new
widget or change triggered other, cascading problems in the
rest of the plant.

Return to the Scene
The enormous project to build new studios eventually

defined itself into a long-term lease on the upper floor of a
yet-to-be-built retail building on the busiest street in town.
The immediate past contract engineer, now in another town
over a hundred miles away, had given some general guid-
ance to the architect but offered little in the way of planning,
saying he was too busy to handle the project and suggesting
they find someone else.

This presented the GM with two problems. First, and
foremost, he needed someone to handle the day-to-day
engineering needs of the cluster. Second, he needed some-
one to plan and manage this immense studio move project.
The GM called Dick, and Dick called me.

Though we also were based more than a hundred miles
away, we assured the GM that we would not let him down.
I started making regular trips to keep the existing studios
and transmitters on the air. Dick started working with the
GM and Corporate on a detailed budget for the project. The
project began moving along.

Mutual Respect
The engineer deserves the respect of the Good Manager

for an important reason. As Dick put it in one of our early
meetings, “I can talk into the microphone. I might not be as
good as Mike in the Morning, but I could make the songs

and commercials play, and give the time and temperature. I
can sell radio ads. I might not be as good as Susie the Selling
Machine, but I could visit clients and fill out sales orders
and write ad copy.

“I can produce ads and promos. After all, I’m the one
you call when you want to know how to do something with
Adobe Audition. I can schedule commercials to play. Heck,
I wrote one of the first commercial traffic programs to run
on a computer. I don’t like wearing a suit, but I could sit
behind a big desk to hire and fire people. I may not be really
good at any of these things, but I could do every one of your
jobs. On the other hand, there isn’t a single one of you that
could do my job – even poorly.”

The hush in the room was deafening. It was not that the
jocks or the sales weasels were at a loss for words. Rather,
they were all looking at the GM, who had an intense,
penetrating look on his face, as one-by-one, he scanned the
others at the table. They all respected the Good Manager –
and it was obvious that the Good Manager respected the
engineer.

At that meeting, a sense of order had been established.
No one had to draw an organizational pyramid to show the
chain of command. The importance of the engineer had been
unambiguously settled for all to see.

Keeping It On the Air
If you are an engineer, you already know that normally

no one else in the station knows how to keep the facility
operating smoothly. If you are a Good Manager, you also
know that your engineer is the one person who stands at the
ready to take care of unexpected problems – he is often the
only one who is watching out for the station licenses.

Indeed, since Deregulation, there are very few inside the
radio station who know that the FCC still regulates this
industry. Even if they are vaguely aware there are FCC
Rules, most have no idea about what is regulated or how

large the fines can be for non-compliance. When you men-
tion “FCC fines,” they think “the F-word,” rather than “EAS
log.”

The GM also knows the engineer is the one to whom he
can turn when the Escalade needs a jump start. In the same
way he performs preventative maintenance to keep the
stations on the air, the engineer always has a rig that starts
– and he always has jumper cables at hand.

Nurturing the Engineer
We were well along in the construction of the new

studios when the Good Manager told us he had found and
hired an engineer for the cluster. It turned out that the new
guy had worked in major markets and was happily looking
forward to a little slower pace and a much better quality of
life by moving to a small market.

Because the cluster had a Good Manager who under-
stood the value of a good engineer, the new guy would be
getting a good salary for the market size, but more impor-
tantly, the new guy would be getting a heap of respect.

By the way, if you are a manager with a fulltime
engineer, do you give him the same consideration you
would extend to your other department heads? Have you
ever seen a Sales Manager make do with a hand-me-down
metal desk from the Traffic Department? How long would
you keep your new Operations Manager if he had to work
with the server blowing papers around the closet you gave
him for an office?

In the years that followed, we watched the new guy take
on additional responsibilities and receive raises, privileges,
and authority beyond that of the Sales Manager and Opera-
tions Manager. When he spoke, the Good Manager listened.
The jocks and sales weasels trembled. He was a good
engineer who worked for a Good Manager.

And of course, yes, the station prospered fiscally and
was a good place to work. – Radio Guide –
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3100 NW 72nd Ave, Unit 112, Miami, FL 33122
Phone: 305-477-0973

Bay Country
Broadcast Equipment

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

7117 Olivia Rd, Baltimore, MD 21220

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

Fax Your List Today – 443-596-0212

Buy • Sell • Trade

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

Turn Your Excess Gear Into Cash

Your #1 Source for Quality
Used Radio Broadcast Equipment

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

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

Tower Topics
Tower Icing Problems – A Solution

by Jim Newbanks – IceKrackers

As many of us have found out over the years, that ice
formed on the guy wires doesn’t always simply drop off.
Unfortunately, the cylinders of ice that form on the guy
wires will release from the wire and slide very fast a few
hundred feet down to the anchor point. These ice cylinders
can be very large and heavy, and as they reach the anchor
there is very little to stop them. When the ice hits the
preformed grip, the ends of the grip can buckle. The result
is the grip end will look like a 10 to 12 inch blossomed
flower. When
this occurs the
guy wire is re-
leased and since
the tower is al-
ready loaded
with ice it could
collapse.

Grip buck-
ling has hap-
pened to one of
my tower grips
but fortunately it was partial and we had a crew on site to
secure it before it released the guy wire. The weekend this
happened three towers went down – one of those three was
because of ice slide damage to the guy wire grip.

While a tower collapse is the most devastating of
tower icing problems, there are other problems caused
by ice slides. The ice slides can seriously damage or
remove vibration dampeners used on larger guyed tow-
ers. The ones most easily damaged are the high fre-
quency dampeners.

I came up with a design to safely stop this damage – the
clips and clamps that are used by other designs are not
secure enough to hold when hit by a large ice slide. Further,
those clamps can nick the galvanizing on the guy wire and
set up a point for rusting. The galvanizing coating is only
just a few mils thick and should be protected.

The length of the Ice Kracker® gives a large surface
area for gripping the guy wire, for maximum resistance to
movement. This is a primary feature, just like the pointed
end which is just slightly larger than the guy wire. The Ice
Kracker is a split cone with a center hole to match the guy

wire diameter – the split cone shape makes for an easy
installation. The Ice Kracker is usually installed 3 or 4 feet
above the grips or dampeners. Most installations can be
done using a ladder or step ladder. The cone is held around
the wire by four bolts, is made of iron, and is galvanized for
rust protection. I named it the Ice Kracker for a unique
name, and it is patented and trademarked. The Ice Kracker
is available for all sizes of guy wires.

There is one other issue to note about the use of Ice
Krackers. Since many of us have also experienced prob-
lems of lightening, it is of great benefit to use the rear bolt
to secure grounding cables for the tower. In that regard, I
have seen grounding wires run perpendicular to the guy
wire run. It is my belief that a lightening surge does not like
to turn 90 degrees and for that reason I suggest that the
ground cables run parallel to the guy wires. The ideal here
would be to use one ground cable for each guy wire. If 4 to
6 ground rods were driven around the anchor and con-
nected at the top by a loop of cable tying all of the rods
together, the guy wire grounding cable could tie into this
loop. I believe this system would be the most efficient way
to protect a tower from lightening damage. Some areas of

the country experience serious lighten-
ing damage and this would be a worth-
while expenditure. Some customers have
come up with lug attachments on their
own but we have supplied these as an
accessory item if requested.

The average price to equip a tower
with Ice Krackers is about $500. You

could say it is cheap permanent protection for a tower.

For sizing information check our website icekrackers.com
or if you want to discuss any of these issues you can call 800-
747-8921, or email me at icekrackers@comcast.net.

Damaged Preform Grips

The IceKracker
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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

Celebrating 35 Years of service
to the broadcast community.
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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 17th 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

321-960-4001 • sales@Besco-Int.com

AM-FM
Transmitters

Pre-Owned – Tuned
and Tested to Your Frequency

www.Besco-Int.com
Rob Malany – Owner

M. Celenza
Communications Consultant

FM • LPFM • AM • DTV • STL • Translators
Preparation of Applications, Amendments,

Channel Studies, New Allocations, Relocations
Interference Studies, and Coverage Maps
We also repair broadcast equipment.

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

celenzacommunications@verizon.net
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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.

Service Guide  Radio Equipment Products and Services

• Buy or Sell Your Used Equipment
• Place as Many Ads as You Like
• FREE! – There’s Never Any Charge
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Very few FM stations these days have a studio co-located
with a transmitter site.

Even though today we seem to have more choices for
delivering high quality audio from the studio to the transmit-
ter, there are certain limitations and potential drawbacks that
should cause you to pause and study the pros and cons before
making that final decision.

In the good old days, we used to order non-loaded, 15
kHz equalized pairs from the phone company. Once set up
and phase matched, the lines worked well and all you needed
to do was pay the bill each month. Even if you wanted to
order a pair of phone lines these days to transport your audio,
it seems no one at the phone company knows what you’re
talking about.

There are quite a few Internet devices available that
will either connect directly to each other or ones that
require a server or fixed IP address. The thing they all seem
to have in common is latency – a delay in the audio which
varies from unit to unit. A station that is fully automated or
satellite programmed has no problem with a slight delay
between the studio and the air signal. Live air talent on the
other hand will want to hear themselves back in the air
monitor. The station I’m working with has live sports as
well as live DJ’s, so the latency issues have all but ruled out
using the Internet. Looking at all of the choices available,
the Oregon LPFM I’m working with decided to build a
“tried and true” 950 MHz link.

A critical part of this decision is getting a path study done
and identifying an available frequency. In this case, 950
MHz will work. There are things you need to know in
advance of getting your path study done, like how tall your
studio end tower needs to be to “see” the receiving antenna.

Once it is determined that you have a clear path for your STL
signal to reach your transmitter site, you can shop for equipment.
You can find several great products and famous brand names,
but if you need to find the gear that lives where budget meets
quality, you’ll take a good look at the products built in San Diego
by a company called NiCom. The NiCom TSL 910 transmitter
and matching RSL 900 receiver can be purchased as a pair for
just under $3,000 which seems to be a very competitive price.
Some NiCom dealers will offer the pair for less.

The TSL 910 and RSL 900 are of course frequency agile
with the transmitter adjustable 1 to 10 Watts. Need more
power? For around $2,000 more, NiCom will add on an RF
Amplifier capable of up to 100 Watts. NiCom has been
building equipment for about twenty years and almost all of
their gear boasts a three year warranty.

Comparing the NiCom BKP120 antenna to the “Brand
M” unit, the price is roughly half, coming in at $510 list.
There is a slight difference in gain – where the more famous
brand has a 21.05 dbi gain, the BKP120 has 18.5 dbi gain.

by Ron Erickson

The difference in gain was
not a reason, in this case, to
select the other brand.

NiCom packaged the an-
tenna well for shipping and all
of the hardware was included.
Putting it together took a very
short amount of time. Once the antennas were mounted
at both locations, we adjusted each end for maximum gain.

One of the best things I like about using a 950 MHz STL,
is being able to transmit
the stereo composite sig-
nal. This allows you to
have all of the audio pro-
cessing at the studio end.

Of course a 950
MHz STL requires an
FCC auxiliary license
and filing for these is
rather complicated. I
recommend you use a
qualified engineer or
one of the companies
that specialize in these
license filings. Some of
the companies that pro-
vide frequency coordi-
nation, notification and
licensing assistance are
(in no particular order) stllicense.com, rflicensing.com &
comsearch.com.

The equipment selected from NiCom performs just as
expected. If you ever require technical service, customer
assistance is available by phone, (619) 671-9500.

Ron Erickson is a lifelong broadcaster, engineer and station
consultant. Contact: ron.erickson@yahoo.com or 541-460-0249.

Gear Guide
An STL Story

TSL 910

RSL 900
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2018 CES Conference
January 9-12, 2018
Convention Center – Las Vegas, Nevada
www.ces.tech/Register-Plan.aspx

NATE Unite 2018
February 19-22, 2018
Nashville, Tennessee
https://natehome.com/annual-conference/nate-unite-2018

2018 NRB Convention
February 27- March 2, 2018
Nashville, Tennessee
www.nrbconvention.org

NAB 2018 Spring Convention
Convention Center – Las Vegas, Nevada
April 7-12, 2018
www.nabshow.com

Texas Association of Broadcsters (TAB)
August 1-2, 2018
Marriot Downtown, Austin, Texas
www.tab.org/convention-and-trade-show

NAB Radio Show
September 25-28, 2018
Orlando, Florida
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.




