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In This Issue
• Using the ubiquitous iPhone, there’s no reason why

you can’t deliver high quality field reports. George Zahn
shows us how, in Studio Site.

• In Transmitter Site, Tom Bosscher continues to de-
liver helpful hints. Learn how to use inexpensive instru-
ment amplifiers to solve difficult transmitter metering
problems.

• There are alternatives to a traditional tower-mounted
FM antennas. Steve Callahan describes a unique smoke
stack install in Xtreme Engineering.

• The FCC will be examining station EEO procedures
more than ever. A few pointers from Peter Gutmann, in
FCC Focus, will help keep your EEO program current.

• EAS, IPAWS, CAP ... oh my! Jeff Johnson sorts it all
out for us in Safety and Security.

• Unused phone lines cost money. Most stations can
benefit from an audit of all telco lines and services. In
Operations Guide, Chris Tarr shows us how.

• In Chief Engineer, Scott Schmeling shows us that ugly
can be beautiful – especially when saving $1,700.
Occasionaly, FM bay lightning damage can be repaired
yourself.

• Good studio grounding is always a priority. Steve
Callahan shows us it can be a good investment as well, in
Practical Engineering.

Remember to send in your tech tips. We pay $25 for
each one we publish.
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Cover Story
Axia Audio

by Ernie Belanger with Clark Novak

A Decade of Making Connections

This year represents a big milestone in the history of Axia
Audio, the networked-audio division of Telos. 2012 is Axia’s
10th anniversary.

Today, IP-Audio networking technology is so universally
accepted that it seems like broadcasters have been building
studios with it forever. But really, it was just a few short years ago
that the thought of broadcast gear communicating via Ethernet
was a radical idea to most engineers.

The Networking Revolution
By the late 1990’s, personal computers were fairly well

established as business tools, and data networking was an every-
day activity. The computer and networking industry had been
pouring R&D money into stable, reliable data networking tech-
nology, and a large selection of hubs, routers, cables and inter-
face cards was available. The technology had matured – network-
ing a group of office computers was so easy that anyone with a
little tech savvy could do it.

Radio stations were using networks too – in the office. But in
the studios, it was still the same old tangle of wire, mish-mosh of
XLR, RCA, TRS and other assorted connectors, and expensive
bundled audio cables snaking through the ceilings.

“Computers and routing switchers were becoming an es-
sential part of the broadcast studio,” recalls Axia President
Michael “Catfish” Dosch, “and I’d been thinking about how
useful it would be to combine the console, router, and computer
network. What if the playout system could actually ‘talk’ to the
console and share information about what song was playing?
Why couldn’t the phone system and the mixer connect intelli-
gently, so that when talent took phone calls to air, the proper
mix-minus was automatically generated and fed to the caller?
Computerization made it possible, so why not?”

Church Also Intrigued by the Idea.
 Steve Church, the founder of Telos and the innovator

who’d introduced digital phone hybrids and ISDN codecs to
radio, shared the same thoughts about using computers in radio
studios. He saw the potential for devices that could interact,
sharing data, control and audio as digital information, and
using the same networking infrastructure as business computer
systems.

In October, 2000, Church wrote a technical document that
outlined a completely new approach to building audio infrastruc-
ture for a modern radio broadcast facility, based on standard
Ethernet/IP-based protocols and off-the-shelf data network equip-
ment. This outline contained what would become “Livewire,” the
immensely successful standards-based audio-over-Ethernet sys-
tem for broadcast. Dosch immediately began assembling a team
to turn the theory into reality.

Making It Work
In October of 2000, Dosch’s Livewire team, comprised of a

number of highly skilled software and data networking experts at
the Real-Time Systems laboratory located at the University of
Latvia in Riga. As a former Soviet communications center, Riga,
was blessed with a large number of DSP and audio experts – the
perfect combination for such an exercise.

The team began by examining various performance aspects
of the Linux operating system and switched Ethernet, followed
by hours of experiments. These resulted in CPU’s Operating
System and Ethernet throughput estimates, multicast and QoS
behavior test reports, network packet latency distribution graphs
at different conditions, and more. Gints Linis, now a project
manager for Axia but, at the time, a Research Associate with the
University of Latvia’s Institute of Mathematics and Computer
Science’s Department of Real-Time Systems, was the man picked
to head the Livewire development effort.

“The results were very promising,” says Linis. “What had
been research, began quickly transforming into software de-
sign outlines and pieces of working code. A lab demo of a fully
working Livewire link was set up in June of 2001, and we began
two years of intensive work devoted to bringing Livewire to
broadcasters. We built prototypes of a networked mixing con-
sole, a mixing engine, and several types of audio I/O devices,
as well as designed and implemented intelligent and user-
friendly software.”

Dosch and his team spent the next months perfecting the
new system, writing software, designing hardware, and getting
ready to debut their brainchild to the broadcasting world.
Livewire made its “stealth” proof-of-concept debut in 2002, as
the backbone that connected all the equipment in the Telos -
Omnia display at NAB ... but it wouldn’t come into public view
until 12 months later.

Introducing IP-Audio
In April, 2003, the years of dedicated teamwork and engi-

neering resulted in the public introduction of Axia Livewire IP-
Audio at the NAB convention in Las Vegas. “What a show that
was,” remembers Axia marketing manager Clark Novak. “We
expected engineers to tell us that Livewire would never work, but
almost to a man, they all agreed that this was a great idea. Thing
was, they all wanted someone else to try it out first!”

“We spent the next year eating airline food and sleeping in
hotel beds,” says Dosch. “We showed people how broadcast
equipment could network, sharing audio and information, via a
tremendously reduced wiring infrastructure. Savvy broadcasters
saw the light, and we began to gain momentum. Suddenly, the
routing system was a part of the console. Computer playout
systems plugged right into the network. Talent could easily share
audio and logic between distant studios, or even other buildings.
It was a sea change from the old, hard-wired way things had been
done before, and it cost less, too!” he concluded.

The first U.S. Axia installation, a digital snake, went on-air
in late 2003; Auburn University’s WEGL built the first complete
studios shortly after.

The gigantic Axia installation at New York’s WOR in 2005
sent measurable ripples through the broadcast engineering world.
This wasn’t some science experiment; it was big-time radio.
Minnesota Public Radio’s large-scale St. Paul Headquarters
make-over in 2006 served notice that Axia networking was the
way of the future. During the next years a number of other highly
reputable broadcasters chose Axia Livewire too – Clear Channel,
RTL, Univision, Southern California Public Radio, and more. At
the same time, many smaller private and public stations in the
USA, Canada, South America, Europe, India, China, Australia,
and other countries around the world, adopted the new system.

Steady Growth
The steady growth of Axia AoIP didn’t go unnoticed by

other equipment manufacturers, who quickly realized the value
of making their products connect directly with the growing
AoIP community. ENCO Systems was the first, followed by
many other software and hardware manufacturers, covering a
wide product range that grew to include consoles, sound cards,
codecs, various processing devices and playout systems. In
2010, Nautel Ltd. announced the Axia Livewire AoIP interface
would be included into one of their transmitter product lines –
the “missing link” that finally made possible an all-AoIP
broadcast chain.

In 2009, Radio Free Europe/Radio Liberty – one of the
world’s biggest and most reputable broadcasters – went on air
with 50 networked Axia Livewire studios from its new facility in
Prague, in the Czech Republic. As of this writing, Livewire
broadcast consoles and technology power over 3,000 studios
around the world, making Axia the pre–eminent name in IP-
Audio networking,

What’s Next?
From a single networked control surface and a handful of IP-

Audio interfaces in 2003, the Axia product line has grown to
include a half-dozen console designs in sizes from 4 to 40 faders,
a series of advanced, integrated console engines with zero-
configuration Ethernet switches built in, sophisticated routing
automation hardware and software suites, a custom-built Telos
phone system with a single-cable console connection via IP, and
the world’s only IP-Audio broadcast intercom system.

From the beginning, Axia’s vision of the future has been
that all broadcast equipment, from any manufacturer, will one
day connect to any other equipment. And, with the recent
announcement of the partnership between Axia Livewire and
ALC NetworX’ RAVENNA protocol, that vision’s reality has
come a whole lot closer.

“To speed the adoption of studio networking, Axia has
always welcomed partners,” says Dosch. “In fact, we’ve even
opened up the specifications, schematics and protocol docu-
ments for Livewire to broadcast manufacturers. There are now
more than 40 companies, like Nautel, AudioScience, Telos and
RCS, who make hardware and software products that connect
seamlessly to Axia networks via Ethernet.”

For IP-Audio to continue to grow more valuable, there must
be an increasing number of networked broadcast devices – which
is where RAVENNA comes in. In 2007, ALC NetworX, launched
by the well-known German console maker Lawo, announced the
RAVENNA networking protocol. It, too, gained prominence and
established a network of partners anchored by respected Euro-
pean manufacturers such as Genelec, Neumann, AEQ and AETA.

“It didn’t take long for the engineers behind Livewire and
RAVENNA to realize that what both of us were doing was very
similar,” says Dosch. “Both are standards-based open technol-
ogy platforms. Both share core philosophies and a desire for
broadcasters to have equipment that goes together easily,
works seamlessly, and increases efficiency. Both have estab-
lished clients and partner networks. Partnering with each other
to increase the number of devices that broadcasters can connect
to was a natural next step.”

The first RAVENNA-compliant devices – Axia xNodes, the
latest in the company’s family of AoIP interfaces – are here now,
and Axia plans to add more new RAVENNA-compliant devices
over the next few years. The company will also implement
RAVENNA-compatible mode in all existing Livewire devices
via simple software updates; all Axia products will be compatible
by the end of 2012.

“RAVENNA and Livewire are the two leading protocols in
broadcasting. Together, we have more than 60 technology part-
ners whose devices interconnect. Our collaboration paves the
way for products from both groups to inter-operate, giving
broadcasters more choices,” says Dosch.

“After all, the value of a network increases exponentially
with the number of devices that connect to it.” notes Dosch. With
more than 3,000 Axia consoles and 25,000 Axia-connected
devices now in the field, it’s clear that broadcasters agree.

For more information about Audio over IP and the entire line
of Axia audio products contact Axia Audio at their Cleveland , Ohio
Headquarters–just down the street from the Rock and Roll Hall of
Fame. Call216-241-1125, visit their web site at www.axiaaudio.com,

Team Axia in 2003
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Studio Site
Playing the “Field” With Your iPhone or Android

Alternatives to Portable Digital Recorders

by George Zahn

In recent issues, I’ve discussed the possibility of
recording, editing, and transmitting programs and news
reports from our smart phones. On the other hand,
solid state portable recorders from companies such as
Tascam, Zoom, Sony, Alesis, Marantz, and others,
give us the ability to record digitally in studio or in the
field. Some even do basic editing, but they lack smart
phone’s easy connectivity for filing field reports or
transferring files.

Even some of the better portable digital recorders
have had the limitations of limited frequency response
on the built-in microphones. It seems the greatest limit-
ing factor for the field production of these portable
recorders, and especially our Smartphones, is the manu-
facturer-supplied microphone. My experience with a
number of the portable digital recorders is that the on-
board microphones, though very convenient and often
able to be arrayed in a number of stereo or even quad
recording configurations, tend to be lacking in low end
(bass) response.

A Bass-Less Argument
If you’re equalizing a field recording in the studio,

that limitation may be fixable, provided there is enough
bass captured in the recording. In past issues, we
covered the possibility of plugging in an external mic.
Many of the lower end portable recorders have a mini
stereo jack for an external microphone input. In mak-
ing a proper XLR to mini TRS cable, you will need to
look at the specs on the individual recorder. However,
it is possible to create a viable adapter that will allow
connection of a standard pro microphone to the por-
table recorder.

One other issue that’s been highlighted on some
portable recorders is that when using a dynamic external
microphone, the input level is marginal at best. Keep in
mind that on a $200-$300 all-in-one recorder, you’re
not going to get the equivalent of two to four mic
elements which are close to top professional quality.
Likewise, any external mic preamplifier may be limited,
at best. Solid input levels a must in order to mask the
noisier preamps.

For portable recorders, one away around the low
input level issue is to use a self-powered condenser
microphone (not all portable recorders provide phan-
tom power). The small boost given by the condenser
microphone’s amplifier gives enough “umph” to push
past the limitations of the recorder’s preamp. It is also
possible, of course, to use external stereo microphones
with these portable recorders.

What’s Up, Dock?
Yet when it comes to smart phones as field record-

ers, we haven’t had many options other than the standard
microphone built into the phone, which is most likely

built to handle voice-only communication. There are
apps that can turn Android or iPhones® into editors, but
other than a studio-design balanced interface for the
iPad® (the iO Dock by Alesis) there have been few, if any
options to get a solid professional microphone input into
a Smartphone.

At some point, we have all encountered Tieline
products for codec, STL, or other transmission appli-
cations, but the company has “quietly” had a product
out that allows for professional microphone connec-
tion to an iPhone. Rolling out an iPhone microphone
adapter is an ideal follow up for a company that also
has its own editing app and field filing service it calls
“Report IT.”

Tieline claims that the Tieline Mic Adapter, micro-
phone interface, which can be used with an iPhone 4®,
has the full fidelity low end that is lacking on many
portable field recorders, cell phone microphones and
wireless microphone options for cell and Smartphones.

Tieline had introduced its application, which al-
lowed reporters and field producers to gather and edit
information in the field. Now they offer a finished
package, with a high fidelity, bidirectional link through
the iPhone, back to the studio, so that a reporter can be
live on mic and insert actualities or natural sound live.

This is not to disrespect Smartphone manufactur-
ers. Their goal is basic intelligibility, and despite the
old ads that claim “you can hear a pin drop,” cell phone
microphones are going to pretty much ignore anything
below 200 Hz and above 4 kHz – basically covering
the range where the majority of our normal speaking
tones reside. If you try to use that mic to capture music
or booming natural sound, good luck. Imagine listen-
ing to concert over a standard phone line, or worse.
Youch!

Getting Connected
The Tieline Mic Adapter has a professional XLR

input and two headphone outputs for use with the bidi-
rectional Report IT app. The iPhone adapter, Tieline
claims, will be effective from 20 Hz on up, with solid
performance on mid and high frequency ranges as well.
An iPhone 4 clips into the adapter, which also features
the option to turn Automatic Gain Control (AGC) on and
off which is a nice option in recording on the fly.

The Tieline adapter offers a few other features that
help to make it a field, or even an auxiliary studio,
recorder. There is microphone gain control, and the entire
device is self-powered by batteries. Tieline also boasts a
USB power input connection that helps to keep its heart,
the iPhone 4, charged during lengthy broadcast use.

The widespread availability of the predictable qual-
ity iPhone makes it a solid choice for such an adapter,
but there’s another reason why we likely haven’t seen
such a device for our Android phones. The multiplicity
of Android phone licensees (each with their own design
and features) creates a moving target for developers
seeking to meet the needs of the marketplace. There’s
just one iPhone design – one set of jacks and inputs
always in the same location – so it’s not surprising to find
this adapter for iPhone first.

Android Coming Along
There are other editing apps out there for Android,

but the Tieline Report IT app can also be downloaded
for Android phones. For “down and dirty” field record-
ing and editing, a reporter can record, edit with some
limited apps, and even e-mail the final report, evading
the dropout pitfalls of the digital cell phone domain.

The Tieline service allows for use of an Internet
Protocol (IP) codec that is designed for 15 kHz live two-
way interviews. It also allows for filing reports via an
FTP without a codec. For freelancers, they offer an
iPhone or Android Report IT “Lite” package that’s free,
but with limited capacity of an hour or two of live
interface time and FTP filing of up to two reports. Hours
of live interface after the minimum are charged on an
hourly basis.

For larger producers, stations, and newsrooms, there
are packages that include Report IT Live and Report IT
Live Pro which include much larger time and filing
limits, or no limits in some cases. Any of these services
can be used with or without the Tieline mic adapter.

The digital recording landscape has been changing
quickly and will likely continue to grow at an almost
logarithmic rate. Many of the new Smartphones hitting
the market now have built-in HDMI output for excel-
lent audio and video output. Adapters are readily
available at electronics outlets to take that HDMI
output and convert it to a basic stereo RCA output, to
interface in a studio setting. It seems only a matter of
time before we have pro audio inputs as a standard
feature on higher quality phones.

Do you have a success story or question concerning
portable recording or the use of devices such as these
new technologies in the studio or in the field? Let us
know! What are the new technology areas that you’re
most interested in from a studio perspective?

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

The Tieline Mic Adapter
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Transmitter Site

by Tom Bosscher

Transmitter Site Tips for Techies - Part 3

These new solid state transmitters are great – built
in web browsers, Ethernet connectivity. Yet, when you
have a new 20 kW FM transmitter, one would like to
have a confidence monitor of what is going on. A
staple of a solid FM plant is an external RF wattmeter.
Again, there are nice new ones that have Ethernet
outputs and isolated analog outputs, but many of us
have the older analog power meters that have been in
the plant for a while – still in-line to the antenna. These
are great for when you are at the transmitter site, but it
would be nice to have an output to feed the remote
control.

The problem is Ohms Law. Most of the higher power
meters are 100 microamp movements, with an internal
resistance of around 2500 ohms. That means full scale
is only around 250 mV. Connected to most remote
controls, that is too low to have enough resolution. We
need to bump that level up – cleanly, and accurately.

Enter the Dataq DI-5B series of industrial amplifi-
ers. Take a look at www.dataq.com/.

For our purposes, the DI-5B30-03 will take a 100 mV
input and give you 5 VDC out. This module has an input
resistance of 50 Meg-ohms, so this will never load down
a circuit driving a 2500 Ohm meter. You will need to use
some high quality, 1 and 3 Meg-ohm resistors to knock the
250 mV down to less than 100 mV. Then you can feed the
5 VDC amplifier output to your typical remote control.

You can buy a DI-5B04 (two module holder), then
add a DI-BEFE unit, and two DI-XSE units. Add a DI-
5B-PS 5VDC power supply, and you are good to go. The
accesory modules are all less than $65 each, and the
amplifier module is $150.

Dataq also supplies modules that have true RMS
inputs for precise AC voltage measurement. I use the
300 VAC full scale unit (DI-5B33-05) to monitor the
primary of filament transformers. I then calibrate the
remote control reading to a temporary, handheld true
RMS DVM hanging across the actual filament connec-
tions – right on the tube socket (the transmitter is NOT
on the air during this!)

Your remote control will now give you a much more
accurate reading and tracking than any transmitter front
panel meter. The AC modules run about $ 240. I also use
these to monitor incoming utility and generator AC
voltage to the remote control.

If you have a Continental 816, you are aware that the
plate current sample is across two terminal points. Since
most remote controls are single ended, we all end up just
tapping one of those pins. With this transmitter, we now
are monitoring both the plate with screen current, and
true tracking of the plate current is not possible. If you
put in a Dataq Model DI-5B31-02, it can connect to
these two pins. The input pins are completely isolated
and floating from the output, so this module will give
you a true reading to your remote control as to what is
across the two driving pins.

You may have heard about having an infrared ther-
mometer as a piece of test gear. Take a look at this
picture of the fused disconnect switch at one of my
transmitter sites.
The bottom blade of
the fuse was 60 de-
grees less than the
top one. In this case,
the switch was sim-
ply defective, and
needed to be re-
placed. When you
are using one of
these probes, slowly
check all the hard-
ware, lug nuts, the
wire itself – and all
parts of the switch
and the fuse holder.
The test unit shown
is the Raytek RAYMT4U, and the cost is low enough
that I carry one in my tool bag in the car.

Brush Off the Lightning
Wish to protect your smaller towers at the studio and

your satellite dishes from lightning? You can buy many
static drain products from many very good companies,
but take a trip to Grainger and pick up a pair of their part
#3EDN1 brushes.

While these were designed to clean out the inside of
pipes, this stainless steel brush has several hundred

sharp points to bleed off the charged air around your
tower. These devices do wear out, due to the constant
discharging and dulling of the sharp points. You’ll need
to replace them every few years or so.

Do you have a security light at your transmitter site?
Put an AC relay across the photocell relay contacts, and
wire the contacts of this relay in series with the contacts
of an additional relay that is in parallel with the lamp.
Now, if the lamp is smashed by vandals, you will get an
alarm. Many times, thieves will darken a facility to see
if anyone notices, and then come back in a few days. This
gives you a leg up on them.

Speaking of alarms, what does yours do when it is
triggered at the transmitter site? Most alarms properly
dial a central monitoring station, the studio – or you.
But with a little thinking, you just might scare the
thieves away. When the alarm is triggered, have that
drive a 30 to 60 second delay.

“Your Time is Up”
That would then trip a fifty dollar voice announce card.

No siren sounds, just a calm voice sating: “Your presence
was detected 30 seconds ago, and confirmation has been
received from the sheriff’s department. Please stay in the
building for proper accounting.” I also had a friend that
hard wired into the building interior and exterior lights, and
flashed them on and off when the alarm was tripped – the
wall switch had no affect

Fluke has introduced a clever set of probes, that have
a shroud that you can adjust up and down to expose more
and less of the probe. This has to help with the slippery
finger syndrome at 3:00 AM, when you are trying to
measure voltages on adjacent sets of terminals carrying
240 VAC.

And finally, if you share a transmitter building with
anyone, install a simple wired doorbell, with an appro-
priately loud buzzer. You might wish to embellish this
with a passive infrared detector (PIR) that is always
active. This way, if someone walks up to your building
at night, or your buddy is stopping by, they can ring the
doorbell, or be announced by the PIR detector. This is
really nice, compared to having someone walk into the
building and scaring you while you are measuring volt-
ages on adjacent sets of pins carrying ... 240 VAC!

Tom Bosscher is the Chief Engineer at Cornerstone University
Radio. Email him at: tom@bosscher.org

A Dataq module installed in a Harris 3.5K,
used to monitor the filament voltage.

Add a few parts from the hardware store,
and you can have a dual bleeder as shown.

Fluke TL175 TwistGuard™ test leads,
with adjustable length test tips.





Radio Guide  •  July-August 2012PAGE 12

By Steve CallahanXtrem
e

Engin
eerin

g

One Smokin’ Radio Station

We all automatically assume that a radio station
always needs a tower to broadcast from. Well, that isn't
absolutely true because an “antenna support” structure
could be several things. In my area, one licensee has
recently been successful getting FM stations licensed
with antennas mounted in trees instead of towers. Some-
times, you just have to get creative.

I personally like to travel by train from Boston to
New York City and you get to see a lot more that way
than if you’re flying over or fighting the traffic on the
interstate. In Bridgeport, Connecticut I have always
been fascinated by the multi-bay FM antenna which is
located on a large smokestack. It always seemed to me
to be an excellent solution for a potential FM antenna
location which had no available tower or chance of
building a tower. However, it also looked harder to get
the antenna up there, mount it properly, and then main-
tain it on a smokestack, than on a regular lattice tower.

In Rhode Island, I knew of an LPFM that was strug-
gling to get a good signal and better serve it's listeners.

WSUB-LP, Ashaway, RI started off with a single
bay antenna on the roof of a house, but coverage from
there was limited by a lack of height. When a co-channel
station in New York improved it’s facility, that forced
WSUB-LP to try to find a new frequency to operate on.
Fortunately, they found a new and better frequency but,
as it is with most LPFM's in heavily-populated radio
markets, the acceptable area-to-locate for their antenna
was a thin sliver
of real estate.

With the fre-
quency change
came a move to a
short, two-way
style tower be-
hind a nearby gas
station. The site
move was a step
in the right direc-
tion, but I always
thought they
could have done
better. When the
gas station went
out of business, it
was time to look
for a third tower
site for WSUB-LP. I took a very close look at the area-
to-locate study that Skywaves Consulting did for them
and I remembered that there was a smokestack inside the
acceptable area. If a smokestack had worked as an FM
antenna support structure in Bridgeport, why wouldn’t it
work in Rhode Island?

Recently, I had some experience with smokestacks
and radio stations. I worked at a directional AM that was
right across the street from a smokestack that was going
to be home to several cell antennas.

You have to remember that most smokestacks were
built many decades ago, and they were built to convey
smoke upward, not to support thousands of pounds of
antennas. The stress of torque presented by a side-
mounted antenna in high winds was never considered
when the smokestack was originally constructed. How-
ever, cell companies have looked to smokestacks for
years as a way to fill in their urban coverage without
having to permit and build a new tower. A careful
structural analysis of a potential smokestack is critical
and mandatory for a successful installation.

Back at WSUB-LP, I looked at the smokestack and
saw that there was a “porch” structure located about
half-way up. It looked to me like the owners of the
factory with the smokestack had, at one time, been
amenable to locating a cell site half-way up the stack.
There wasn’t a cell antenna there now, but a non-
commercial FM had just located on the porch.

One negative about locating an FM antenna on a
smokestack is that you have a large mass directly behind
the antenna. You also have to keep an eye out for metal
ladders, lightning rods and vertical grounding wires.
Since an LPFM is by name and nature low power, we
needed to mount the antenna where the stack structure
would least affect the signal, but would yield the best
altitude and non-directionality possible.

It was decided to mount the single bay antenna on a
short pipe just above the top rim of the stack. The next
problem was how to mount the support pipe to the stack.

Drilling into the red brick of a stack, especially an older
stack, wouldn’t be the best solution.

The tower crew visited the site and found that there
was a side mounted ladder that ran the entire height of
the stack. They also found that there were metal bands
around the stack and they could mount the vertical
support pipe at the two metal bands that circled the stack
at the top. Problem solved!

The tower crew was well experienced in working on
towers of all sizes and on cell monopoles. However, they
related to me that working on a smokestack had its
unique challenges. They found that some of the ladder
mountings to the stack were loose and needed repairs –
which they did first. With a stack, it's impossible to “belt
off” around it like you would a lattice-type tower. When
on the top of the stack, they said it was a very strange to
be standing on the narrow lip of a working smokestack
while looking backward toward the ground and forward
into the black abyss of the stack.

However, despite the challenges, the tower crew did a
great job of drilling and mounting the vertical pipe to the
bands, mounting the antenna, and then running the trans-
mission line down the ladder to the roof of the factory. A
horizontal run across the roof of the factory was needed to
get to a small room that the factory had allocated to house
the transmission equipment for the stack-mounted anten-
nas. Street-level access and an outside door to the equip-
ment room made it easy to deliver the transmitter and rack
that WSUB-LP would need at it's new home.

WSUB-LP's Chief Operator Steve Conti and Station
Manager Chris Dipaolo moved the equipment from the
old two way radio tower location to the new equipment
room at the factory and hooked everything up. It's always
a good feeling when you move a transmitter to a new
location and it powers right up as it should. It wasn't long
before the calls from listeners started coming in congratu-
lating them on the new, and much larger, coverage area.

This arrangement is truly a win-win for both the
factory, which is realizing some revenue from their
smokestack, and WSUB-LP, whose listeners are enjoy-
ing some much improved coverage. The next time you
have to move an FM, take a look around and see what
else is available that would make a good antenna support
structure. You just might find a smokestack in need of an
antenna.

To reach Skywaves Consulting, call them at 201-
248-5620 or dave@skywaves.com

Steve Callahan is the owner of WVBF, 1530 AM,
Middleboro, Mass. and may be reached at
wvbf1530@yahoo.com

WSUB-LP’s antenna at top of smokestack.

Previous WSUB-LP location
on a two-way radio tower.

WSUB-LP Station Manager Chris DiPaolo (left)
and Chief Operator Steve Conti (right).

“Stacking” an LPFM Antenna
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FCC Focus
Don’t Forget About EEO

The FCC Hasn’t!
by Peter Gutmann

Now that the FCC’s current Equal Employment
Opportunity rules have been in effect for a decade,
FCC staff has indicated that they plan to scrutinize
broadcasters’ EEO performance more severely than in
the past.

All broadcasters are required to avoid discrimina-
tion on the basis of race, color, national origin and
gender. A station is exempt from the FCC’s formal EEO
requirements only if its “employment unit” (comprising
all commonly-owned stations in a market with at least
one shared employee) has a staff of less than five full-
time personnel. Even in the absence of complaints, all
others face at least two opportunities for FCC analysis of
their EEO programs – at license renewal and during
random audits.

Note that while religious broadcasters are permit-
ted to establish religious belief or affiliation as a
qualification for all station jobs, they are still required
to comply with the other formal elements of the FCC’s
EEO program.

One of the most important recent developments
concerns the extent of reliance upon internal and Inter-
net referral sources.

Procedures Must be Publicized
Current EEO procedures require that all full-time

positions be widely publicized so as to notify and attract
applicants from throughout a station’s service area.
Rather than specifically targeting minorities and women
as in the past, the theory behind the present regulatory
scheme is that if all interested job-seekers are able to
learn of openings then they will have an equal opportu-
nity for employment.

In order to advise potential applicants of job avail-
ability, many stations tend to rely primarily on their own
on-air announcements, employee word-of-mouth refer-
rals, bulletin board postings and websites. That certainly
seems logical – surely folks interested in broadcasting
would tend to listen to local stations, and job-seekers
would leave few proverbial stones unturned, including
the Internet, the medium by which most personal com-
munications are now sent.

Indeed, stations tend to prize walk-ins quite highly
for similar reasons – anyone taking the initiative to find
a job that may not even exist would seem to be highly
motivated and worth keeping in mind when a position
were to open at some point in the future. Tangible
expressions of such enthusiasm signal an attitude that
employers cherish.

Yet, the Commission regards these sources as non-
public, in the sense that they are not necessarily targeted
to the entire community. The Commission specifically
cites the continuing “digital divide” that excludes those
without ready access to the web.

Additional Means Must be Used
So while these internal and electronic resources may

be used as part of a recruitment program, the Commission
requires that they be supplemented with other means
calculated to reach all segments of the general public, such
as newspaper advertisements, partnering with local ser-
vice organizations, speaking engagements at schools and
presence at job fairs and community events.

Admittedly, some of the logic behind this distinction
seems increasingly weak. For example, far more people
of all economic strata rely upon the Internet and social
media nowadays than read classified ads in newspapers.
Indeed, most libraries have more computer stations than
copies of local newspapers. Broadcasters understand-
ably resent the need to buy ads in newspapers, which
they regard as forced support of competitors. Nonethe-
less, it is important to recognize and abide by the FCC’s
current perspective.

Substantial Fines Imposed
Earlier this year the FCC gave notice of its future

treatment of such situations when it imposed substantial
fines and EEO reporting conditions upon the renewals
of eleven stations. Notably, the penalized stations had
not placed exclusive reliance upon websites and private
sources to recruit for most of their positions. Rather,
they did so only for a few of their full-time openings.

In that regard, it is worth emphasizing that the FCC
expects stations to follow formal recruitment proce-
dures for nearly every full-time opening. The primary
exception – and this should be very rare – is when
immediate replacement is needed for an essential em-
ployee whose duties cannot be filled, even briefly, by
other staff. Internal promotions can also be made with-
out formal recruitment, so long as the full procedures
had been followed at the time of the initial hire.

An important part of an FCC EEO audit as well as the
EEO portion of a license renewal application is a narra-
tive statement discussing how an employment unit
achieved broad outreach and explaining any difficulties.
Implicit in this requirement is a commitment to remedy
any shortfalls. Ongoing efforts to interest local recruit-
ment sources are apt to help deflect Commission con-
cern over lapses.

At the outset of the current regime of EEO require-
ments, stations were encouraged to seek out local refer-
ral sources by placing ads to solicit interest and making
direct contact with agencies and organizations that might
be able to refer qualified candidates that would be
interested in receiving notifications of job openings.
Indeed, the annual public file EEO report requires
identification of sources that requested notification, and
a complete absence of such sources could suggest inad-
equate efforts to locate and alert them.

Lack of Positive Response
In response to initial efforts to stimulate interest

among local organizations many broadcasters were dis-
mayed at the dearth – and in some cases complete
absence – of positive responses. Some stations have
engaged in periodic efforts to update potentially pro-
ductive recruitment sources. For others, in light of the
profound social changes the last decade has brought in
most communities, it may be opportune to undertake a
further effort to find new sources among currently-
active local organizations.

A related area of potential concern that stations often
overlook is the need to conduct on-going or periodic
analysis of the effectiveness of their EEO programs.
Former EEO rules assessed success on the basis of
minorities and women present in a station’s workforce,
both overall and in the “upper four” job categories of
officials and managers, professionals, sales workers and
technicians. Under the current scheme, achievement is
far more abstract and requires evaluation of whether a
sufficiently broad segment of potential applicants has
been attracted on a consistent basis for all full-time
openings. In the past, relatively simple statements of
overall satisfaction seemed to pass muster, but it is
unclear whether they will suffice in the future. Rather,
the FCC may look for credible indications of efforts to
expand local recruitment sources, both in terms of
meaningful evaluation of the reach of current efforts and
actions to address shortcomings or problems.

Another area of likely scrutiny of EEO performance
involves required outreach activities. Depending upon
market size and location, every employment unit is
required to engage in two or four activities every two
years. The FCC affords substantial flexibility in fash-
ioning activities that a specific unit finds most effective
in light of the demographics of its listenership, so long
as they are reasonably calculated to promote and dis-
seminate information concerning broadcast employ-
ment opportunities. A common oversight involves job
fairs, conventions, career days, workshops and compa-
rable events – hosting or sponsoring such activities
counts as a full initiative, but merely participating counts
as only 1/4 of an activity.

It is also essential to document all efforts undertaken
to expand recruitment efforts and to broaden the reach
of a station’s publicity of job openings. This would
include copies of ads or insertion orders, as well as
emails, faxes and other written communication with
recruitment sources. Indeed, EEO audits (and staff in-
quiries in the context of renewal analyses) routinely ask
for such material.

While minimal amounts of documentation have
passed muster up to now, the FCC EEO staff has strongly
suggested that greater future emphasis is likely to be
placed on thorough record-keeping. It is equally impor-
tant to track the results of contacts with recruitment
sources, as the statistics required for the annual public
file EEO report includes the number of persons inter-
viewed who were referred by each source. Those statis-
tics, in turn, may indicate sources that may need to be
replaced or supplemented with more productive ones.

So keep your EEO program fresh – and document it
well.

Peter Gutmann is a partner in the Washington, DC office of the
law firm of Womble Carlyle Sandridge & Rice, LLP. He specializes
in broadcast regulation and transactions. His email is:
pgutmann@wcsr.com
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Disaster Preparedness
Is Your Staff Really Ready?

by Ernie Belanger – editorial@radio-guide.com

I was watching TV the other night when a PSA came on
promoting an “Emergency Kit.” The scenario was a boy in an
emergency shelter with his mother. He was having an asthma
attack, needed his inhaler, and mom very quickly retrieved it
from the kit.

This got me thinking about all of the Disaster Prepared-
ness columns I’ve written to help you make sure your station
is ready to deal with a disaster. In a couple of columns I even
went so far as to suggest you develop a plan to help your staff
evacuate their families so they could focus on passing vital
information to listener’s during and after a disaster – without
having to worry if their family was OK sitting at home while
they were at work.

Help Your Staff Plan For Their Family
One thing that I didn’t cover – this is as important as an

evacuation plan or having the station ready for a disaster – was
helping your staff make sure they and their families are
prepared to weather the storm – no pun intended. Now just in
case you think I’m crazy to suggest a staff plan, let me assure
you that there are corporations both small and large that have
well designed plans. In many cases, when they have had to
execute their disaster preparedness plans, they have not only
saved the lives of their staff members but they have also
helped save their businesses.

In fact, one large brokerage firm that was in Buildings
Two and Five of the World Trade Center (WTC) ordered it’s
3,800 employees to evacuate immediately after the plane
rammed One WTC on 9/11. After the 1993 WTC bombing,
it had taken four hours to get everyone out. This time,
because of the planning and evacuation drills held between
the two disasters, it only took 45 minutes to get everyone out
safely.

Let’s discuss preparing your staff for the disasters that
potentially will occur in your area. Regardless of what the
disaster is, there are some commonalities that most prob-
ably will have to be dealt with – loss of utilities, power,
water and communications. Your ability to move about may
also be restricted due to road closures. And if the stores run
out of goods, because of last minute panic shopping by
people who didn’t have a disaster plan, your ability to
purchase even basic necessities may also be at risk.

All Hazard Approach
The planning process should take an “all hazards”

approach. The probability that a specific hazard will impact
is hard to determine. That’s why it is important to consider
many different threats and hazards, and the likelihood they
will occur.

 Depending on circumstances and the nature of the
emergency, the first important decision is whether to stay
home or evacuate. Staffers should understand and plan for
both possibilities. Regardless if they plan to evacuate or
shelter in place, family members should put together an
emergency kit. Taking time to do this before a disaster
strikes, or is imminent, will ensure that necessities are in
hand when they are needed

The last thing you want your staff and their families to do
is haphazardly throw a bunch of stuff in a car to leave the area,
or to try to run out at the last minute to attempt to purchase
necessities when everyone else is doing the same thing. That’s
why we call it preparedness.

While you may question some items in the recommended
kit, keep in mind your staff may need to be prepared to be

“living in the dark ages” – with no cell phones, no power, no
safe water, etc. – potentially for a few days.

The Emergency Kit – The Basics
After a disaster, local officials and relief workers will be

on the scene, but they cannot reach everyone immediately.
Help could come in hours, or it may take days. With this in
mind, a disaster kit should contain the following:

• Water –one gallon of water per person per day, for at least
three days, for drinking and sanitation.

• Food – at least a three-day supply of non-perishable.
• Battery-powered or hand-crank radio and a NOAA Weather

Radio with tone alert, and extra batteries for both.
• Flashlight and extra batteries.
• First aid kit.
• Whistle to signal for help.
• Dust mask to help filter contaminated air and plastic

sheeting and duct tape to shelter-in-place.
• Moist towelettes, garbage bags and plastic ties for personal

sanitation.
• Wrench or pliers to turn off utilities.
• Manual can opener for food.
• Local maps.

Additional Important Items
Once they have gathered the basics, they may want to

consider adding the following items:
• Prescription medications and extra glasses.
• Infant formula and diapers (if appropriate).
• Pet food and extra water for your pet.
• Cash and change.
• Important family documents such as copies of insurance

policies, identification and bank account records in a water-
proof, portable container.

• Emergency reference info such as a first aid book.
• Sleeping bag or warm blanket for each person.
• Complete change of clothing including a long sleeved shirt,

long pants and sturdy shoes.
• Household chlorine bleach and medicine dropper to be

used as a disinfectant. Or in an emergency, you can use it to
treat water for drinking.

• Fire extinguisher.
• Matches in a waterproof container.
• Feminine supplies and personal hygiene items.
• Mess kits, paper cups, plates, paper towels and plastic

utensils.
• Paper and pencils.
• Books, games, puzzles for children – if electronic games be

sure to have back-up batteries.

Remember the unique needs of family members, includ-
ing growing children, when making the emergency supply kit
and family emergency plan.

If you are in a colder climate your staff should consider
adding extra clothing and bedding to the emergency kit – no
power means no heat.

For A Baby:
• Formula
• Diapers
• Bottles
• Powdered milk
• Medications
• Moist towelettes
• Diaper rash ointment
• Medicine and Toys
For Adults:
• Denture needs
• Contact lenses and supplies
• Extra eye glasses

Ask your doctor about storing prescription medications
such as heart and high blood pressure medication, insulin and
other prescription drugs.

If you live in a cold climate, you must think about warmth.
It is possible that you will not have heat. Think about your
clothing and bedding supplies. Be sure to include one com-
plete change of clothing and shoes per person, including:

• Jacket or coat
• Long pants
• Long sleeve shirt

Maintaining The Kit
Just as important as putting supplies together, is main-

taining them so they are safe to use when needed. Here are
some tips to keep supplies ready and in good condition:

• Keep canned food in a cool, dry place.
• Store boxed food in tightly closed plastic or metal contain-

ers to protect from pests and to extend its shelf life.
• Throw out any canned good that becomes swollen, dented

or corroded.
• Use foods before they go bad, replace them with fresh

supplies.
• Place new items at the back of the storage area and older

ones in the front.
• Change stored food and water supplies every six months.

Be sure to write the date you store it on all containers.
• Re-think your needs every year and update your kit, as your

family’s needs change.
Keep items in airtight plastic bags and put your entire

disaster supplies kit in one or two easy-to-carry containers,
such as a new trash can, covered storage container, camping
backpack or duffel bag.

Kit Storage Locations
Since you do not know where you will be when an emer-

gency occurs, prepare supplies for home, work and vehicles.
Home – Keep this kit in a designated place and have it

ready in case you have to leave your home quickly. Make sure
all family members know where the kit is kept. Additionally,
you may want to consider having supplies for sheltering for up
to two weeks.

Work – Be prepared to shelter at work for at least 24 hours.
Make sure to have food and water and other necessities like
medicines in the kit. Also, be sure to have comfortable walking
shoes at your workplace in case an evacuation requires walking
long distances. The kit should also be in one container and ready
to “grab and go” in case you are evacuated from your workplace.

Your staff and their families will cope best by preparing
for disaster before it strikes. One way to have them prepare is
by assembling a Disaster Supplies Kit. Once disaster hits,
they won’t be stressed trying to throw together a kit – they’ll
have the energy to deal with the daunting task of making it
through the disaster. More information is available on
disaster prep and kits is at www.fema.gov
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Safety and Security
A regular column on protecting property and persons – with a technical slant.

by Jeff Johnson,CPBE

EAS CAP for Dummies

(Continued on Page 20)

We’ve heard that we finally get to retire when we’ve
learned all of the acronyms ... but just then, there are more
thrown at us! Think of EAS: now there are “CAP” and
“IPAWS.”

EAS* (Emergency Alert System), has been in force
since January 1997. It is the successor of EBS* and
CONELRAD*. EAS has been a “daisy-chain” scheme
since its inception – one station broadcasting codes and
information and then being monitored by another. Each
state has had its own plan of these daisy-chain links, which
have worked well in some instances and poorly in others.
It has been akin to turning radio stations into 500-baud
modems. A number of the more successful states have
implemented alternate links to the daisy chains.

The EAS codes and information, in the form of alerts,
have been introduced via analog technology from the
Federal level by the PEP* (Primary Entry Point) system.
The national test in November, 2011 demonstrated the
weakness of the PEP system – the audio message was
garbled or missing.

Now there has been introduced a Federally mandated
addition to the daisy chains – IPAWS (Integrated Public
Alert and Warning System). According to FEMA*, “IPAWS
will build and maintain an effective, reliable, integrated,
flexible, and comprehensive alert and warning system.

IPAWS will diversify and modernize the Emergency Alert
System (EAS).”

IPAWS is the system. CAP is the technology.
The primary technology of IPAWS is “CAP” (Com-

mon Alerting Protocol). It is in XML*, a format sent
commonly via the Internet. According to FEMA: “CAP
alerts are transmitted in digital format; therefore, there is
no degradation of quality of the content that may be
experienced with analog methods such as radio.”

CAP requires a broadband Internet connection at the
location of each EAS CAP compliant device. This is
available at studio locations with broadband Internet, but
requires Internet service even at unattended remote loca-
tions if that location embodies an EAS codec. There are
also CAP/IPAWS-focused satellite Internet services avail-
able for these remote locations.

Now that we have the basics, and know that the new
system is intended as an improvement, how does it work?

CAP is simply another input to – another monitored
source for – the EAS codec. It contains the same informa-
tion as the familiar analog alerts plus additional informa-
tion. CAP was developed by, and is a trademark of, a
company named OASIS.
http://docs.oasis-open.org/emergency/cap/v1.2/CAP-v1.2-os.html

The following is a quote from the OASIS website:

The Common Alerting Protocol (CAP) provides an
open, non-proprietary digital message format for all
types of alerts and notifications. It does not address any
particular application or telecommunications method.
The CAP format is compatible with emerging tech-
niques, such as Web services, as well as existing formats
including the Specific Area Message Encoding (SAME)
used for the United States’ National Oceanic and Atmo-
spheric Administration (NOAA) Weather Radio and the
Emergency Alert System (EAS), while offering enhanced
capabilities that include:

• Flexible geographic targeting using latitude/longi-
tude shapes and other geospatial representations in three
dimensions.

• Multilingual and multi-audience messaging.
• Phased and delayed effective times and expirations.
• Enhanced message update and cancellation fea-

tures.
• Template support for framing complete and effective

warning messages.
• Compatible with digital signature capability; and,
• Facility for digital images and audio.

CAP, as seen, is compatible with the familiar NOAA*
SAME* and EAS alerting formats. It is “pulled” into a
CAP compliant EAS device by “polling” (querying or –
plainly – asking) IPAWS CAP Internet servers for alerts.
This polling, or pulling, eliminates firewall troubles as a
computer inside a firewall can go “out” for information
and the firewall will recognize that incoming data was
“asked” for.
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Safety and Security

– Continued from Page 18 –
At present, July 2012, only the FCC-mandated FEMA

server, called IPAWS OPEN* must be polled:
https://apps.fema.gov
What does the FEMA server do? It “aggregates” (col-

lects) messages and makes them available when polled.
The following is from the FEMA website:

http://www.fema.gov/emergency/ipaws/about.shtm

Message Aggregation
The IPAWS Open Platform for Emergency Networks

(OPEN) is a set of securely hosted Web services that
enable the routing of standards-compliant emergency
messages between disparate third-party applications, sys-
tems, networks and devices. Since the initial version of
OPEN (DM-OPEN 1.0) had an established capability to
route Common Alerting Protocol (CAP) alerts between
organizations and to the public via the National Weather
Service’s (NWS) All-Hazards Emergency Message Col-
lection System (HazCollect), OPEN was selected by FEMA
to perform message aggregation for IPAWS.

Yes, “OPEN” is yet another acronym!
In addition to providing IPAWS Aggregator Services

for the purpose of public alerting, IPAWS OPEN will
continue to support the NWS HazCollect system, which
relays Non-weather Emergency Messages (NWEMs) from
authorized alert originators to the public through the NWS
family of dissemination services, including NOAA Weather
Radio (NWR) and rebroadcast by Emergency Alert System
participants.

In the future, mandated polling of designated state
IPAWS CAP servers will be required as states implement
and register them. This is similar to the histories of the
individual states’ EAS plans.

When a CAP compliant EAS device successfully con-
nects to the IPAWS OPEN server, that success is reported
to the user. The SAGE web interface displays success on
its home page.

What does the CAP compliant EAS device do with the
XML formatted data file it receives? It parses (reads) the
file and converts it into a conventional EAS alert. The EAS
device treats it the same as an alert received via the familiar
monitored analog sources such as NOAA, LP1s and LP2s.
That may be “Log Only,” “Timed Relay,” etc. Also, there
may be a broader range of information such as digital
images for television and alternate languages as seen in the
OASIS paragraphs above.
Here is an actual CAP RWT.

Matched filter RWT, Received from CAP. Log Only.
The Civil Authorities have issued a Required Weekly Test

for all of Connecticut, all of District Of Columbia, all of
Delaware, all of Florida, all of Georgia, all of Indiana, all of
Kentucky, all of Massachusetts, all of Maryland, all of Maine,
all of Michigan, all of North Carolina, all of New Hampshire,
all of New Jersey, all of New York, all of Ohio, all of Pennsyl-
vania, all of Rhode Island, all of South Carolina, all of Virginia,
all of Vermont, and all of West Virginia beginning at 11:05 am
Fri Jun 15 and ending at 12:05 PM Fri Jun 15 (fromcap).

CAP Server: IPAWS CAP Reference ID:
IPAWS@dhs.gov,RWT_EDT_20125151152,2012-06-
15T11:05:02-04:00

CAP Text: Test Message IPAWS OPEN CAP EAS Feed
Configuration Test Message

The failure of the analog PEP system in November of
2011 will be ameliorated by expansion within IPAWS.
The FEMA IPAWS PEP Station Expansion project ex-
pects to include and maintain over 80 PEP stations opera-
tional throughout the United States and its territories (U.S.
Virgin Islands, Puerto Rico, Guam, American Samoa, U.S.
Mariana Islands) by the end of the project. Direct coverage
of the nation’s population will expand from approximately
67 percent in 2009 to over 90 percent when these addi-
tional stations become operational.
Acronym Summary:

• CAP - Common Alerting Protocol
• CONELRAD - CONtrol of ELectromagnetic RADiation
• EAS - Emergency Alert System
• EBS - Emergency Broadcast System
• FEMA - Federal Emergency Management Agency
• IPAWS - Integrated Public Alert and Warning System
• OPEN - Open Platform for Emergency Networks
• NOAA - National Oceanic and Atmospheric Admin.
• PEP - Primary Entry Point
• SAME - Specific Area Message Encoding
• XML - Extensible Markup Language

SAME Codes may be researched at:
www.nws.noaa.gov/nwr/indexnw.htm

URL Summary:
www.fema.gov/emergency/ipaws/about.shtm
http://docs.oasis-open.org/emergency/cap/v1.2/CAP-v1.2-
os.html
www.eas-cap.org/ECIG-CAP-to-EAS_implementation_Guide-
V1-0.pdf

Jeff Johnson can be reached at: jeff@rfproof.com

SAGE IPAWS CAP Status: OK

EAS CAP for Dummies
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Operations Guide
Audit Your Phone Lines

by Chris Tarr

(Continued on Page 24)

A couple of months ago, my General Manager came
to me and said that over the past year, our phone bills have
increased substantially. I knew what needed to be done!

Radio stations are often like a “roach motel” for
telephone company (telco) lines. They check in, but
never check out – even when they’re no longer needed.
It often doesn’t help that most telephone companies
won’t put all of your services itemized on a single bill,
instead sending you different bills, at different times, for
different things. It’s easy to miss things buried deep in
the piles of papers. Telephone bills often remind me of
the frog in the boiling water parable – the amount you
pay increases ever so slowly every month until you look
back a year or so later, to find that you’re paying a whole
lot more per month than you used to.

Every few years it’s a good idea to sit down and do
a forensic audit of your telco services. In my case, my
last audit ended up saving us $1,500 a month!

A forensic audit consists of a few tasks: Gathering up
bills, matching them to the services that you have, and
making sure what you have is what you need.

The first step of gathering up the bills can be a
daunting task! The business office is your friend here. I
suggest starting with a single month – for example the

month prior to the current month. Ask the business
office to provide you with that month’s bills for the past
two years. This will help you identify any trends and see
a usage pattern. Using the same month will give you the
best apples-to-apples comparison, because there won’t
be any seasonal changes to throw you off. For example,
there may be a lot higher phone usage around the
holidays due to increased sales and remotes compared
to, say, March.

When going though the bill, be sure to go through
line-by-line and check for increases in fees, taxes, or
services. There may not be a lot you can do to reduce
those line items, but at least you’ll have a handle on what
they are. In my case, they accounted for about a $20
month increase from the prior year.

Next, look at the services on each line. I had a few
cases where we were paying for things like call waiting
and caller ID on a transmitter dial-up line. These ser-
vices often get “bundled-in” for free when a line is
ordered, then you start to get billed after a promotional
period. Well we don’t need those on our lines, so get rid
of them! In one review, I noticed that a prior technician
ordered a no answer/busy transfer service on what was
supposed to be the first line of a hunt group, instead of

simply adding the line to the group. While it functions
the same, it certainly isn’t billed them same! In this
scenario, every time a second call came in, it forwarded
to the next line and we got billed twice. Once for the call
to the originating line, then again to the line if forwarded
to. That’s not how hunt groups work!

In a review of our data circuits, I noticed that we went
out of contract on a T1 line. That caused our monthly
rate to go up by almost $1,000! Often data circuits are
charged at the tariffed rates when they’re on a month-to-
month basis. Since I knew we’d be using that line for
some time to come, a call to our provider got us a new
contract and much better pricing.

Next up, let’s look at matching the services to the
bills. This is where you look at each bill and physically
identify the lines that are assigned to the account. This
is often where you can find some significant savings!

Physically Identify Each Line
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by Chris Tarr

In many cases, especially with an older station, you
tend to get “service creep.” People add lines or ser-
vices either meaning for them to be temporary, or for
projects that later go by the wayside or moved to a
different technology. When this happens the infra-
structure associated with it is left behind. Because the
business office isn’t in the “loop” on it, they dutifully
continue to pay the bill, especially since in some
situations a couple hundred dollars is just “noise” in a
total telco budget. It’s not hard to imagine having a
POTS line put in for a remote broadcast, only to forget
to have it disconnected after the event.

In my review, I came across a $120 monthly charge
for an alarm circuit buried in one of our bills. The
circuit? It hadn’t been used in years, and when I went to
the police station where it was supposedly terminated,
the telcom staff had no idea where the line came in! From
what we can tell, it was part of an alarm system that was
removed many, many years ago. I still hear stories all the
time about “orphaned” equalized lines and dry pairs.
Generally these go unnoticed for years.

Let’s take a look at the final step. Make sure what
you have is what you need! In looking through our
bills, I noticed that the ISDN lines that I had installed

at our transmitter site for emergency program delivery
had gotten really expensive to maintain – to the tune of
about $175 month! I had two of those lines at transmit-
ter sites that really had very little use. They’re for
emergencies only.

The reality is that audio-over-IP has gotten very
mature, and it’s become a viable way to deliver audio to
a site – especially if it’s for temporary use. So I canceled
our ISDN lines and put in DSL. The cost dropped from
$175 for the ISDN (plus $40 for our POTS dial-up line)
to a flat $60 for POTS and DSL. Multiply that by two
sites, and you have some serious savings!

Using these techniques, I was able to add about
$18,000 back to our bottom line. How many Engineers
are able to do that for the company? Now, obviously
your mileage will vary – some shops are very diligent
about keeping track of the services coming in and out of

the building. Some are very small or new stations, and
have 100% track of everything they have. Still, there
may be savings to be had in those situations, however
small the savings may be. Do you have a line that you
know you’re going to keep for a while? Maybe you can
enter into a contract for better rates. Perhaps there’s a
newer, cheaper technology you can use to replace some
of the older services you have. Maybe there are services
on your line that you don’t need. All those little numbers
can add up quickly!

Nobody really likes going through the mountain of
paperwork generated by telecom companies. It can take
long hours making sense of it all. However, if you take
the time to diligently go through the audit steps, there’s
a good chance that you can give your General Manager
some good news. After all, it’s great when Engineering
can add to a station’s bottom line in a very tangible way.

Chris Tarr CSRE, CBNT, DRB is the Director of Engineer-
ing and IT for Entercom's radio stations in Milwaukee and
Madison, WI he can be reached via email chris@geekjedi.com

Audit Your Phone Lines

A good time to remove older, unused lines.
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Chief Engineer
FM Antenna Patch

by Scott Schmeling

(Continued on Page 28)

In a perfect broadcasting world, we put things up on
a tower, connect the transmitter, pressurize the line and
never have to think about them again. But we don’t live
in a perfect world. There are multiple external forces
continually testing the integrity of everything on that
tower. Among other things, we have to regularly check
pressure on transmission lines to be sure there are no
leaks. But leaks do happen – probably more often than
not. The severity of the leak, as indicated by how long a
tank of nitrogen lasts, determines what we do about it. If
it’s a slow leak you may decide to leave it alone and
simply change nitrogen tanks as needed. Or you could
forget about the nitrogen tanks and install a dehydrator
and keep an eye on it. Of course, a more severe leak
requires more immediate attention.

I have a site that had been really good for a long time.
Then after a recent storm came through, we noticed tank
pressure dropping rather quickly – a replacement nitro-
gen tank would only last a few days. We were going
through nitrogen like a teenager goes through ketchup!
A tower crew inspection found a hole in the top bay,

obviously caused by a direct lightening hit. I should
mention here that we also have static dissipaters at the
top of the tower, but this was just more static than they
could dissipate! As a temporary fix, the tower crew
applied several layers of electrical tape over the hole –
more to keep moisture out than to maintain line pressure
– but we were able to keep pressure at about a pound. We
had other projects scheduled for this tower, so a more
permanent repair job was added to the list.

Basically, we had two options. We could either re-
place the radiator or we could do a field repair. Checking
with the antenna manufacturer, a replacement radiator
arm would cost something more than $1,700. We decided
to repair! At least we would try that first. If it didn’t work,
the manufacturer could ship out a new one in a day or so.

When the tower crew returned we shut the station
down and they unbolted the top bay and brought it to the
ground for me to work on. After unwrapping the tape, I
could see the crater created by the lighting hit. At the
outer surface it was about a quarter inch in diameter with
some burrs around the perimeter. At the center there was

a hole roughly 1/32 of an inch – very small, but certainly
enough to empty a nitrogen tank in a few days.

The plan was to solder a patch over the hole ... not
unlike patching the innertube of a bicycle tire. The first
thing I did was file down the burrs around the perimeter
of the crater using a flat file.

Or, How Ugly Can Be Beautiful

Lightning leaves it’s mark.

Burrs removed and prepared for patch.
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by Scott Schmeling

– Continued from Page 26 –

Once the burrs were removed I took the area down to
shiny copper using a metal brush and some emery cloth.
I needed the brush to clean the inside of the crater itself.
The surfaces had to be clean to assure a proper solder
bonding.

Let me pause here to admit that I came to this
project sorely unprepared! It would have been best,
I’m sure, to silver solder the patch in place. But I did
not have enough silver solder experience to have
confidence that I wouldn’t melt a hole in my antenna.
So I chose to use regular soft solder and a propane
torch like you would use in a home plumbing project.
Since the line pressure here was relatively low, it
certainly should hold.

I was sure I had some solder and a torch at the site ...
but I didn’t! I had no soft solder, no flux, and no torch –
what a rookie! So I used what we had on hand. I used
plain old solder from my electronics toolbox. Luckily,
the tower crew had a torch on one of their trucks. The
lesson here is never assume that what you need is at the
site. Be sure and take it with you – at worst, you’ll have
two, but that’s better than none.

With the antenna surface shiny and clean, I first
melted solder directly into the crater. In theory that
probably would have plugged the hole well enough, but
this bay is about 600 feet up so I wanted to be a bit more
certain – I preferred to do this job once.

So I cut and cleaned a small patch from a piece of
copper strap to solder over the area. I melted solder all
around the crater area and on the bottom side of the
copper patch. Then I heated the area with the torch,
pressed the patch in place and held it in place with a
piece of wood while sweating some solder around the
edges to prevent moisture from getting under it.

To say the least, it wasn’t pretty. In fact, it’s kind of
ugly. But as an old friend of mine used to say, “It looks
fine from the road!” After the bay was back in place we
pumped the line up to four pounds and shut the regulator
off. The next day we checked and it was holding beau-
tifully. In fact four months after the patch job the line is
still holding very close to that four pounds.

Seeing how well this worked, I have another site with
a leak I hope to patch this summer. And considering the
$1,700 savings versus replacing the antenna element,
it’s certainly worth the time to do the patch. Hopefully,
some of you will find this information useful. The patch
itself may not be pretty, but seeing that pressure gauge
holding steady is a beautiful thing!

Scott Schmeling is the Chief Engineer for Minnesota Valley
Broadcasting. Email him scottschmeling@radiomankato.com

A final patch, just to be sure.

Solder fills the hole.

FM Antenna Patch
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Practical Engineering
 Good Studio Grounds
are a Good Investment

by Mike Callaghan

(Continued on Page 32)

Station Grounding. Ah, yes. A subject near and dear
to anyone doing broadcast engineering. There are a
number of different approaches to the subject, and de-
spite much of it seeming like “Black Magic,” a few basic
rules cover a lot of situations. It is not following the rules
that can cause a lot of problems.

Studios can be grounded a number of ways, and many
of them have proven to be not entirely adequate. In the
early days of computerized consoles, poor grounding
could cause channels to mysteriously start and stop on
their own, or even turn on from someone firing an input
in a different studio.

Early automation systems were overly sensitive to
static discharges produced by studio carpeting, and a
show could be either stopped entirely or “double rolled”
by a simple footstep or two followed by touching the
automation rack.

I once earned sweat equity in a tiny station adjacent to a
lawyer’s office. He had a tabletop Xerox 660 copier, which
dumped huge amounts of garbage into the building ground
system, and would “false-start” all sorts of events on our
Schafer 800 automation system. Not only that, but it would
also set fire to and torch the originals, but that’s another
story. Mercifully, the Xerox 660’s are all gone now.

Problems such as this are best avoided before studios
are built; designing a robust ground system isn’t that
hard, and it provides peace of mind long after the build
is finished.

One scheme, especially prevalent in long and narrow
buildings, is to “daisy-chain” the ground from studio to
studio, with the main ground tied in at one end. This means
some ground returns have a short distance to travel, and
others need to go much farther. Fortunately, it’s not very
common, or very wise.

The time proven and simplest ground system is called
a “Star Ground.” Designing this is like laying out an
organization chart, with the most important single entry at
the “top.” This is what I call “Mother Earth.” It’s the single
ground point for the entire installation, and can be any-
thing from a good chemical ground to a run of heavy cable
secured or welded to the steel frame of a building. This
single ground has the highest integrity and lowest resis-
tance of any ground in the system. This is brought in
through a heavy single conductor cable to the central
ground point.

From this single point, ground cables are run to each of
the studios. There, it is secured to the equipment rack with a
good metal-to-metal connection. This point becomes the

central ground for the equipment in the studio. If the studio
doesn’t have a rack, the console power supply ground can
serve as the central tie point. Other power supplies, monitor
amps, tape decks and anything else that may be affected by
not having a secure ground should be tied to this point. Audio
source cable shields are grounded only at the console end.
The shield end closest to the actual equipment should float.
The same rule applies for devices the console feeds, like
recorders. This avoids audio ground loops when the studio
goes into use. Microphones, which have no power connec-
tion, get grounds at both ends of the cable shields.

If you still use turntables, the phono cartridge ground(s)
are tied to the tone arm, the tone arm is grounded to the
turntable frame, the frame is tied to the preamp ground, and
the preamp is tied to the console or studio ground.
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Practical Engineering
– Continued from Page 30 –

Current wiring standards insure that most equipment
will find a ground through the ubiquitous “U” ground on
the power cable. Most of the time, this will be adequate to
avoid surprises from static and other surges. But the
electrical “U” ground is not the same as the real “Mother
Earth” we’re talking about. It’s often just a simple ground
rod sunk into the earth for the building’s circuit breakers or
power distribution system.

Inside the studio, it’s wise to give the air personalities a
“static pad” to stand
or sit on. This is an
area of conductive
tile or linoleum. It
drains off any charges
building up on bod-
ies as they do their
show, and prevents
static spikes when
they touch and use
equipment. This surface is grounded using a copper strap run
under the carpet to the studio ground tie point.

At one point in the studio, the studio ground is attached
to the “U” ground. This is done in a wall outlet so it will be
permanent, even if the cabinetry and internal studio wiring
is removed.

The Rack Room
Rack rooms also have a central ground point, with each

rack or group of racks tying to it with a good metal to metal
connection. This room is a convenient place to locate the

central ground distribution bus.
This can be a copper bar with
threaded studs, a ground landing
similar to the one in an electrical
distribution box, or even large
Euro-blocks for smaller facili-
ties. It should be centrally lo-
cated to be convenient to all the
connections it will have. Over-
head wiring trays, the telco
demarc and the metal conduits
going up to the antennas on the
roof should all be tied to the
central ground. Remember to
run a green ground wire up
through the roof conduit so that the masts and mounting
hardware for the rooftop antennas can also be tied to the
central ground.

The idea behind the one central ground is to avoid
current flow between different grounds if there’s a light-

ning strike or power fault and the fault currents don’t know
where to go. If the facility has a UPS, it should have a stout
connection back to the central ground.

True AC-DC-AC UPS systems can produce huge
amounts of electrical noise, so this connection should be
robust and not shared with any other equipment. The same
thinking should apply for motor-generator systems em-
ployed for emergency power.

Wiring Between Studios
Analog audio wiring between studios is as old as radio.

As long as the circuits are balanced, crosstalk and ground
problems should be very rare. Nonetheless, when a circuit
becomes unbalanced, current can start flowing through the
grounds and be difficult to find. Classic symptoms include
crosstalk, and most notoriously, not being able to silence
a monitor speaker all the way, even if the pot’s all the way
down. This is because current is being pumped into the
ground, and even though the pot is at minimum, there’s
still a signal going from what “should be” ground into the
monitor amplifier. This usually happens because someone
has changed something.

A new piece of equipment might have an unbalanced
input. A mono headphone plug could have been plugged into
a stereo phone jack. Or an unbalanced pad has been used in
a balanced circuit. This rarely happens without some form of
human intervention in the recent past. It’s at times such as
this that the integrity of the ground system can be of major
importance in quickly isolating the problem. With a flimsy
ground system, incorrectly fixing a problem in one location
can simply shift it to another. Knowing the logic and rules
behind grounding and using them for new builds and modi-
fications will simplify issues after the work is complete.

Mike Callaghan is the Chief Engineer at KIIS-FM in Los Angeles,
CA. His email is: mc@amandfm.com
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Tips From the Field

Software Upgrades &
A Cool Soldering Iron

from Steve Callahan

Tech-Tips from Radio Guide Readers

#1

– More Tips on Page 36

• You do keep up with the software upgrades from the
manufacturers of equipment you maintain – don’t you?

If the upgrades are piling up, don’t do them all at
once. If you do several upgrades or modifications at
once and that particular piece of equipment, such as your
transmitter, doesn’t start, then you will not know which
upgrade was bad – you’ll have to undo all of your good
intentions. It’s better to schedule regular maintenance
sessions and keep up with the upgrades one at a time. If
you must absolutely do multiple modifications at one
time, then take the time to check for normal operation
between the individual upgrades.

 • How many times has this happened to you? You
finish a job which required your soldering iron and you
have packed up and are ready to head home. Unfortu-
nately, your soldering iron has not cooled off yet. An
easy and time saving solution is to have a piece of half-
inch copper water pipe in your tool box that is long
enough to cover the entire heating element of your
soldering iron. With the copper pipe in place, the plastic
parts in your tool box will be safe from your cooling iron.

Contact Steve at: wvbf1530@yahoo.com

A blown tower light is not only dangerous to aircraft
it can result in a serious fine for the tower owner.
Therefore it is imperative to make it a regular task to
check your tower lights and make a log entry. If a tower
light is out, the tower owner is required to notify the
FAA. This will create a Notice to Airmen (NOTAM).
This notice is available to all pilots and the FAA’s
NOTAM phone service, 800-WX-BRIEF.

Previously you would call the local FAA center to
report the outage. Times are a changing and now, while
some centers still accept calls, many are finding the phone
numbers they have no longer work. The new procedure is
to contact the NOTAM hotline at 877-487-6867 which
will in turn route you to the proper flight center.

You will need some key information when you call
NOTAM, such as the tower registration number. If you
are not sure of the tower number, generally it is on the
tower fence or building, and you should also be able to
find it on your license – it is required to be posted at the
tower location. Be sure to write down the reference
number the operator gives you. It is best to describe the
outage in your log.

Once you
have notified
NOTAM, the re-
port will be good
for 15 days. If
you are unable
to make the re-
pairs during this
time, you need
to submit a new
NOTAM report.

If you would
like to verify
your NOTAM or check a NOTAM for a specific tower
you can do this on-line at https://pilotweb.nas.faa.gov/
distribution/home.html. Enter the airport code preceded
by a k. Ie; Dallas/ Fort Worth Airport would be kdfw.
Where do you find the airport code? It is also available
on-line at http://www.airnav.com/airports/search.html

A few minutes each week checking the tower lights
and keeping a detailed log will keep aircraft out of harms
way and keep your tower in compliance. Another good
addition is an alarm system for your lights.

Contact Leo at: techtips@nexusbroadcast.com

Steps to Take for a
Blown Tower Light

from Leo Ashcraft

#2

Do You Have Tech Tips?

Email them to:
editorial@radio-guide.com
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Tips From the Field
Tech-Tips from Radio Guide Readers

Spilled Soda?
Rice May Save the Day

from Leo Ashcraft

#3

– More Tips on Page 34

As much as we protect our precious portable devices
such as our smart phones, ipods, etc. Sometimes the
worst happens – a spill, a drop into a liquid. While this
certainly can destroy electronics, as water and electric-
ity don’t play well together, the problem is more one of
residue left behind by the liquid. When the worst hap-
pens, don’t panic! Follow these steps and you just may
save the device from the landfill.

First, quickly remove the battery. The longer cur-
rent is flowing through the new liquid connections, the
more possibility for damage. Next, if there is a SIM
card or memory card take that out as well. If you are
sure the liquid penetrated the device, gently pour a
small of rubbing alcohol into the device. Otherwise
wipe off the device with a cloth dipped in the alcohol.
The higher the alcohol content the better. This will
help to remove any residue and evaporate the liquid
quickly. Be sure to shake out the excess as much as
possible – you might use a bit of compressed air here
to help. Be sure to wipe all the moisture off of the
outside of the device. Now here is the big surprise,
place the device (and battery) in a small container of

The FCC inspector is in the lobby and wants to
inspect your station! This can be an extremely stressful
situation if you aren’t prepared. Suddenly you envision
all the things that you might have neglected by accident
or procrastination. But he is here and he is not coming
back later. Of course the best course of action is not to
procrastinate and make sure your Public File is in order

uncooked rice. Use a sealed container and snap the lid
in place. Wait till the next day and try out the device.
You might be surprised when it functions perfectly.

I have used this method on cell phones and many
keyboard spills, so far with 100% success. Of course
your results and mileage may vary, but what do you have
to lose at this point – it’s likely bricked from your sugary
soda or coffee otherwise. Some devices can take more
time to dry, so the longer you can leave the device in the
container the better. Next time be more careful, but
when it happens you now have a bit of knowledge that
just may save your device from the trash.

Contact Leo at: techtips@nexusbroadcast.com

and neatly organized. Make sure your logs are meticu-
lous, but eventually we are all going to miss something.

Beyond planning, there is a bit of insurance broad-
casters can put in place to avoid costly fines and embar-
rassing FCC inspections. Interestingly many stations
don’t take advantage of this valuable insurance – a way
to make the FCC inspector happily go away or never
show up at all.

What is this valuable service that could make such a
nightmare simply go away? A sort of rehearsal inspec-
tion where you cannot be fined for violations found
during the inspection. Many state broadcasters associa-
tions have made arrangements with the FCC to not
perform random inspections of stations that pass the
ABIP inspection for three years. You simply pay your
state broadcasters association to inspect your station
instead, post the certification, and sleep better.

This is just like an FCC inspection, without the FCC
inspector. You will still of course be required to correct
any infractions, but they will not be reported to the FCC.
Once the infractions are corrected, a certificate of com-
pliance will be issued. In addition to a technical inspec-
tion, the association inspector is well trained on matters
of the Public File. They will work with you going
through the self-inspection checklist, and help you an-
swer the questions properly.

However, if you are operating with blatant viola-
tions, with variations from your license – ie, a six bay
antenna when you are authorized for four, you can
expect a visit from the real FCC inspector. If your
transmitter is improperly maintained and wiping out the
local EMS, you can also expect a visit from the FCC.

Contact Leo at: techtips@nexusbroadcast.com

A Little FCC
Inspection “Insurance”

from Leo Ashcraft

#4
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LPFM Guide

by Leo Ashcraft

Spinning the FM Broadcast Signal

In a previous Radio-Guide article we touched on
various types of FM Broadcast antenna systems. There is
a big misconception that all antennas are the same. Many
think that they all will work – which they will to some
extent. The problem is an LPFM station is Low Power, 100
Watts ERP with fairly low antenna height – 100 feet
HAAT. With a system like that, the antenna system,
including the coax, is key to coupling your hard work into
the ether. While all antennas do just that, they all do it with
varying levels of efficiency. One of the most significant
factors determining the success or failure of any FM
broadcast station is the quality and coverage of its signal.
A station that does not provide a clean, interference free
signal in its coverage area cannot expect high audience
cumes, regardless of programming, equipment, etc.

While I have established my clear preference for an
antenna based on the “Penetrator” design, I promise to go
into further detail in a future article.

There is one caveat to this improved propagation.
Since we are no longer transmitting in a single plane, the
gain of the system is greatly reduced. Just as receiving a
transmission which was originally transmitter horizon-
tally, receiving it with a vertical antenna would result in a
much lower received signal. Since most receivers in ve-
hicles are vertically polarized (unless they are embedded

into the windshield) the obvious answer would be to
transmit your signal vertically. However, this also has its
own set of signal is-
sues. In low power
operations with low
HAAT, this can cre-
ate a unique multi-
path problem. The
multipath is created
as the angle of radia-
tion drops quickly at
low HAAT installa-
tions. Within a few
miles, the signal is
already running into
power poles, build-
ings, etc. This can
cause what is de-
scribed as a picket
fence sound when
the multipath cancels the main signal briefly. If there is
interference on the frequency, this problem can be greatly
aggravated. The slower you drive, the longer the interfer-
ence periods. Sometimes stopping within a wavelength
from the pole will completely cancel your signal. Moving

ten feet or so will clear it up. These are problems inherent
in vertical transmission.

Additionally, reception by vehicles with antennas
embedded into the windshield and home receivers is
greatly reduced by using vertical transmission. (Embed-
ded antennas and home receivers generally use a hori-
zontal type antenna.)

Have My Cake and Eat it Too?
Obviously horizontal transmission is not the answer as

this would harm vehicle reception. Can we have it both
ways? The answer is yes, and the solution is a truly
circularly polarized antenna.

Circularly polarized antennas were originally devel-
oped for use in satellite communications. They have a very
long way to travel with fairly low power. Since the iono-
sphere is difficult to penetrate reliably, circular polariza-
tion was the answer. By literally spinning the signal from
the transmission side, the signal more easily penetrates the
ionosphere and also finds its way through holes in weather
and the atmosphere. This same penetration feature can be
harnessed for FM Broadcast. In fact most commercial FM
stations in the United States utilize this polarization method.

What About Us Earthlings?
Down on earth, when a circularly polarized FM

broadcast meets obstacles, there is still an absorption
problem – we haven’t invented something that just ig-
nores these objects yet. But instead, since the signal is
spinning, it simply goes around the object. It gets its
name because it seemingly penetrates objects. But what
it really does is throw your transmission into all possible
planes. This allows it to sneak through non-obstructing
“holes,” such as windows, between the trees and leaves,
between the clouds, etc.

Model JLLP from Jampro

(Continued on Page 40)
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Model 81094

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

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

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

Coaxial Dynamics

Advanced Wattchman® Monitor/Alarm
For Analog and Digital Broadcasting

The resulting reception also enjoys a much cleaner
broadcast for stereo reception due to a greatly reduced
multi-path effect.

This is a very unique looking design and the signal
coming from the antenna has a true spinning motion. This
spinning signal is in all planes and is able to penetrate
through spaces –  thus the name “Penetrator.” There are
various manufacturers of these type of antennas. They
have very recognizable appearance of two arrows at a 45
degree angle inside one another. They are also highly
effective at improving situations where interference is
causing problems with your coverage.

Interference Reduction
Since many Low Power FM stations are in the non-

reserved band (92.1 - 107.9 MHz) they are susceptible to
interference from commercial FM stations. Going up
against one of these, even from a distance, can be trou-
bling for a low power station. This situation is aggra-
vated if you are using a vertically polarized or elliptically
polarized antenna.

Where your signal is weakened by multi-path and
blocked by vertical obstacles, the circularly polarized
commercial broadcast will fill in the gaps. Since this can
be an annoying situation for the listener, a truly circularly
polarized antenna system will greatly reduce this type of
interference.

OK, you understand CP antennas are the way to go –
but you still must be careful selecting these as well. If you
think all CP antennas are the same, again, you may be
working with assumptions, with no real world evidence.
Many manufacturers sell a circularly polarized antenna
system, which is not in fact circularly polarized! These
are generally reputable manufactures who are making an
antenna which actually is sending out an elliptical signal,
basically at a single 45 degree angle. While many times
this may actually work better than a simple vertical or
horizontal antenna, it is not a true CP antenna. You will
see better results, but you are still throwing away much
of your signal!

What to Buy?
There are several manufactures of circularly polarized

antennas, such as Jampro, Bext, PSI Broadcast and SWR.
I personally like the
BKG77 model as it
is stainless steel and
much lighter than
the other models,
which are built
from either brass or
copper, or a combo
of both. The BKG
77 also comes pre-
assembled in a fold-
ing fashion which greatly eases installation and reduces
mistakes from putting the antenna together. Most antennas
are sent semi-built to reduce shipping costs. If you are
using a light gauge tower, the lighter BKG77 is the best
way to go. Your tower will thank you.

Many years of real world testing on many FM radio
stations around the U.S. have always confirmed my

testing results of CP antenna systems. While I no longer
sell or install equipment myself, my recommendation of
this type of antenna continues to be relevant. The primary
function of vertical broadcast antennas through recent
years has been generally related to protection of the TV
6 AM television carrier when the FM station is located in
the lower end of the reserved non-commercial band. In
many cases due to FCC regulations, vertical transmission
was the only option available. Today with the digital
transition, most TV 6 stations have migrated to higher
frequencies and these regulations may no longer effect
your installation.

Leo Ashcraft is CEO of Nexus Broadcast “Broadcast
Outside The Box!” He is a broadcast consultant with over
28 years engineering experience and an avid LPFM advo-
cate for over 15 years. More information at
NexusBroadcast.com or 888-732-3599

Spinning the FM
Broadcast Antenna

BKG-77 from Nicom

Model FML from PSI Broadcast
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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

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.
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Small Market Guide
Aliens in Small Marketville

by  Roger Paskvan

We had just signed on a new AM radio station several
days ago, I was looking forward to a breather after months
of construction. Then the phone rang.

It was our neighbor, the guy next door to the radio
station. He had called to inform me that some kids were
having a party at our AM tower site and we should do
something about it. “They got their loud stereo up and it’s
keeping me awake,” he said. I thanked him and said I would
check it out.

Driving to the tower, I found no one at our AM array.
They must have been tipped off and vacated the place or
saw my car lights off the highway.

The following night, my neighbor called again and told
me in so many words that just about every night there are kids
having a party and playing loud music. He went on to say that
this is really causing him some sleep issues. I again drove to
our tower site and looked around. No evidence of any parties,
kids, car tracks or anything out of the usual – an empty field.

The next day I went over to the neighbor to discuss this
problem. I explained that I had been at our tower site each
night that he called and found no one. He said, “Look, I’m
not crazy, there are kids out there at night trespassing on
private property and they have some kind of boom box
playing. I can hear them talking plain as day!”

In the morning, I posted No Trespassing signs on our
AM tower property. I was told that if the property was
clearly posted, the police could arrest the people.

Two more days went by, and at 2:00 AM my phone rang.
It was the police telling me that they had received a
complaint of loud music around our towers. Meeting the
officer at the tower site, there was no one to be found. The
officer said, “Either these guys are real good, or they must
be aliens that vanish on command. Kids, now-a-days, no
respect for private property.”

As we got into our cars, a sudden burst of music emanated
out of the fenced tower, 100 feet in front of us. Making our
way to the tower, the officer yelled, “Okay turn off your boom
box and come out of there.” No one responded and the music
continued. It then quit. The officer yelled again, “Come out,
we know you’re in there.” The music started again, and I
recognized the culprit was at least was listening to our AM
station. The music ceased! “Put the radio down and come out
with your hands in the air,” the officer yelled. “You’re
trespassing on private property.” No answer. The music
started again, even louder this time.

The officer made his way to the tower gate. The music
stopped. He drew his stun gun and kicked the gate open,
shining a flashlight at the tower. I watched from behind,
waiting for some high school kids to run out. There was no
one. We both searched the fenced area around the tower.
“Must be aliens or this guy knows how to vaporize with the
boom box,” the officer commented. We closed the gate,
looked at each other and started for our vehicles. Like magic,
the music came back loud and clear, like they were just

teasing us! We both ran for the tower gate and yanked it open.
No one there, but the music was still blearing out of the new
4 x 4 tower matching network box.

I unlocked the metal cabinet and wow! There was an
eerie yellow arc about six inches long, dancing around the
components. It lit up the whole cabinet and the voices were
actually coming from the arc flame just like a speaker. The
sound quality was amazingly clear and it danced around
various components then suddenly vanished!

We both laughed, but this was one incredible sight. The
sound came and went at will, as the arc would find enough
power to sustain itself. Never in all my years of engineering,
had I seen anything that even comes close to this singing,
six-inch arc. It would make a great science project, but the
reality is we cannot have this continue.

Currently we are working with the phasor designer to
figure out how to cure this broadcast science project so my
neighbor can get some sleep.

Just another exotic chapter in small town radio.

Roger Paskvan is an Associate Professor of Mass
Communications at Bemidji State University, Bemidji,
MN. You may contact him at: rpaskvan@bemidjistate.edu
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Gorman-Redlich Mfg. Co.
www.gorman-redlich.com

257 W. Union Street, Athens, OH 45701
Phone: 740-593-3150

The CAP-DEC1, Gorman-Redlich is a standalone CAP-
to-EAS converter for use with your existing emergency
alerting equipment.
This cost-effective device allows broadcasters to eas-
ily meet Common Alerting Protocol (CAP) compliance

requirements mandated by the FCC without requiring the purchase of an
additional encoder/decoder system or other costly equipment.
The CAP-DEC1 is CAP 1.2 compliant and requires only one unit of rack
space. Trust the experts with over 35+ years experience in the emergency
alerting industry to help you meet your broadcasting needs.
Visit our website or contact us today for more information about the Gorman-
Redlich CAP-DEC1. We continue to support equipment we made 35 years ago.

• Compatible with any existing EAS encoder/decoder made by
  any manufacturer
• FEMA Independent lab affirms CAP 1.2 compliance
• Powerful 1.6 GHz dual core processor and 1 GB of memory
• Built-in text-to-speech conversion functionality
• FAST Gigabit network capability with built in firewall for security
• Options to print, store or email logs via built-in email server
• Five (5) USB ports for peripherals
• Nearly limitless storage capacity for logs and audio messages
• Automatic clock synchronization via NTP servers
• Software can be updated via LAN or USB
• Print alert reports to USB or network printer
• Polling 3 URL’s currently with room for future expansion
• Built-in email server to send log information

PRICE
$1350

FM Antennas
Horizontal Polarization
Vertical Polarization
Circular Polarization
Top Mount
Side Mount
Leg Mount
Custom Patterns

Micro Communications, Inc.

Micro Communications, Inc.
Full Line of FM Products

Coaxial Components
Coax Switches

Filters
Power Combiners

Channel Combiners
Transmission Line

Components

PO Box 4365, Manchester, NH 03108
Phone: 800-545-0608 • Fax: 603-624-4822

www.mcibroadcast.com • sales@mcibroadcast.com

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

Fine Used AM & FM Transmitters & New Equipment

2.5 kW 1991 Nautel Ampfet ND2.5 - Solid State
5 kW 1991 Nautel Ampfet ND5 - Solid State
10 kW 1991 Nautel Ampfet ND10 - Solid State
10 kW 1999 BE AM10A
Please see our current listings on our website.

FM

100 W 2008 BE FM100C
500 W 1998 BE FM 500C
5.0 kW 1997 Harris Z5CD - Solid State
10.0 kW 1993 Harris Platimun 10CD - Solid State
10.0 kW 1998 Harris Z10CD - Solid State
20.0 kW 2006 BE FM20S - Solid State
30.0 kW 1988 Harris FM30K
Please see our current listings on our website.

AM

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

EXCITERS / GENERATORS:
New – 30W Synthesized Exciters
Used BE FM30, SCA Generator
Used BE Fxi250 exciter, FM Analog Exciter

TRANSCOM CORPORATION
Serving the Broadcast Industry Since 1978

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

USED MISC. EQUIPMENT:
Used Bird Wattmeter with Elements
Orban Optimods 8100XT, 8100A
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Re-Manufactured
Bauer Transmitters Available
AM/FM – 2.5 kW to 25 kW

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

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

Full Service Broadcast Engineering

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

Project Management - Studio Build Outs
Transmitter Sites - IBOC Installation

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

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

BROADCAST WORKS

Service Guide  Radio Equipment Products and Services

TRANSMITTING

CAPACITORS
MICA-VACUUM-CERAMIC

M. Celenza
Communications Consultant

FM • LPFM • AM • DTV • STL • Translators

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

Interference Studies, and Coverage Maps

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

msccommunications@yahoo.com

NEW 3-D DESIGN

www.mikeflags.com



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
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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 12th 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



Gear Guide DM Engineering - ENCO Systems - Omnia Audio
Visit our equipment website at:  www.radiogearguide.com

For more information:  www.enco.com For more information:  www.omniaaudio.comFor more information:  www.dmengineering.com

The Moseley Starlink T-1 System does
a great job ... until the T-1 circuit fails.
Then ... it’s dead air until someone
switches to a different circuit.

The Vital Sounds Co. • La Canada, CA 91011 • 818-279-8305

www.vitalsounds.org/MCM

The circuit switches so fast, listeners won’t hear it happen.
Installation takes about 30 minutes.

• A pulse to switch the audio input to a different circuit.
• A status closure to alert the studio of the failure.
• An un-commited Form “C” contact for anything else you want.

The Vital Sounds Circuit Monitor provides these when the T-1 fails:

Available Now!  The Feature Moseley Forgot!
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ENCO Systems – ENCO1
Virtualize your radio station's automation system

with ENCO1, by ENCO Systems.

ENCO1 is a drastic departure from the traditional
model used by broadcasting facilities for automation
system design and integration. It allows broadcasters to
take advantage of all the benefits of operating their radio
automation system in a virtualized environment by uti-
lizing existing IP Audio technologies in a pair of special-
ized servers along with inexpensive thin clients.

This virtualized environment simplifies deploy-
ment, increases efficiency, lowers operating costs, and
offers high availability as the risks of downtime are
eliminated. ENCO1 is capable of replacing 5, 10, 20 or
more workstations and servers in a single facility. For
more information on this revolutionary product please
visit www.enco.com or contact ENCO sales at 800-
ENCO-SYS.

Omnia Audio – Summer Trade Up Deal
Omnia clients are constantly telling stories about their

first Omnia audio processor. They remember how it felt when
they first fired up that
fire-breathing Omnia-
6FM, and the differ-
ence that it made to
their station's sound.

Now, Omnia Au-
dio has a way for sta-
tions to experience that thrill all over again: The Omnia
Summer Trade-Up Deal.

Under the terms of the newly-announced deal, broadcast-
ers with Omnia.fm Classic, Omnia.fm Hot, Omnia-4.5, Om-
nia-5 or Omnia-6 processors can use those faithful friends to
take their stations to an even higher level of market domina-
tion Any of the models mentioned is good for a $4,000 trade-
up allowance toward a brand new Omnia.11 FMHD.

“This is our way of saying ‘thank you’ to the many, many
broadcast professionals who care about audio processing,”
says Omnia Audio Director of Marketing Denny Sanders.
“Thanks to them, Omnia processors are the choice of winning
stations everywhere. This trade-up deal is our way of recog-
nizing their loyalty and leadership.”

For complete details on the Summer Trade-Up Deal,
Omnia owners can contact their favorite Omnia dealer.

But remember: This is a summer-only opportunity. So
when the leaves start changing color, your chance to take
advantage of this deal will be gone like a summer breeze.

DM Engineering – MSRA-RM
Control up to 4 stations with your Sage-Endec, reli-

ably and economically!

The DM Engineering MSRA-RM (rack mount) and
MSRA (table top) Multi-station Relay Panel is totally
compatible with both the Sage-Endec 3644 Digital (in
analog audio mode) and the original SE1822. Features
included: fail safe, gold clad relay contacts to assure no
program audio loss during power failure conditions, indi-
vidual station EAS audio gain controls, L & R balanced
stereo or mono audio inputs and outputs for each station,
LED indicators showing EAS relay activation for both left
and right channels, and Eurostyle pluggable I/O connec-
tors for secure and positive connections.

Installation and Endec programming is easy and straight
forward, allowing control of up to a total of four stations.
Detailed instructions for Endec programming and set-up are
included. The MSRA-RM and MSRA are available at most
major broadcast distributors without long delivery wait times,
and priced significantly lower than competitive products.
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NAB 2012 Radio Show
September 19-21, 2012
Hilton Anitole, Dallas, Texas
www.radioshowweb.com

Broadcasters Clinic & National SBE Meeting
October 9-11, 2012
Madison Marriot West, Middleton, Wisconsin
www.wi-broadcasters.org

SBE 22 Broadcast and Technology Expo
October 11, 2012
Tuning Stone Resort and Casino, Verona, New York
www.sbe22expo.org

College Broadcasters Inc, (CBI) Convention
October 25-27, 2012
Sheraton Altanta Hotel, Atlanta, Georgia
www.askcbi.org/?page_id=1500

2013 CES Conference
January 8-11, 2013
Las Vegas COnvention Center, Nevada
www.cesweb.org

NRB Convention
March 2-5, 2013
Nashville, Tennessee
www.nrbconvention.org
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