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WE WROTE THE BOOK ON
COOL AUDIO SOLUTIONS...

Digiwidgets

\di-jo\wi-jatz\

noun

1. handy blue boxes containing electronic components.,
designed and produced by Henry Engineering, that provide
interface, distribution, switching, or conversion solutions between
various digital and analog audio formats and equipment.

2. really cool digital widgets that work great!

USB MATCHBOX Il ™

USB MULTI-MODE PROFESSIONAL CODEC

O T

HEADPHONES INPUT
www. henryeng.com

USB Matchbox I
The USB Matchbox Il is the industry standard for professional USB audio!

It eliminates the headaches of PC sound cards, providing exceptional audio
quality with the ease of USB interface. Compatible with any PC, MAC, or .Llnux
0/S. Analog I/Q is at true studio levels, An AES digital output is also provided,

plus a Headphone output for critical monitoring.

DIGIMATCH 2X6"

AES/EBU<SPDIF INTERFACE + 2X6 DIGITAL DA

INPUT SIGNAL QUTPUT SOURCE

AES/EBU SPDIF
8 A )
A=AES/EBU S=SPDIF

AESEBU  SPDIF

www henryesng.com

DigiMatch 2X6
This is the “swiss army knife” of digital audio. It converts between
AES and S/PDIF, and is also a DA, distributing three outputs of each
format. Use DigiMatch 2X6 to convert in either or both directions, and
as a digital DA for both AES and S/PDIF digital audio. Bit-accurate,
zero latency.

AES DIGITAL DA 2X4

ZERO-DELAY AES DISTRIBUTION SYSTEM

NEW? AES Digital DA 2X4
This is the best way to distribute AES audio. Don't risk your reliability with
passive splitters or “Y cords”! The AES Digital DA 2X4 gives you four isolated
AES outputs from an AES or S/PDIF source. Zero-Delay means no latency and
bit-accurate throughput.

3-INPUT DIGITAL
| AUDIO SWITCHER

AES DIGISWITCH 3x1

NEW! AES DigiSwitch 3X1
It's perfect for switching AES audio, Ideal as a studio switcher or source
selector, AES DigiSwitch 3X1 can be operated using the front-panel
pushbuttons or remotely controlled via GPI. Bit-accurate, zero latency.
Programmable power-up source select.

— ————— et —< — et — —— < —" ——" et

D2A DIGITAL CONVERTER

24-8IT/192 KHZ REFERENCE INTERFACE + MONITOR

L R

HEADPHONES

NEW? D2A Digital Converter
This is a high performance D-to-A that supports sample rates up to 192 kHz
with 24-bit resolution. Its fourth-order multibit delta-sigma modulator with
ultra-finear L/C output filtering yields transparent ‘audiophile’ performance
with exceptional headroom and dynamic range. A superb headphone
amplifier is included for critical monitoring.

We're still writing it, in fact! Henry Engineering has the best solutions for digital audio! Interface,
distribute, switch, or convert digital audio with Henry’s proven performance and reliability.
Check out our new Digital DA 2X4, AES Digiswitch 3X1, and D2A Digital Converter!

Bl HENRY ENGINEERING

I

Phone: 562.493.3589 «email: Info@henryeng.com « Visit www.henryeng.com for all of Henry's solutions!




Finding YOUR Sweet Spot with FM-55
is Easier Than Unwrapping a Candy Bar

LY

We've engineered FM-55 to make it easy for you to craft
your on-air sound to be clean, loud, and sweet - no matter
what your format. FM-55 comes with presets created by
our broadcast audio perfectionists to cover virtually every
type of programming. Just dial it up and instantly your
sound gets a sonic facelift - one your listeners will love.

Like giving candy to a, well, you get the picture...

Intelligent
iAGC

Produces a consistent,
spectrally-balanced
sound regardless of

density variations
in incoming source
material. Essential for

different media formats.

Smart Stereo
Enhancement

Specialized automatic
level and spectral
management algorithms
provide a wide but
extremely stable ‘on-air'
stereo image.

Wanna tweak? We give you a toolbox that lets you get

at every parameter in FM-55 to take control and sculpt the
finest sound you can - YOUR signature sound. Best part

is, FM-55 is exceptionally cost effective/cost competitive
- the fastest growing choice in under-$3K FM processors!
Give your listeners pure ear candy - contact us today and
get FM-55 for your airchain now.

Nutrition Facts

Bass Management
System 3.0

Circumvents bass-
related distortion.
Increased depth, feel,
and clarity of bass
impact without affecting
mid and high
frequency content.

Multipath
Control

Mitigates market
and terrain-specific
multipath behavior,

reducing the problem
of multipath-triggered
receiver-induced
stereo blend.

Wheatstone®
baseband192

A single AES/EBU cable
between the processor
and a current solid-state
FM transmitter carries
the digital baseband
signal for exceptionally
clean sound.

MAKING THE ABSOLUTE BEST IN RADIO FOR OVER 35 YEARS

§ Wheat tone

BROADCAST AUDIO PERFECTIONISTS

7000 | wheatstone.com | sales@wheatstone

com

WheatNet-IP
Compatible

Control the FM-55 and
stream its audio to and
from anywhere in the
WheatNet-IP
audio network.
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Cover Story — by Warren Shulz (page 6)

High Powered History: Finding the best places for
antennas has been important since the beginning of broad-
casting. Perhaps as important is getting all the players to
work together harmoniously. How do they do it? In Chi-
cago that is the story of the Sears Tower (now Willis).

Rules & Regs — by Ron Rackley (page 10)

The FCC’s AM Revitalization R&O, Further NPRM
and NOI: As everyone continues to pick apart what the
FCC did and what they seem to intend in the AM
Revitalization Report and Order, we seem to have a fair
amount of agreement on what are the high points and
what is missing. The well-respected Consultant Ron
Rackley offers his thoughts as we look ahead.

Emergency Prep — by Rolin Lintag (page 26)

Site Preps You Can Do: Are there things you can do
now to save yourself from those frequent drives to the
remote sites during inclement weather? You may not be
able to stop the snow from falling but you can possibly
prevent avoidable trips to the remote sites. Even when
you have to, you can be ready for it.

Broadcasters’ Desktop Resource — (page 43)

Coming in early 2016, watch for a new, growing
collaboration between Radio Guide and The
Broadcaster's Desktop Resource (the BDR:
www.theBDR.net) which will make both publications
stronger and more valuable to you.

Bay Country
Broadcast €quipment

Buy « Sell « Trade

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.

Turn Your Excess Gear Into Cash

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

‘Bay Country |
:EE()‘{\ D (5\\ T} .I; U Ul P‘.‘“ ENT

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

E-mail: sales@baycountry.com

877-722-1031 (Toll Free) 443-596-0212 (Fax)
7117 Olivia Rd, Baltimore, MD 21220

ECONCO

Rebuilt Power Tubes

Approximately One Half the Cost of New

3,000 Hour Unconditional Guarantee
Call for Your Quotation

Phone: 530-662-7553 « Fax: 530-666-7760

1318 Commerce Ave, Woodland, CA 95776

Toll Free: 800-532-6626
www.econco.com
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High Powered History
Building the Sears (Willis) Tower Site
by Warren Shulz

Finding the best places for antennas has been impor-
tant since the beginning of broadcasting. Perhaps as
important is getting all the players to work together
harmoniously. How do they do it? In Chicago that is the
story of the Sears Tower (now Willis).

Asthey say, from the top of the building you can see for
miles — over parts of Illinois, Wisconsin, Indiana, even
over Lake Michigan to the state of Michigan itself.

Sound like a great place for an FM or TV antenna?
Well, then, how about a dozen or two?

Big by Design

Until the new One World Trade Center topped out last
year, the tallest building in the USA was in Chicago. The
new Number Two is the Willis Tower —known for most of
its life as the Sears Tower.

Back in 1969, Sears, Roebuck & Company was the
largest retailer in the world, with approximately 350,000
employees. Sears executives decided to consolidate the
thousands of those employees who were in offices distrib-
uted throughout the Chicago area into one building on the
western edge of Chicago’s Loop.

Withimmediate space demands of three million square
feet (the total building is some 4,477,800 square feet), and
predictions for future growth necessitating more space,
Sears commissioned architects Skidmore, Owings and
Merrill (SOM) to produce a structure to be one of the
largest office buildings in the world.

The Sears Tower was financed by Sears Roebuck &
Co. at approximately US $150 million.

Building It High

Sears and the City of Chicago approved the design, and
the first steel was put in place in April 1971.

The building structure was completed in May 1973.
The Sears Tower observation deck, called the Skydeck,
opened on June 22, 1974.

It is interesting to note that the original build-out
height was right up to the FAA limit obtained, and Sears
had no intention of adding any television broadcast
antennas. However, pressure from retailers whose sales
of TV receivers were suffering due to ghosting issues
caused by the Sears Tower ended up being the motivation
to provide a location for future television broadcast
antenna development.

Toaccomplish that, two cylinder bases, 90-feet tall and
12-feet in diameter, were added to the initial design to
permit such future development by the local television
broadcasters.

An interesting fact: Sears took fire safety to anew level
by constructing a fully-sprinklered building. Even though
regulations of the time did not require a fire sprinkler
system, the Sears Tower building was equipped with one
from the initial build-out; there are about 40,000 sprinkler
heads in the building.

TV’s Modest Beginning

During the firsttwo years, just WLS-TV-7and WTTW-
TV-11 were in operation from the Sears Tower site.

The stations used a side-mounted tower section added
next to the west base cylinder so they could cover land
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mass (as opposed to the relatively unpopulated Lake Michi-
gan) with direc- ' T

tional VHF high
band TV anten-
nas. The stations
operated from |
these “temporary”
antennas from |
1972, which re-
mained useful un-
til the DTV con-
version.

TV tower section on the roof in 1972.

The Original Four FM Tenants

While the TV folks could not decide what to do for
more than 11 years, it was the persistence of RKO
General Radio, licensee of WFYR-103.5, that opened
the door to a temporary FM antenna mast development in
just two years.

Among the four original FM broadcasters which moved
onto to the Sears Tower, RKO’s WFYR and Robert Victor’s
WXFM had the worst antenna sites. Hence, George
Capalbo, Vice-Presi-dent of RKO Radio, took the lead in
pushing Eric Pavel, the Sears Tower roof czar, to seal a deal.

Unfortunately, there still was no one who wanted to
bankroll the vertical real estate development above the
cylinders.

Finally, after two years of meetings Sears gave in,
during January 1974, and allowed for FM radio antennas
because none of the television operators had joined to
develop towers above the two base cylinders. The four
FM leases were FoT0 " -
short term and [
the mounting
was understood |2
to be a tempo- |
rary location.

Neverthe- F
less, this finally
opened the door
for the original
four FM broad-
casters. They
were: WLAK 93.9 (Sudbrink), WCLR 101.9 (Bonne-
ville), WFYR 103.5 (RKO General), and WXFM 105.9
(Robert Victor). Staffing was John Bortkowski, Gary
Schroeder, Warren Shulz, and Don Coleman (part-time
contractor).

g 3

mounted at the top of the 40-foot pole.

Mounting It Up

It was just two months later, in April of 1974, those four
FM original stations started broadcasting from Sears Tower.

The nominal 12-inch mast was made up of four 10-foot
flange sections stacked and mounted on two I-beams
welded to the inside walls of the West cylinder.

We then stacked the four antennas — from top to bottom
—93.9,105.9, 101.9, and 103.5, using a temporary single
Harris (ERI) circular-polarized ring per station, to reduce
cross-coupling and require as few notch filters as possible.

Sherwin Asrow designed the pole and attachment
beams. The contractor was the late Don Hudella (dba
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Lightning Deterrent). However, the Local One of the
Iron Workers’ Union controlled the job, so progress was
intermittent.

It definitely was a slow go with erratic progress.
Hudella had labor difficulties in working with the crew
and actually spent all his time in the Sears lobby because
the Iron Workers did not want him on the job site. They
wanted to be seen as doing all the high work.

Furthermore, although this work was done at a time
before RFI exposure
regulation issues, I
do recall that the
price of the job
changed along the
way and more funds  §
were needed. I also |
recall the discussion
of a cash payment
to move things
along, but so far as
I know, that never
occurred. Finally, after weeks of delay, the 40-foot pole
was completed and antennas mounted.

The city of Chicago required all antennas at the Sears
Tower site be in a radome enclosure to control the build-
up of ice. As I recall, this was a condition of permit for
antennas to be installed atop the Sears Tower.

All of the stations were running full Class B ND
antennas except 105.9 which used orientation and re-
duced power to fit a tight spacing against WLNR 106.3
in Lansing IL. As best that I can remember, WLNR held
WXFM to a 30 kW ERP limit to the south.

Looking up from the 110th floor roof
level at the temporary FM mast atop
the west base. This shows some ice
buildup on the antenna radome.

Coping With Nature

As one can well imagine, lightning was a problem for
the FM antennas at the top of a structure 1,530 feet above
ground.

As noted above, the mast was in four segments and
was shop painted with many coats, the top coat being an
acrylic paint. At first, the bolted flanges did not make
positive electrical contact and lightning was making its
way down the 3-inch feed lines.

Damage Control

Later we tack-welded each flange and added a pur-
poseful ground conductor from the rod to the building
steel. These actions help to reduce any lightning damage.

Nevertheless, over time, we had to deal with various
puncture holes in the feed line (along tower section run),
radome destruction, and more.

In fact, severe lightning resulted in a fire, causing
some severe transmission line fire damage sometime in
1979. The Chicago Fire Department even had to be called
out to manage the event.

There is a lot more to tell about the Sears Tower and
the progression of broadcast facilities over the years. So,
stay tuned, a second part of this history will be posted to
theBDR.net soon to continue the story.

Warren Shulz is enjoying the retired life now, after
being Chief Engineer at WLS AM-FM for 22 years after
15 years at WFYR-RKO. Now, he is out RVing and riding
his eBike. When he is in, you can contact him at:
wshulz@cs.com

This article originally appeared on The Broadcast-
ers’ Desktop Resource — www.theBDR.net

Parts 2 through 4 of this article are now available on
the BDR, check it outat: www.theBDR.net/articles/prof/
history/index.html
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“Focusing” On the Faces Made for Radio
Has the time for studio webcam come and gone?

by George Zahn

OK, so you’re looking forward to 2016 and you’re
creating a list of resolutions for the New Year. Perhaps
you’re happy with your on-air sound and studio perfor-
mance. Realizing budgets are tight, you still want to do
something to engage listeners and have some fun. Perhaps
you’re the manager or engineer of one of the many stations
that have never added a webcam to your studio. A webcam
can be a fun, and fairly inexpensive addition to the studio.
But is it right for your station?

As a manager, I can immediately think of all the
reasons not to add a webcam. Some of you may have seen
YouTube videos of DJs mooning listeners or various
other unsavory acts on webcam just to “have fun” with
those eavesdropping via the Internet eye. Even though
my staffis “tame,” and our format is not “renegade” fare,
I could still imagine listeners’ reaction on the day that
one of my hosts valiantly came in while under the
weather only to find the need to retch into the studio
garbage can during breaks. Is that really what we want
listeners to see when they hear?

Even though the webcam may be fraught with down-
sides, many stations consider them a staple, and use them
(sometimes only on select shows) on a regular basis.
Website gurus will tell us that having some form of video
on our website is a key to engagement with our web
visitors. Look at the number of radio shows simulcast with
video on cable TV channels and streaming podcasts, and
we can see some of the benefits.

Outlook May Be Hazy

It’s a neat concept: the webcam allows the listener to
see who they’re listening to, although one station listener
sadly reports on a webcam opinion blog that one host at
their favorite station always turns the webcam toward the
station’s logo on the wall when on the air. Some listeners
have had other disparaging remarks, and some love them,
so there’s no consensus. Also, a webcam active during an
automation shift is a real negative image, showing a static
studio with nothing happening.

Whether it’s the fear of inappropriate behavior or the
rogue or shy host who chooses to disconnect or re-aim the
camera, it’s important that stations who implement a
webcam have some basic policies for staff. However,
some flexibility likely should be part of that code, espe-
cially in the case that someone is ill or may have a
legitimate reason not to be seen.

Despite the negatives listed so far, some brave station
personnel might want to venture onto the webcam ledge
and experiment. What do you need and how do you do it?
I turned to Dave Schram, a station operations manager
and Apple certified computer technician who is also a co-
host of a computer talk program in the Midwest. Those of
us with more limited experience in streaming and web
presence may be surprised to learn that you just don’t
hook up the $19.99 webcam, that might be found on
special on-line or at the local big box store.

“To do this right, you need a web camera that is also a
web server,” says Schram, “wired cameras are faster and
more reliable than Wi-Fi cameras. The web server camera
has its own IP (Internet Protocol) address.”
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Schram indicates that
a web server camera can
be had for about $200. Set-
ting up the camera s fairly
easy and the station sim-
ply adds the camera’s IP
address to the station
website. Schram cites a
couple of drawbacks: one
non-technical and one that
could affect your finan-
cial bottom line.

“It definitely takes
away the ‘theater of the
mind’ mystery behind lis-
tening to radio,” he adds,
“but the bigger concern is
how much bandwidth you’re budgeting for your website.
Stations can limit the number of video connections they
allow at any one time.” A video stream, even just video
with no audio, can add plenty of data pass-through to
whatever web data you’re pushing through the pipe.
Limited “viewer” access can be a turn off to those
listeners turned away from the webcam due to hitting a
streaming threshold.

Web Server Camera

Sync or Swim?

Among some other concerns, including lack of control
over what hosts or guests do on camera, is the potential
synchronization issue between streaming audio and video.
It may be best to sync the camera audio with a separate
video feed that’s part of the camera stream to avoid
confusion of those listeners who wish to “eye-vesdrop” on
their favorite personalities.

While I am not an attorney or wish to dispense legal
advice, I think it’s prudent for any station wanting to add
a web cam to a studio to do some professional legal
diligence and perhaps have an agreement that governs
talent and guests and their permission to stream their
images on-line. Audio for radio is a given for those on air,
but broadcasting images is not. The agreement could also
delineate what limitations there may be on staff behavior
and consequences of such behavior.

OK, so all this sounds like a headache for what could
be a fun addition to make your station more accessible to
listeners. There may be stations who claim that any public-
ity is good publicity and throw caution to the wind — or
“air” in this case. For those looking to carefully add these
visuals, it seems that some prudent planning and some
foundation work at the beginning could prevent potential
issues in the future.

Ifawebcam seems daunting after all these pros and cons,
there are some other ways to create video content. If you want
a more limited webcam experience, perhaps just on a show
or two as warranted (as we have at my station), you can use
a smartphone app called Periscope (Www.periscope.tv)
which uses the phone’s camera and microphone to stream
short term video of a show. The angle of the camera can be
very limited and the audio not ideal, but it has been a fun
experiment on our computer show.
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A nice feature on Periscope is that the video can be re-
played for 24 hours before becoming unavailable. This
way a listener still has time after a missed show to experi-
ence it. The listener (viewer) must be a subscriber (free) to
Periscope to view it. Periscope says that, despite the 24-
hour viewing limit, the videos are kept on their servers and
can even be edited. It is always important to understand
data charges and reception of the smartphone within the
studio. It’s advisable to do a test run before publicizing a
high profile event on any social media.

Hi-Def Jam

While Periscope or other smartphone apps won’t drive
people directly to your website, there are other ways to
infuse video into your web presence. “Many organizations
create edited content for YouTube — possibly a studio
video tour, meet our staff, or even a seminar on speakers,
microphones, or other equipment — then add a link of the
YouTube video back to their webpage,” explains Dave
Schram. “Having the video on YouTube allows you to
capitalize on using video to help promote your station
without cluttering up the website itself.”

In fact, it might be nice to have a page on your station’s
website for links to your own YouTube videos. A web
marketing expert explained to me that for any business,
showing expertise in your area can be a nice addition for
your site. Most of our stations have staff that are well
versed in audio editing, and a small investment in simple
video editing software (possible programs such as Sony
Vegas) can help transform basic smartphone or standard
video camera footage into a usable demonstration for your
station studio or a special feature. These software options
are fairly low cost (under $200) and intuitive, if the user
has ever used standard audio editing software, and might
be a better spending option for some stations than a server
web cam. You may also be able to produce higher defini-
tion content than a streaming web cam server, which may
need to be scaled back to throttle data through-put.

Sony “Vegas” Video Editing Program

Despite its millions of listings, YouTube can be a nice
free repository for your video options if you don’t want to
keep it on the website as on-demand content. A YouTube
link on your webpage takes very little room and you might
eventually create a library of links that can keep your
listeners coming back to your website.

If your station is using a webcam or smartphone web
streaming app, let me know what works for you and how
you use it (possible for specific shows). Do you have
agreements for web streaming of hosts or guests? Have
resources such as YouTube helped you reach new listen-
ers? Let me know and we might share part of your story in
a future article.

George Zahn is a Peabody Award winning radio pro-
ducer and Station Manager for WMKV-FM at Maple Knoll
Communities in Springdale, Ohio. He is a regular contribu-
tor to Radio Guide and welcomes your feedback. Share your
stories with others by sending ideas and comments to:
gzahn@mkcommunities.org
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The FCC’s AM Revitalization R&O,
Further NPRM and NOI

by Ron Rackley

As everyone continues to pick apart what the FCC did
and what they seem to intend in the AM Revitalization
Report and Order, we seem to have a fair amount of
agreement on what are the high points and what is
missing. The well-respected Consultant Ron Rackley of-
fers his thoughts as we look ahead.

It was good to see the high level of participation in the
comment process of this rulemaking by broadcasters,
broadcast industry professionals, and other interested
parties.

Overall I believe the FCC has done an excellent job
considering the various opinions expressed by the
commenters, within the public service framework man-
dated for them by the Communications Act, to arrive at
decisions that will be good for AM radio going into the
future.

A Different Time

For those who, like myself, have our thinking rooted in
the way things used to be — when licensed stations, whose
owners had been selected to provide service in a very

\\ CAVELL
MERTZ

We are on a new paradigm, you might say, when it
comes to the use of FM spectrum by less than fully
licensed stations.

The Best Deal Possible

Clearly, AM stations are arriving late to this FM
spectrum party.

However, given the FCC’s priorities and objectives
for its use today, I think the provisions that have been
adopted for allowing AM stations to use FM spectrum by
obtaining and moving FM translators may be the best deal
AM broadcasters could hope to get.

The FCC plans Windows to allow AM owners the
ability to acquire an FM translator. The first Windows will
permittranslators up to 250 miles away to move, to operate
within the AM station’s 2 mV/25 mile contour.

A quick, easy tool to see what might be available for
your station is the new tool from Cavell-Mertz. Just go to
www.fccinfo.com and after searching for an AM station,
click on the link at the bottom of the page. All translators
within 250 miles will be listed.
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formal application process, were considered primary, and
translators were secondary services subject to being dis-
placed — it is difficult to accept the new FM translator
provisions.

If the decision had been made to have AM stations
provide service in the FM band back then, say in the 1970s
or 1980s, I believe the FCC could have just ordered those
secondary users (translators) off the air to make their use
by licensed broadcasters (AM stations) possible. That is
far from the case today.

Although FM translators still operate on a secondary
basis, the FCC has shown no inclination to consider them
expendable insofar as the interests of licensed AM broad-
casters are concerned.

A New Paradigm

About a dozen years ago, thousands of FM translator
applications were accepted by the FCC in a filing window.
A great number of them were granted.

The FCC Rules have changed to see FM translators in
an entirely different light than when they were very
limited in power and only available for fill-in use by
licensed FM stations. Furthermore, the relatively new
LPFM service is seen as an important way to promote
localism and diversity of ownership in broadcasting.
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Thave no studies to back this up, but I believe that more
AM stations might be able to have FM translators in highly
populated parts of the country this way than by applying
for new frequencies. (The time for that would have been
before the 2003 filing window when the applications for
most of the translators that are authorized today were
filed.)

We can wish that the FCC had had the foresight to
allow AM stations to apply for FM translators back then,
but we cannot unwind the clock.

Necessary Technical Changes

The technical provisions that were adopted and set out
in the Report and Order! will certainly help stations that
must change transmitter sites deal with site location is-
sues.

There was widespread support in the comments for the
changes.

Some few people do not understand how relaxing
antenna performance and city of license coverage require-
ments can be a step in the right direction while AM stations
need stronger signals to overcome noise and interference.

Consulting engineers such as myself, who do the
allocation studies and try to design antennas that meet
their requirements and have a chance of gaining local
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approval, see the necessity for these changes clearly.
Many AM stations need flexibility in order to continue
to operate at all from new sites as licensed facilities.

Power Not The Simple Answer

The idea of a unilateral power increase for all AM
stations to overcome noise and man-made interference
has been mentioned in the industry from time to time and
some people have found it attractive. But it is not
workable for several reasons.

We do now have workable options on the table. How
AM signals may be improved is addressed well by the
proposals in the Further Notice of Proposed Rulemaking.

The rule changes to revise the protected and interfer-
ing contour levels, if enacted, will result in AM stations
in general being able to increase power and/or make
antenna system changes to improve their daytime cover-
age in a controlled way so that other stations are pro-
tected from excessive station-to-station interference.

They will also make signal improvement possible
when stations relocate their transmitter sites, whether
voluntarily or out of necessity. Elimination of the “ratchet
clause” and returning the nighttime skywave protection
requirements between Class B stations to what they were
before 1991 will go a long way to make nighttime
coverage improvement for many stations possible, as
well.

Although it is a controversial idea, especially for
certain Class A station owners, the proposed changes in
their protection requirements that many commenters
favored will open a discussion in the rulemaking com-
ments about how their wide area coverage and local
stations’ local area coverage objectives should be bal-
anced.

It is time to have that discussion.

Directional And X-Band Stations

The proposed rule changes having to do with details
ofhow stations with directional antennas conduct Method
of Moments computer modeled proofs, and maintain
their facilities afterward, mostly have to do with “house-
keeping” matters brought to light by seven years of
experience with the methodology. They are not expected
to be controversial.

The end result will be significant reductions in cost
and operating schedule interruptions.

The FCC is also asking for comments about how to
take care of unfinished business dating from when the
first expanded band stations were authorized.

Decisions about what kind of service is appropriate
for additional stations in the expanded band and what
technical requirements they should meet for interfer-
ence protection are long overdue.

Looking Forward

We now have the most comprehensive look at the
FCC Rules as they impact AM radio in the last quarter
century underway. We may never have an opportunity
for “AM improvement” like this again.

The viability of AM radio as a broadcasting service
can be significantly improved in the process. The indus-
try should be interested in all the technical rule proposals
and not just how FM translators will be regulated.

Ronald D. Rackley, P.E. is a principal in the engineering firm
du Treil, Lundin & Rackley, Inc. in Sarasota, FL. Contact informa-
tion is at: http://www.dlr.com/contact.html

! The AM R&O Found at: https://www.fcc.gov/document/
fcc-releases-am-revitalization-first-report-and-order-fnprm-noi

This article originally appeared on the Broadcast-
ers’ Desktop Resource — www.theBDR.net
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Mobile and Equipped

by Jim Tuvaville

Having just returned from a 31 day road trip (a lot of
which was not actually work) I have noticed that a great
deal of comfort which I enjoyed in that length of a trek
revolved around my truck and what I carried. I may often
get a few odd looks from other non-engineering friends,
but it has really been reinforced on me lately how impor-
tant it can be to be well prepared in your mobile work
vehicle. I’d like to share some of my own techniques, in the
hope that it can be informative and possibly enlightening
to someone along the way.

When I was on staff with a Group owner, it was early
in the more modern times and before they furnished
vehicles to the Engineering Department. As such, I had to
be equipped in and of myselfto travel as needed for the job;
something that has now changed with them and many other
owners. | also kept several clients on the side during those
years, which only added to my need for a quality mobile
workshop. Now that I’m only handling a few clients, I find
my attention again focusing on how to be most effective in
what I carry with me on a day to day basis.

I have had a myriad of vehicles in the years, and each
had their own advantages. My first true dedicated work
vehicle, back in the early 90’s, was just a converted full
size van. I took out the back seats and built a work bench
and storage in it. I have had a couple of pickup trucks, and
certainly am biased toward the “crew cab” style, where one
can organize things behind the driver’s seat in safety and
security. After having locked tool boxes stolen from the
back of aregular pickup truck, I made the conscious choice
to downsize to the smaller SUV type I use today. I chose the
one I have now because the back seats laid down flat to
maximize the cargo room (and it is usually pretty full) and
still permit me to have another seat if needed.

I found out quickly that having 4WD is a necessity —
even in locations where terrain is not always consistent
with the need; never forget how nice it is in rain and mud
to have those extra gears available. There is certainly not
a one-size-fits-all when it comes to work vehicle utiliza-
tion — we are all different and have varying tastes and
needs. When choosing or designing a work vehicle, |
encourage you to be really open minded and think a bit
outside the box as to how you may end up needing to use
it. It’s much better to do a little over-thinking from the
beginning than run in to a “gotcha” later down the road.

Equipping

For the past 8 or 10 years, I have made sure my work
vehicle is equipped with the one thing rarely planned for
—and always needed without warning — electrical power.
I cannot count the number of times I’ve found myself at
aremote site and needed a quick soldering job done, a 4”
hand grinder to cut stubborn tower hardware, or have
been tracking down an anomalous signal problem and
need to take the Service Monitor or Spectrum Analyzer
out in the field on short notice. The only real way to
handle these, and many other similar needs, is to have
portable power, and making it a permanent part of your
vehicle is the true solution.

Fortunately with the popularity of alternative energy
these days, good quality DC to AC power inverters have
dramatically reduced in price. [ have a 2 kW Pure Sine
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Wave unit mounted under the front seat of my truck which
was under $400, and models less than that are now avail-
able. It is connected with #2 AWG wire directly to the
engine compartment battery for minimal voltage drop and
safety. While I have used a solenoid to activate an inverter
in the past, my current one has a power disconnect handle
switch (from a Marine supplier, under $10) so I only have
to pop the hood and power it up when needed.

It can provide me enough power for that hand grinder,
circular saw, small air compressor, portable electronic
gear —including my Crown FM500T transmitter. I’ve used
that transmitter on more than one occasion to get a trans-
lator signal back on quickly from my truck. Don’t forget to
carry a few properly sized and rated electrical cords — I
have short and long extension cords, as well as a few
multiple outlet cords to make working from the vehicle
less restrictive. There’s nothing like the feeling of having
that power with you — and being able to park close enough
to use it.

T also utilize the heavy duty ABS plastic totes made by
a number of manufacturers: Rubbermaid, Sterilite and
Durabilt are just a few of them, and they come in a variety
of sizes so one will certainly nest conveniently in your
vehicle and maximize your space utilization. I have three
different sizes, each with different purposes which are
marked for ease of access. In a small one I have a myriad
of wiring needs — electrical, audio, coaxial, computer,
CATS5 —and associated pre-made jumper cables and adap-
tor cables. When I find extra cables lying around, they go
in this tote for a future need. In another I carry one with my
bigger tools —propane torch and accessories, hand grinder,
hack saws, larger hammers, an assortment of hand saws
and tools and a selection of several sizes of tarpaulins.

There is also half a dozen of the generic zip tool bags
in two different sizes. My local discount tool supplier
usually had them on sale for under $10 and it certainly
allows for convenient organization of smaller items. While
they are all black, I have color coded the handles with tape
to allow me to easily grab the one needed. I keep my 18
Voltcordless gear in one (with extra battery packs and plug
in charging system), small test gear (Bird Dog Satellite
meter, Rig Expert antenna analyzer, etc) in another, and
safety gear (ratchet straps, rope, gloves, climbing harness,
etc) in another. One small bag has various audio connec-
tors, CATS connectors, and some of the variety boxes of
resistors and basic components; and a small bag contains
socket sets in SAE and Metric — in 1/4, 3/8 and 1/2 inch
drives with extensions.
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Equipment

Of course, each of us has our favorite set of tools with
which we work; I have mine separated into different levels
of use and carry each of them at all times.

1. My “Tool Bag” which is all of the hand tools,
screwdrivers, pliers, basic wrenches (allen, torx, etc) as
well as the small version of common SAE and Metric
open end wrenches. I also have CATS5 crimp, 110 and 66
punchtools, soldering pencil, basic DMM and test meters
and Fox & Hound gear. Itis in a totally zip close type case
and I keep it under 50 pounds, so I can check it and keep
TSA happy on a flying trip. In the outer flap zipper
pouch, I keep the shoulder strap that came with it, in case
I find it more convenient to snap on and carry it that way
instead of the handle. Whatever the job, this is the bag [
grab when I walk in the door.

2. My “Tool Box” which is actually a zip close type
large case on wheels that can be rolled along with the Tool
Bag on its handle if needed. It holds the next bigger size of
needs — 140 W soldering gun, hammer, larger hand tools
and wrenches, larger bags of Zip ties, duct tape, glue, etc
— and rarely has to be taken in on a job.

3. The various totes and zip bags noted above with
specialized work equipment and needs.

Above and Beyond:

Depending on your specific work needs, some other
items [ have may be worth your consideration. These might
include a portable mast to hold an antenna —mine is 26 feet
and mounts on the
receiver hitch and
has support arms
from the roof rack.

Maybe youneed
a bumper mounted
winch; attachments
for towing or utiliz-
ingatrailer with your
vehicle; external DC
ports on the fender
for hooking up
booster cables; or
some other special-
izedneed. My travel
van has much of
these same abilities,
butalsoamini-fridge
for the ultimate crea-
ture comfort. What-
ever your situation,
think ahead and
equip your vehicle
for the most unfore-
seen circumstance ‘ e
and you can be the hero of the day. Just don’t get used to
that feeling — we are engineers, after all.

Jim “Turbo” Turvaville is semi- retired from 36 years in full-
time Radio Engineering and maintains a small clientele of stations

under his Turbo Technical Services (www.jimturbo.net) operation
providing FCC application preparation and field work.
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Bubba — A Lesson Learned

Sensitize Your Staff to Avoid Ratings Impact

by Peter Gutmann

For better or worse, justas it seemed that the good old
days of outrageous DJ stunts were long gone, Bubba the
Love Sponge comes around to prove us wrong. This
time, though, it had nothing to do with wild promotions,
far-fetched contests or disruptive hoaxes. Rather, it in-
volved something far more mundane — a blatant attempt
to distort ratings.

The purpose of this column isn’t to gloat that the
scheme ultimately was thwarted, justice prevailed, etc.,
but rather to review this situation and then to provide
some reminders of licensee responsibility to guard against
similar problems, which can be quite costly in terms of
losing the benefit of ratings, not to mention reputation.

The following outline of the matter is taken from the
allegations in an October 15 complaint filed by Nielsen
Audio, Inc. against Bubba Clem, whose show was being
broadcast over WBRN-FM, Tampa. Beasley had ac-
quired the station from CBS in late 2014 and changed its
call sign from WHFS-FM, presumably to cement its
identification with Bubba’s syndication company, Bubba
Radio Network, Inc.

On July 29, 2015, Bubba learned from an avid fan
that four Portable People Meters were being placed in
the household of a listener in the Tampa market whom
the fan knew. Bubba met with the panelist and promised
him $300 per month upon an improvement in his rat-
ings, and a bonus of up to $400 per month if targets were
achieved.

Phone texts followed, in which Bubba warned: “U
have to PROMISE NOT TO SAY A WORD ... This
could ruin me.” Bubba further instructed the panelist to
listen to WBRN-FM, as well as a few other stations to
avoid suspicion, but that: “you CAN NOT LISTEN TO
EVER 102.5,” which broadcast one of Bubba’s main
rivals. He further described how to circumvent the
PPM’s motion-sensing technology (which lapses into
inactive mode in order to minimize the detection of
audio signals when a participant is not present to hear
the broadcast signals).

Alas, Bubba’s numbers dropped in August. He then
urged the panelist to try harder: (“Please buddy. Please.
I’m paying u!!!”). He purchased and sent the panelist
radios (presumably to maximize exposure of the meters
to the coded WBRN-FM signal). He also learned that a
similar scheme had been thwarted: “I had a guy who had
just 1 of them. And they took it from him Friday. Cause
he wasn’t smart about it. ... So I need your 4 more than
ever buddy.”

Although just how is unclear, but Nielsen discovered
the fraud and the cooperating panelist disclosed Bubba’s
arrangement. On September 21 Nielsen confronted Bubba
with the evidence. On October 6, Bubba held a press
conference in which he admitted the scheme, offered no
excuses and accepted full responsibility. Indeed, given
the documentation of his blatantly illegal activities, he
seemingly was left with no alternative for a plausible
denial or innocent explanation. Truly, one has to wonder
how anyone — much less someone who’s been in the
communication business for 30 years, whose controver-
sial acts have run afoul of the law before, and who surely
was aware of the erosion of privacy — could be so naive
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nowadays to think even for a moment that texts or other
communications evidencing a crooked deal would never
come to light.

Nielsen asserted that by delisting WBRN-FM from
its September reports it had avoided impairment of its
ratings. Nonetheless it contended that the integrity of its
audience estimates and the viability of its business had
been called into question and that its reputation had been
irreparably damaged. Its lawsuit sought one million
dollars plus punitive damages and an injunction to enjoin
Bubba and his associates from committing any further
acts intended to distort ratings. Clearly the magnitude of
the relief being sought was intended to send a warning
signal to the entire industry, although hopefully, even
without such a warning, few instances as blatant as this
would be apt to arise in the future.

Tom Taylor’s excellent NOW newsletter raised and
answered an intriguing question — can a mere four cor-
rupt PPM meters really make a significant difference in
amarket the size of Tampa (# 11)? Tom cited an estimate
that there are about 1,250 in-tab meters on a typical day
for the four dozen stations there. Yet he also cited an
expert who contends that the average meter count at any
one time for a competitive station in that market would
be only in the high single digits. On that basis, even a
single suspect meter could significantly skew the station’s
ratings. The impact of four could be drastic.

Notably, Nielsen only sued Bubba personally and his
syndication company. The unnamed panelist (as well as
the fan who had facilitated all this) would seem equally
culpable, but presumably anyone willing to sell his soul
for $300 per month isn’t in a position to pay seven-figure
damages and would make an impractical defendant.

Yet what about the licensee of the station that carried
Bubba’s show and that stood to gain a nice boost in ad
revenues from the inflated ratings? The day before Bubba’s
public admissions, Beasley issued a press release in
which its president stated that it had been unaware of
Bubba’s actions, had quickly cooperated with Nielsen
once it learned of the allegations and strongly con-
demned Bubba’s actions. Beasley further distanced it-
self from the controversy by emphasizing that Bubba was
not its employee but merely an independent contractor
who provides programming.

So far, Bubba seems to have emerged relatively
unscathed from all this — other than the pending lawsuit,
of course — and for hardly the first time in a career
checkered with controversy. Beasley suspended his show
for a mere week, and only on a single station. Nielsen
subsequently stated that it had uncovered further suspect
activity and proceeded to delist WBRN-FM for a second
month. In the meantime Bubba’s show continues to air.

Beasley further noted that it was taking appropriate
steps to ensure that such conduct does not occur in the
future, including training for Bubba (I’d like to be the
proverbial fly on the wall during that session!) and
distributing guidelines to all of its employees. In fact,
Nielsen publishes a “PPM Rating Distortion & Rating
Bias Handbook” that provides some helpful, if mostly
obvious, direction. In light of the Bubba debacle, it
seems opportune to review Nielsen’s guidance.

Radio Guide ¢« November-December 2015

Nielsen emphasizes at the outset that its require-
ments pertain not only to the broadcast of promotional
activities but to all means of communication, including
social media. It further cautions that its guidance is not
intended as an exhaustive list of considerations and that
any activity that has the potential to bias survey partici-
pants or distort survey results must be avoided.

Among the activities that Nielsen cites as prohibited
are:

* Any attempt to solicit listeners to become panelists.

* Any announcement or activity that prompts survey
participants to identify themselves, surrender control of
a meter to another person or provide false demographic
or household information to Nielsen.

* A station learning the identity of a PPM panel
participant and that does not immediately notify Nielsen.

» Allowing anyone associated with a station or even
a member of their household to serve as a panelist.

* Any attempt to influence the listening behavior of
a panelist or having a meter’s exposure differ from a
panelist’s exposure to encoded media.

* Double encoding of a broadcast signal so as to
falsely trigger a meter.

Even beyond these direct attempts to skew ratings,
Nielsen considers to be improper seemingly neutral ac-
tivities such as merely announcing that PPM research is
in progress, emphasizing the importance of any radio
ratings research or encouraging panelists to unlock and
carry their meters. Of course, none of this is intended to
prevent authorized subscribers from citing the results of
prior surveys in their marketing.

Nielsen further notes that it has a range of options to
redress violations, including placing a special notice of
suspect station activities in applicable reports, flagging
audience estimates with a symbol and footnote, listing a
station only “below the line” rather than in alphabetical
sequence, and delistment (omitting a station’s ratings
altogether in one or more reports).

Nielsen’s lawsuit against Bubba and his syndication
company is unprecedented and perhaps intended to
signal more aggressive future enforcement. Indeed, the
lawsuit contained numerous counts, alleging fraud, wrong-
fully interfering with Nielsen’s contractual relation-
ships with both Beasley and the panelists, and viola-
tions of the Florida Deceptive and Unfair Trade Prac-
tices Act, which prohibits “[u]nfair methods of compe-
tition, unconscionable acts or practices, and unfair or
deceptive acts or practices in the conduct of any trade or
commerce.”

As of this writing (early November), Bubba has not
answered the complaint. Rather, he had requested an
extension of time to file his response, presumably to
avoid having to assert any substantive defenses (al-
though, since he publicly admitted the wrongdoing, it’s
hard to imagine just what or how persuasive those de-
fenses might be). He also raised the possibility of a
settlement, although it remains to be seen if and to what
extent Nielsen is willing to compromise on a matter that
strikes at the very heart of its integrity and business.

Regardless of the outcome of the lawsuit, the lesson
is clear — do all you can to sensitize your staff and even
independent programmers to dissuade them from activi-
ties that, even if innocently intended, could be construed
as having an impact upon audience ratings. And if you do
become aware of suspected activity, report it promptly,
cooperate fully, and hope for the best.

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 address is: pgutmann@wcsr.com
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Total Transmitter Rebuild

by Mike Hendrickson

One of the hazards of living in the northern part of the
country is the winter storms that can coat a thick layer of ice
on all outside objects, including towers. In this case the
tower was coated with several inches of ice from ground
level up to several hundred feet. As the temperature warmed
up, the ice came loose and fell from the tower. The ice that
fell weighed tens, if not hundreds, of pounds. When a heavy
object falls from a few hundred feet, the roof below will be
damaged. The roof at this site was punctured in several
locations, includ-
ing one hole about
a foot in diameter
directly over a
transmitter. This
provided a drain
on the roof and the
melting ice and
water drained into
the transmitter
bringing dirt, sand, rocks, and other debris from the roof.

The assessment, after the transmitter was inspected, was
that the transmitter was totally destroyed. A replacement
transmitter was ordered and, until the replacement arrived,
the station operated on the backup transmitter.

While we waited for the replacement transmitter we did
an assessment of the destroyed transmitter. Since the trans-
mitter was only twenty years old I felt we could attempt to
rebuild it.

Before I decide to rebuild a transmitter there are several
criteria that must be met:

* First of all, is the transmitter model still supported by
the manufacturer? In this case, the transmitter was a Harris
HT25 and GatesAir still supports this product.

» What appears to be the extent of the damage — is it
mechanical damage, electrical damage, or both? In this case
there was no electrical damage because the transmitter was
off when the roof was punctured.

» Take a look at the wiring harnesses. Is the wire
insulation brittle? If so, will the wiring harness need to be
replaced because of the potential for shorts? This transmit-
ter had only two wires that needed replacement. They were
located at the back top of the transmitter, close to the hot
exhaust of the PA.

* Consider the age of the transmitter and whether or not
itwould have been replaced in the next few years if there had
been no damage? In this case the transmitter would have
continued in service for at least another 10 years before
replacement would have been considered.

* How much time will you be willing to dedicate to the
rebuild? Your time has value and this must be considered
as part of the cost of rebuilding it. In the case of this
transmitter, I estimate that it took about 50 hours of labor
to complete the rebuild.

After the decision to rebuild the HT25 had been made,
it was moved to its future site. This gave us a secure location
with adequate lighting and power for testing. We also
obtained all of the GatesAir product bulletins for the trans-
mitter. This would also be the perfect time to install all of the
product updates that have been done to the product line.

Finally the rebuilding could begin. This was not my first
rebuild of a damaged transmitter, but it was one of the more
interesting rebuilds because of the amount of dirt and debris
in the PA cabinet. Before any component was removed from
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the transmitter a complete set of high quality pictures were
taken of transmitter. The back door, front access panels, and
PA cavity access panel were removed to permit pictures to
be taken of the inside of the transmitter.

As the trans-
mitter was dis-
mantled, each ma-
jorcomponent was
labeled. All of the
minor components
and mounting
hardware were
placed in storage baggies and labeled. Pictures were taken
every time before something was removed from the trans-
mitter. By the time transmitter dismantling was completed I
had taken several hundred pictures. I also took copious notes
of the dismantling process.

This transmitter was dismantled down the bare cabinet
walls. Everything, except for a few items on one of the
cabinet walls, was removed. At any time during the disman-
tling, if additional damage was uncovered, a decision could
be made as to the value of continuing the rebuild. Until the
transmitter was completely dismantled I did not order re-
placement parts.

After the transmitter was dismantled I made an assess-
ment of the replacement parts that would be needed and
desirable for the
reassembly. Obvi-
ously, any compo-
nent that had been
damaged needed
tobereplaced. But,
less obviously,
there are many
components that
should be replaced
justduetoage. For
example, the bear-
ings in the PA
blower motor
should be replaced. The blower motor had run continuously
for over 20 years, so now was the time to replace the them.
Several of the circuit breakers were replaced, and any
resistor that showed signs of overheating was also replaced.

The RF gaskets around the PA compartment could and
would be replaced. As a side note, be absolutely sure that you
reinstall all of the RF shielding gaskets and braid. Even the
slightest crack may permit emissions from the cabinet that may
cause interference to licensed users in other bands, such as the
700 to 800 MHz band. If there are emissions from the cabinet
that cause interference you will be required to fix the problem.

The next step in the process was a complete cleaning of
the transmitter. For this [ used soap, water, cleaners, vinegar,
and silver polish. I washed out the cabinet, the PA compart-
ment walls, and other major components using a power
washer and soap. The vinegar was used to clean the brass
and copper hardware. The silver polish was used to clean the
tube socket components. After the silver polish and vinegar
were used, | used water to rinse everything.

After everything was cleaned, the transmitter was reas-
sembled. I used all of the pictures that had been taken during
the dismantling of the transmitter, in reverse order, to guide
me on the reassembly of the transmitter.
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During the reassembly, I also took the opportunity for
a “product improvements.” The original design of this
transmitter had the exciter RF output driving a driver
stage, followed by an IPA that drove the PA tube. The
driver stage was necessary at the time of the design of the
transmitter, as many exciters that were in use did not have
more than about 15 Watts of output. The driver amplified
the 15 Watts to a level that would adequately drive the IPA.
More modern exciters have RF outputs that can directly
drive the IPA stage without the need for the driver. Be-
cause we would be using an exciter with 50 Watts of output
I decided to eliminate the driver stage. The driver was left
in place to plug the hole in the PA blower duct work but the
power cables were disconnected.

The other product improvement was to remove the Flex
Patch assembly. This was done because the RF cables
appeared to be brittle and we thought if they were bent, the
cables would probably short. The other consideration that I
had with the removal of the Flex Patch assembly was that it
was a failure point because of the multiple connections.

I ordered double shielded cables from a vendor and
connected the exciter directly to the IPA input. The IPA
output was connected to the IPA low pass filter and direc-
tional coupler with anew cable. The output of the directional
coupler was connected to the PA grid input with another
new cable.

After the transmitter had been reassembled, the “fun”
could begin. I connected the transmitter to an AC power,
fused disconnect switch. The output of the transmitter was
connected to a Wattmeter and dummy load. I left some
access panels open, but put shields in place to prevent any
accidental contact with high voltages. This initial turn on
was done exactly the way transmitter manual instructs a
purchaser of the transmitter to conduct an initial start up of
a new transmitter.

I fully expected that there would be some problems and
I was not disappointed. The screen power adjustment motor
was defective and the screen voltage circuit breaker was
intermittent. This was due to age and not water damage.

Another problem that was discovered was the mechani-
cal failure of a piston tuning capacitor in the IPA low pass
filter. The replacement for this capacitor was several hun-
dred dollars. Fortunately, we had another transmitter that
was in the process of being parted out. This transmitter used
the same assembly and we were able to salvage a capacitor.

There did not seem to be any other problems.

After a couple of hours of gradually making adjust-
ments, the transmitter was operating at full power. The final
step was to check for harmonic and spurious emissions. The
transmitter passed with flying colors, but the exciter failed.
This resulted in a replacement exciter being installed until
the failed exciter could be repaired.

This transmitter is now on the air operating full time.

There are a few items that I would like to point out.
GatesAir has a document that explains how to change
frequencies on the HT 25 transmitter. This is a great docu-
ment that is very useful for rebuilding a transmitter even if
there is no frequency change. Other transmitter manufactur-
ers also have documents and product bulletins that are very
useful if you are doing a transmitter rebuild.

Be sure you have adequate test equipment available for
the final testing and adjustment of the transmitter. At a
minimum you need dummy load, a calibrated wattmeter,
voltmeter, and a spectrum analyzer. You will need to verify
that the transmitter meets the FCC rules regarding harmon-
ics and emissions. Depending upon the specific require-
ments of the transmitter rebuild, you may need other test
equipment as well.

Hendrickson, CPBE, CBNT, is the Chief Engineer of
American Public Media Group. He has been involved in
Broadcast Engineering since 1969. Over this time period he
has been involved with all aspects of broadcast engineering
from the technical to the budgeting.
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Considerations for LPFM

by Steve Callahan

I had the pleasure of working for a very wise man
that owned radio stations in three states, and also had
several low power television licenses across the coun-
try. He once told me that LPTV didn’t really mean “low
power TV” but actually meant “low profit TV,” because
he couldn’t make enough money with them to justify
their existence. He ran some very profitable radio sta-
tions, but never had an acceptable return on investment
in the LPTV facilities.

Let me say right up front that I believe in low power
FM stations (LPFM) and there are many low power FM
stations across the country which do an excellent job of
providing a unique and localized programming source to
their listeners. However, there are many entities that have
applied for an LPFM construction permit that didn’t have
a clue of what they were getting into.

I’ve had the pleasure of building several LPFM sta-
tions for knowledgeable and dedicated licensees, and I’'m
happy to report that they all are still on the air. However,
I always get calls or emails from LPFM permittees who
are in desperate need of technical assistance and have a
construction permit that is going to run out soon.

I’ve noticed that there seems to be common problems
with those LPFM permitees who find themselves in
trouble. It starts with the decision to actually apply for an
LPFM license. Many prospective licensees go it alone
with the actual application. The LPFM application is not
as difficult as some of the other FCC applications, but it
is definitely a good idea to recruit the services of a
competent consultant. If you decide that your most burn-
ing passion is to own a radio station with a small, but
important (to you!) coverage area, by all means proceed.
However, proceed with your eyes wide open.

Ask another successful LPFM licensee for help with
the application. Chances are good he or she used a
competent consultant and advisor to guide them around
the potholes in the FCC application. For example, many
LPFM applications were rejected because the proper
waiver wasn’t asked for or the applicant didn’t realize
that they had to protect an existing adjacent station which
was operating a subcarrier with programming for the
blind and print handicapped.

I’ll emphasize “competent” consultant because all
consultants are not created equal. Some unscrupulous
individuals take your call (and your check!) and then use
their software to generate an application which might or
might not be granted. Again, ask around in the LPFM
community for the track record of that consultant. Good
consultants have a good reputation in the business — and
satisfied clients.

One pitfall that I see all the time is the tower site
specified in an LPFM application. Again, an unscrupu-
lous consultant merely turns to the Antenna Site Regis-
tration (ASR) website, looks for a tall structure in the area
that will work to squeeze in the frequency, and then
specifies it as the future home of the LPFM station. [ have
seen applications which specify an existing directional
AM station’s towers as a potential site, many existing
cellular towers, and even a tower — which were proposed
but never built. Even though it is technically possible to
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locate an LPFM antenna on a series-fed AM tower, it’s
more work and expense that an LPFM should undertake.
On a tall tower, stay away from the “cellular zone” which
is roughly from 120 to 160 feet above ground level.
That’s prime real estate for the tower owner to locate
cellular panel array antennas. It’s actually easier to get
permission for an antenna on the top of a cell tower.
However, beware that being on a cell tower will be
expensive because
the tower owner is
used to the high
monthly rents they
are getting from the
cellular companies.

Back in the pre-
vious century, if you
specified a tower in
an FCC application,
you needed to cer-
tify that you had
“reasonable assur-
ance” to locate on
that tower. It helped
if you even had a
contingent lease or, at a very minimum, lease terms that
were verbally discussed and agreed upon, between the
lessor and lessee.

Today, the first thing you should do when you get that
coveted construction permit, is to contact the tower
owner if you haven’t already. If you specified a tower
owned by one of the big national tower companies, get on
the phone as soon as possible. It can be tough to get
through to the right person who leases tower space in your
region. Get ready to be knocked over by the monthly
tower rent. Don’t even think of asking for free tower
space because you are a nonprofit group. If you run into
aroadblock or the rent is out of your budget, it’s better to
look for a new site and modify your construction permit
sooner rather than later.

If you specified an existing broadcast tower, make
sure it isn’t an AM tower. If it’s an FM tower, contact
the owner as soon as possible and ask politely if you can
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rent some space to locate your antenna. One FM station
owner [ talked with said an LPFM permitee marched
into his station one day, construction permit in hand,
and announced that he was ready to put his LPFM
antenna on the FM tower and was there to accept any
equipment the FM owner was going to donate to the
LPFM. The overzealous LPFM fellow was promptly
shown the door. If the tower you have specified has
other rental antennas on it, chances are good that you
can rent some space too. However, unless you know the
tower owner personally and he or she is extremely civic
minded, don’t ask for free tower space.

Crown LPFM Transmitter

Let’s say you have your LPFM construction permit,
and have a valid, and acceptably priced tower lease; it’s
time for a business plan. If you didn’t use the time you
spent waiting for the construction permit to do one, you
need to do a budgetary plan as soon as possible. Almost
every potential LPFM broadcaster I have talked with
didn’t prepare a business or budgetary plan. Just like
any other business, you’ll have fixed and variable costs.
The tower lease needs to get paid each and every month,
the studio rent needs to get paid, and the monthly
telephone and Internet bills need to get paid. Unless you
plan to spend 24 hours a day single-handedly running
the station, maintaining the equipment and fund-rais-
ing, you will need some help. Hopefully you will find
some volunteers as dedicated as you to help out, but
they are not that easy to find these days. Finding and
retaining good employees is a big job and comes at a
cost and a pile of regulatory paperwork.

Finally, you need to seek the services of a well-
recommended local radio engineer to make a list of
needed equipment to make your dream radio station a
reality. The local SBE (Society of Broadcast Engineers)
can assist you in finding that person. Your local engineer
can assist you in finding equipment that will fit your
budget but will also make the most of your potential
coverage area.

As you have seen, there is a lot of spending that has
to take place, both anticipated and unanticipated, before
you can share your CD collection with the world.

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

by Scott Schmeling

The Continental Electronics website (contelec.com)
has a good over-view of transmitter maintenance and
troubleshooting. After the opening section on safety, it
mentions:

Transmitter RF sections are ever more reliable; most
problems that will keep you off the air are control-circuit
problems. The time to learn the control circuit is before
you have a problem.

It just so happens I’ve had some “issues” that confirm
that statement.

Case #1 - A Collins 831G-1 would not turn plates on.
Blower and filaments came up but then ... nothing. Nor-
mally, after a 120 second delay (as I recall) the plates
would turn on. The delay is accomplished with a time delay
relay instead of external circuitry (capacitors and resistors)
delaying the energizing of the relay. I located the time
delay relay and took some voltage measurements. 24 Volts
DC was being applied to the input, but the coil never
energized. Since I had no replacement, I temporarily in-
stalled a standard relay in its place.

As I recall, the price of the replamcnet relay was much
higher than I wanted to pay. So I pried the sides of the case
and slid the relay out. Inside was a small circuit board with
two capacitors, a resistor or two and a transistor. I replaced
the capacitors with values as close as I could find and

tested it—it worked! It wasn’t quite a 120 second delay, but
it was close enough. [ had a photo ofthe relay’s insides, but
it was on my previous phone — which died rather abruptly
last August so I can’t show it to you (sad face!).

Case #2 - A CCA operating properly would, for no
apparent reason, shut down. At the site everything looked
fine but pushing the ON button would do nothing. We
discovered that if we flipped the wall breaker a few times,
the transmitter would eventually come back on.

We were thinking the wall breaker may have been bad,
but observing the Input Voltage meter showed proper
service voltage. We had even replaced the blower, think-
ing that was the solution — but the problem continued.

We measured the voltage feeding the blower motor,
and found the voltage across the two terminals was only
120 Volts, where it should have been 240 Volts. We had a
bad contact on the blower contactor (K13). The contactor
was energizing, but because of a bad contact the blower
was not blowing, no air was flowing, and the transmitter
was not transmitting!

Our theory is that flipping the wall breaker would
cause the contactor to energize, and every now and then,
we would get a good contact and the blower motor would
run. We needed to replace the contactor. This is where the
real fun started!

K13 is mounted at the very bottom of the rectifier
panel. The original contactor is made by Arrow-Hart. [
matched specs and bought a Square-D from a local
electrical supplier. Unfortunately, the mounting is slightly
different. So we pulled the rectifier panel — again! (You
may recall seeing this panel in an article earlier this year
when the wiring harness had to be replaced. I wish the
contactor had been acting up then!) We decided to mount
the new contactor beside filament contactor K1 just
above its original position. I’'m happy to say that after
replacing the blower contactor, the transmitter has been
running great.

K13 was moved to a new location.

Case #3 - In another CCA, the transmitter shut down
andwouldnotcomebackup. Whenlarrivedonsite,I found
the wall breaker had tripped. I reset the breaker and the
blower started right up. This transmitter is configured to
automatically comeup onlow powerafterapoweroutage,
so [ waited for the plate voltage to turn on. I waited ... and
waited ... you get the idea. The plates never turned on!

(Continued on Page 22)
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Staying in Control

— Continued from Page 20 —

I opened the schematic and started tracing. Those of
you with CCA transmitters know that, for low power, the
low power contactor (K3) applies ground to one side of the
high voltage transformer, while the high power contactor
(K2) applies each side of the 240 Volt line voltage to the
transformer primary. The 240 Volts AC applied to the coils
of each of those contactors goes through an auxiliary
contact on the other contactor. In other words, one side of
the line voltage feeding K3 goes through the aux contact on
K2, and vice versa. This is an interlock so both contactors
can not be energized at the same time — remember, K3
applies a ground to one side of the high voltage primary.

Well, it appeared the aux contact on K2 was open,
therefore not allowing K3 to energize. (Here’s my first
mistake.) [ unplugged the wires from the aux contact and
slipped them on a small coupling adaptor. Then I reset the
breaker. My blower started and filament voltage was
present. After the delay, K3 energized and ... BAMMM!
The breaker tripped instantly. (And I’'m sure my heart was
racing a bit.)

I took a closer look at K2 by removing the cover so |
could see the contacts inside. The two outside poles (this
is a 3-pole breaker but only two are used) showed signs of
overheating. At least one pole had sort of fused itself
together holding the contactor in the energized position.
That’s why the Aux contact was open preventing K3 from
energizing — and that’s why, when I bypassed the Aux
contact and K3 energized, the breaker tripped. Since K2

was fused into conducting, when K3 energized it placed a
ground on one side of my 240 line voltage. The breaker did
exactly what it was supposed to do.

K3 Disintegrated Contact
Several years ago, the hot contact of K3 had overheated
to the point of disintegrating, so we had moved that wire to
the center contact. When that happened I got a replacement

contactor and had it on site. So I replaced K3 and filed the
pitted contacts of K2 and we were back in business.

One month later, almost to the day, the wall breaker
tripped again! This time when I reset it, the transmitter
came up just fine and all the readings were exactly what
they should be. So you can imagine my surprise when the
breaker tripped again a half hour later. The breaker felt
very warm. Running at full power, I measured 72 Amps on
each leg of the 100 Amp breaker. You would think that
would have been fine. I let it run for a while, watching the
current, and feeling the breaker. Current didn’t change but
the breaker was getting progressively warmer so I ran it
back down to low power.

I checked with Van at V&I Electronics and he said the
breaker was too small. It should have been a 150 Amp. (I
didn’t install this transmitter.) The interesting thing is, the
transmitter has been in place since 1996. The breaker
failed two years ago and we replaced it with the same
value. Unfortunately, a 150 Amp breaker will not fit in this
panel but a 125 Amp will. It will be here Monday!

Not one of these problems was in the RF section —they
were all control-related. That’s why it’s important to be
familiar with the control circuitry of your transmitters.
Take a look at your manuals. Find the description of the
control circuits. Read through it. You might even what to
jot down notes and type up a condensed version. Then put
itin the front of the manual and/or in your log binder so it’s
easy to refer to. I did.

That’s it for now. Christmas is almost here. I wish all
ofyouavery Merry Christmas and a safe and fabulous New
Year! Until next time ... keep it between 90 and 105!

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

SWP-200

SCALABLE RF SOLUTIONS FOR PROJECTS OF ANY MAGNITUDE

DPS-100D Digital RF Power Sensor

——— WEIO MAIN TX

FORWARDPOWER  REFLECTED POWER

d | 277KW | | 272w |

INTERNAL TEMP  EXTERNAL TEMP PRESSURE

5 | BOF ] 1 76 F L 3 PSI |

SWITCH INPUTS

(®) PATCH PANEL ®  neuTa
(O) INPLIT 2 Q) INPUT §
(O) INPUT 3 ® wWPUTE-LOTD

CURRENT TIME & DATE
114321 05AUG 11

v Need RF switch control?

provides complete Hot Swntch protectuon by preventmg the movement of
RF Transfer Switch

a switch if RF is present. The SWP-200 also doubles as a rack mounted RF
power display for up to 2 DPS-100D Sensors.

For complete information on these or any of our RF and audio products please contact us

————  ——————— Broadcast Devices, Inc.
www.broadcast-devices.com 7| T14)737-5037 Fax. (914)736-6916
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What does VoxPro do?
Basically, this kind of stuff...

PLAY
SELECTION

A

ZOOM n u

UNDO MARK LEFT e MARK RIGHT

CANCEL STOI

Oxzro

You're doing your morning show when there’s a It turns out to be THIS guy Y You're ready to go.
caller on the line. and he wants to talk. Hit RECORD on your VoxPro.

VoxPro saves your work and starts a new clip How easy? Just mark to highlight what you want While airing the edited audio of the first guy,
with you on one track and the caller on another. to edit and push a couple buttons. Instantly, one the phone rings. It's THIS guy and HE wants to talk!
channel of audio is shifted and ready to air. Here we go again, you're ready with VoxPro...

If you talk over each other, fixing it is easy.

RECORD>EDIT>AIR...IN

LIVE RADIO BROADCAST PRODUCTION SYSTEM




Standing 3
Beneath /
the Big Tower

By Scott Johnson
From three miles north on

I-65, | see it, rising from the

trees like a steeple. And
for radio engineers and
country music fans alike,
it does mark a place of
great reverence. It is the
808-foot tower of radio
station WSM-AM, and this
day marks an important

Sh#!t Happens. So Here’s the Plan... date in that station’s storied

history. 90 years ago on

this date, WSM first signed
on.
No passing ‘go,’ no time out. It's going to hit you like so many Klingons in the

neutral zone, and your listeners are counting on radio — still the best wireless As | drive up and am

directed to parking in a

communication out there — to get them through it. So here’s the plan:
corner of the vast field,

Reestablish islands of reliability. along with a hundred or

Studio networks have a way of expanding, and those so-called islands of more other guests, both the scale of the place and the weight of the E 'IE
reliability could now be one large landmass the size of Australia. If one studio experience sink in. I'm here for WSM’s 90th anniversary celebration, an
goes down, they all will... open-house at one of the nation’s most famous transmitter sites.

For the entire story... 2 ' For the entire story...

Kim Komando’s New Studios @ Corner of IT and Radio Processing Tip From the Field

Kim Komando’s talk
show about gadgets
and computer

technology was

turned down by two

in 1994 because they
said computers and the
Internet were a passing

fad.

Of course we now know
that IP is here to stay.
And the irony? The

Kim Komando Show,
produced by WestStar,
is now viewed on her
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Clip restoration
processors can
make great
additions to the
production studio
but we don’t
recommend them
for the air chain,
where they can
play tricks on
otherwise great

sounding audio.

These algorithms

television network streamed over the Internet, and it’s being distributed to 450 radio stations from a seem to work on overly clipped audio but can be

new studio facility that is - you guessed it - IP based. unpredictable on audio that doesn’t need to be restored.

For the entire story... ; itstc For the entire story...

MAKING THE ABSOLUTE BEST IN RADIO FOR OVER 35 YEARS

§ VWheat rtone

BROADCAST AUDIO PERFECTIONISTS



Site Preps You Can Do

by Rolin Lintag

Are there things you can do now to save yourself from
those frequent drives to the remote sites during inclement

One sure thing that comes to your mind is that the generator
system should be ready. Perhaps it is not too late to get that

weather? You may
not be able to stop

1. Do you have contact
details of Utility Company?

2. Everything from the meter is

your

the snow from fall- Electric

MAINS AC

mechanic out to the
site and verify proper
operation of the bat-

SOURCE Meter

ing but you can pos-
sibly prevent avoid-
able trips to the re-
mote sites. Even

3. Do you have contact
details of Genset Service?

when you have to,
you can be ready for :
it. RUN 1}

Let’s take a look
at the few things you
winter, for example. 1..
For those of you who

can do to prepare for
are too busy to even
read this whole ar-
ticle, a checklist at

.| starter

Motor on site?

6. Do you have contact
details of Fuel Supplier?

Prime Mover: The Engine Dynamo: Generator

5. Do you have spares

l tery/charger, block
Tvss Sulding heater, starter motor,

coolant and air in-
take/exhaust. Think
of the generator as a
system and its “func-

ATS

Remote Monitoring : 2
ton .
o - The mechanic
. Do you know what's .
going on and have control? will look for the gen-
erator as an engine,
. but you need to make
Figure 1 sure that the air vents
FUNCTIONAL DIAGRAM of STATION of the genset room
ELECTRICAL POWER SYSTEM

will open when it is

the end can be printed out for immediate action.

Electrical Disturbances

Winter can cause disruption of electrical services to a
remote site. This is usually due to tree branches falling on
utility power lines, strong winds causing single-phasing
anomalies and just plain Murphy’s Law in action.

in operation. The
genset engine will choke if it runs with a restricted intake air.
Those room air vents, air filters and the exhaust muffler are part
of the genset cooling system that need to function properly for
the genset system to achieve its mission. Still on the function
side, are you sure that the ATS (Automatic Transfer Switch)
will switch to the genset source when the Mains fail? Will your
remote monitoring system tell you of that fact?

Since preparation of your genset may be the single best
proactive step you can do to harden the site from the
weather, take a look at Figure 1 to see my functional
diagram of how the electrical system looks like from the
maintenance point of view.

Question 1 deals with how to get the Utility Company to
respond to problems involving everything up to the electric
meter. Read the Service Contract so you know for sure if the
Utility Company is the one to act on the problem, orifitis you.
It is possible that the Utility company will trim the tree
branches hanging over your power lines at their expense. It is
good to take the proactive step of verifying this ahead of time.

That leads to Question 2 which clarifies if the tree
cutting service is your concern after the meter. If everything
after the meter is your responsibility, then have all tree
branches hanging over the power lines trimmed on your
dime. If the lines are buried, are the conduits plugged well
enough to prevent reptiles and rodents from making them as
their hiding place?

Question 3 deals with the possibility of needing genset
service during inclement weather. Do you have a maintenance
contract to get preferred action/response from the service
company? Chances are, you are not the only one asking for
help when Snowmageddon hits. Verify this with the service
company during their visit and get all contact details you can
count on when you need service.

Question 4 is about taking charge of the remote site when
you are physically not there. Is your station off the air because
the genset stopped working after an hour? How do you know
if the place gets flooded and you need to turn off all electrical
power to prevent irreversible damage to the facility?

Question 5 is about having the part needed when it gets
hard to get them during inclement weather. Having a spare
starter motor for example is cheap insurance versus dealing
with areplacement that needs to be flown in from another state

(when all flights are cancelled). (Continued on Page 28)

Easy, Intuitive Operation for all Users

Whether your operators are fresh out of school or
have decades of experience, they will appreciate the
suite of controls and ease of operation offered by the
Pilot console. Available with 6, 12 or 18 faders, the
Pilot offers access to any router source, has a CUE
button over every fader and offers dedicated controls
for bus assigns above each fader. 16-character source
names, efficient LED lighting and 12 programmable
softkeys add to its versatility. The console’s tabletop
design allows you to easily move it to another studio
or out of the way when needed. The Pilot is powered
by Logitek’s JetStream Dense-Node architecture. Call
today for a demo or more information.

5622 Edgemoor Dr.
Houston, TX 77081 USA
713.664.4470

Toll Free: 800.231.5870
Fax: 713.664.4479
www.logitekaudio.com
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Simian Gateway

Radio Automation
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Simian Gateway opens a portal into your Simian 2.2
Radio Automation, enabling real-time remote control and
advanced Remote Voice Track creation over the internet.

Live Remote Control

The Simian Gateway offers a TCP/IP portal into your
Simian 2.2 Pro automation system so that Simian
Remote for PC and Simian Remote for iPad can
connect to your automation system. The Simian
Gateway manages up to ten connections from
Simian Remote clients to a single Simian 2.2 Pro
On-Air or Production installation over your local
area network or across the internet. Each person in
a multi-talent program can have their own interface!

Full Featured Remote Voice Tracking
With Simian Gateway and Simian Remote clients,
you now have the ability to create and insert voice
tracks remotely! We aren't talking a simple

insertion of a recorded audio file. Simian Remote's
advanced voice track editor can download intro
and segue cuts that the Simian Gateway creates for
the songs surrounding your voice track so that you
can fully preview and set cross-over points for your
voice track!

Cost Effective

Simian Gateway comes at a very affordable add-on
price to Simian 2.2 Pro. Contact BSI Sales for pricing
information.

Simian Remote clients are completely free. All you
need is the Simian Gateway and you can install and
run a Simian Remote client on as many devices as
you wish. There are Simian Remote client versions
for both Windows PC and iPad.

Simian Gateway runs alongside

Simian 2.2 g0

to manage TCP/IP
communications
between Simian
Remote clients &

Simian 2.2

For More Information Call: 1-888-BSI-USA-1 ~ Email: sales@bsiusa.com ~ Web: www.bsiusa.com
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Question 6 is about getting the fuel you need when you
need it. With frequent brownouts and extended snow storms,
will your fuel vendor make deliveries on time? It is not a bad
idea to arrange with back-up vendors just in case.

Low-power relay/gap-filler sites can get better protection
from electrical disturbances by beefing up the UPS capacity.
Get UPS brands with expandable capacities. One relay site [
worked on had a transmitter/receiver load of only 140 Watts so
extending the UPS capacity from 24 hours to 4 days was a big
leap in reliability. Most electrical service disruptions can be
restored within 3 days after a snow storm, so having that 4-day
capacity ensures continuous on-air operation. Ifthe UPS canbe
remotely monitored via IP, much better so you know the status
of the unit and can plan/act accordingly.

Internet service to the site can also be interrupted due to
power disruptions. When that happens, a reboot of the PC or a
router is all you need to restore connectivity. There are web
controlled power strips that can enable you to do that remotely,
saving you from a road trip. It helps to use a surge suppressor
ahead ofthe power strip (or UPS) to give better transient voltage
protection to your equipment. There are units available that you
can just plug onto the socket and can individually protect
equipment.

Snowl/ice Protection

Making sure that the ice shield holds up to the weight of
snow is best done before winter comes. Antenna dishes need
protection from ice falling off the tower — add to that HVAC
outdoor units, fuel tanks and shelter roofings. Also be aware
that when the ice starts falling, your vehicle may get damaged
and you need to wear helmet if exposed. Best safety precaution
is just to stay within the building as much as possible.

Make sure that all water plumbing and faucets exposed to
freezing temperatures are protected. Water expands when it
turns to ice and you can expect to see how destructive that
process is if you don’t take the necessary precaution.

Check to see that outdoor connectors to Yagi antennas
(EAS and other Receive antennas) and LNBs for dishes are
weather-proofed. There are gel-filled connectors you can use
for outdoor applications and with the use of rubber tape to seal
the connection, you can be sure that moisture and water will be
kept out. If your antenna dishes are not heated, prevent them
from becoming catch basins for snow with proper orientation
when not in use. Be ready to have a ladder, snow brush (used on
your vehicle), non-slip boots and ice melt in case you have to go
out and clean the parabolic dishes of snow deposits.

Road Safety

Make sure you have the proper tire chains on your vehicle.
A pair of gloves will help you put on the tire chains as needed
so expect to use them when you have to go out during winter.
A small spade in the vehicle can help you get your vehicle out
of getting stuck. If that does not work, then you should be ready
to call a tow service — contact numbers should not only be on
your cellphone, but also on a print-out kept inside the vehicle.
Make enough provision for your safety and comfort in case you
get stuck on the road. I usually carry a bag with warm clothing,
hand warmers, blanket, weather radio/flashlight, energy bars
and bottled water in the vehicle justin case. It is a given that you
will have a first aid kit on your vehicle to start with.

One important item I carry in the vehicle is a butane torch.
There are times that an ice melt for padlocks is useless so the
torch is the way to go to open up a gate lock. A bolt cutter may
work too, but you need to carry around extra chains and
padlocks in your vehicle if that is your modus operandi.

Checklist

* Generator System:

1) Checked that batteries are strong? Good terminal connec-
tions? Remotely monitored?

2) Battery charger actually charging the batteries? Remotely
monitored?

3) Good starter motor? Spare on site?

4) ATS and remote indicators actually working?

5) Fuel system checked, with no leaks or exposed parts to ice
damage?

6) Block heater working?

7) Air vents actually opening during operation?

8) Air filter not clogged? Protected from insect clogging? (Yes,
wasps/moths/bugs can clog air filters!)

* Electrical Service:
1) Tree branches over power lines are trimmed?

2) Plugged all conduit openings that may invite rodents and
reptiles?

* UPS (Uninterruptible Power System):
1) Will the batteries last through the winter?
2) Do you have spares in case you need them?

* Vehicle:

1) Personal bag — warm clothing, gloves, hand warmers, power
bars/water, flashlight, weather radio?

2) Tire chains and hand gloves?
3) Fuel tank at least half full at all times?

4) Contact list for towing company, Police, Fire Dept., First Aid,
genset service and fuel vendors?

5) Spade and ice melt?
6) Extra gate chains, padlock and bolt-cutter as needed?

7) Butane torch (check local regulations for carrying this inside
vehicle)?

8) Spare tire OK?
9) Safety gear like helmet, rain coat and non-slip steel-toe
boots? Life-jacket if roads can get flooded? First-aid?

10) Two-way radio if applicable?

Rolin Lintag is Asst. Chief Engineer for KRON 4 in San
Francisco, CA. You can reach him through rlintag@kron4.com
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Radio Systems, Inc.

601 Heron Drive %

Logan Township, NJ 08085

_ (856) 467-8000 phone
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Unofficial StudioHub+ spokesperson Rick Adams, formerly
of Radio KOL - see him today on The Weather Channel./ .
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Now You Can
, StudioHub+
2 Almost Anything*

1/
StudioHub+ IS BROADCASTS’
Pre-Wired, CAT-5, Adapting, Matchjacked,
RJ-45, Dongled, Analog AND Digital,
Console Harness, Tie-Line, Talent-Panel,
Pre-Powered, Shielded, Plug-and-Play -
WIRING STANDARD!
Use it to save time and money on your
next studio installation.

*More and more of the best broadcast manufacturers
now feature StudioHub+ inside, so you can
plug-and-play your next installation.
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No one delivers greater performance and
network analytics for your
IP audio streams

Highly integrated codecs for
next-generation, multichannel
radio networks

Intraplex® IP Link
% Multi-stream encoding lowers channel costs
® Rock-solid, reliable Intraplex connectivity

® Real-time network diagnostics with LiveLook
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Funny Things Happen
On the Way to Making Radio

by Tommy Gray CPBE CBNE

This month, I think I will deviate from the “Techie” a
bit and share a bits of humor from days gone by. We are
approaching the holiday season once again and our thoughts
tend to drift toward family, friends and the good memories
ofthe past. All of us have some “good ones” I am sure, that
bring a smile to our face when we think about them. We
probably also have a few that bring out a “snicker” when
they cross our “memory paths.” This month [ want share a
little story or two that may somehow brighten your day and
bring an upward curve to the “smile line.” I have no doubt
that you probably have some real “side splitters” that we all
would laugh about as well. This is not very technical, but
maybe memorable in its content.

The Air Conditioner Powered Transmitter

For many years I was working my regular route as a
contract engineer, servicing the 40 or so Radio and TV
stations I had under contract. I thought it would be just
another week of making rounds, doing inspections, and a
little preventive maintenance. About 3:00 in the afternoon
my phone rang. On the other end was a GM from a small
station in a nearby small town that I did not work for, who
was sounding very frantic. It seems that his station was off
the air and had been for a few days. By now he was pulling
out his hair. It seems that his engineer (who was also a

contract engineer) had decided to take a vacation and leave
him without a backup that was familiar with his plant. Now
frankly, I did not know the manager but his reputation had
preceded him and I was not very excited to get involved
with him in any way.

Out of courtesy, I listened to his story and really started
feeling sorry for him, as it seems that he was GM of a
corporate owned station and being a young guy, he had to
report to some very strict owners. The owners had basically
told him to get the thing back on the air and start making
money again or look for another job! He told me that his
engineer had told him that if he got into a pinch he could
callme and I would help him out. Now keep in mind I knew
nothing about it at all. The Engineer had just hoped that
everything would stay working and he could get some time
off without incident. Well as you know, that rarely happens
because the “Absence Detector” in most broadcast equip-
ment knows when you are trying to get a day off and
chooses those days to die! This was the case for this old
antique transmitter.

Feelinga little sorry for the guy in his frantic condition,
I agreed to take a look at it with the understanding that
when I walked out the door it would be with check in hand.
He agreed, readily promising to pay me when I had it back
up. I drove the 30 minutes down to the site to meet him and

found what was probably one of the worst transmitter sites
I had seen in some time. Now it was not because the
engineer had not done his job. It was just that the equip-
ment was antiquated junk that should have been sold for
scrap 20 years earlier. To his credit, the engineer had made
the best of a bad situation.

Now keep in mind that not only had I never seen one of
these old boxes except in a picture, but it was also seriously
worn out. [ started inquiring about a schematic, and much to
my dismay there was none that we could find. The manager
was in a major panic thinking that I could walk in, flip a
switch or something, and get it back up. I spent about 15
minutes trying to figure out the layout of the control circuits
as something was keeping the plates from turning on. I was
getting a little frustrated with him and his constant talking
(he never shut up the whole time I was there). I could see
nothing burned or loose, and with a meter finally figured out
that the plate breaker was not getting voltage to turn on. The
old Gates transmitter was one of the ones with the “telephone
relays” across the front and without a schematic, it was going
tobe arough go to work through it.  had the time, but frankly
did not have the “inclination” as this guy was driving me
crazy by this time. Finally, I looked at him and said there is
obviously a bad relay, or something along those lines and
there are no parts or a schematic here.

His countenance fell as he concluded that I was
telling him that he was out of luck. I was looking at the
wall and spied a breaker panel and a window A/C unit.
Now it was winter and the A/C was notbeing used, so this
was the only other 220 Volt source in the building. I told
him, “I can get it on the air, but it will not be something
that I’m happy doing this way.” He said, “I don’t care
what you do! If you can get it on the air, I will be very
happy for you to do it and I will give you a bonus!” I

(Continued on Page 32)
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The new STX 10, is the world’s first 10 kW transmitter intelligently
designed to offer the perfect combination of audio quality, reliability,
serviceability and efficiency, in an amazingly compact

design! No other 10kW transmitter can match the design, feature set, and
BE tradition of providing the best value.

Small - 19” (48cm) W x 29” (74cm) D x 38.5” (98cm) H.

nt - Greater than 70% AC to RF.

ll

il

nt - All hot-pluggable and hot swappable power amplifier modules and

power supplies and a redundant cooling system.

| - Superior Graphical User Interface that allows remote control.

le - All important parts and assemblies can be accessed from the front
and the rear access points.

Broadcast Electronics ® 4100 North 24th Street ® Quincy, lllinois 62305-3606 U.S.A.
| Telephone: (217) 224-9600 ¢ E-Mail: bdcast@bdcast.com ¢ www.bdcast.com
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BRAND | RDS Encoding,

YOUR Decoding,
Receivers

STATION | & Sign Drivers

The radio industry’s broadest range of :
message-scrolling RadioData encoders and Starti ng

decoders. Whether it's simple

station ID's, at lUSt

scrolling song titles and artist info, or RT+ and
song tagging, Inovonics’ user friendly encoders are S 5 9 0
the most cost effective way to brand your station.

Advanced Dynamic RDS Encoding

Monitor & Log your FM/RDS broadcast | INOmini 633

Support for automated playout systems
Automatic song information
Advertiser tie-ins; Remote control software

Decode and display RDS data
Front panel USB port supplies a raw RDS stream
PC connectivity for RDS monitoring, logging, & analysis

RDS Receiver & Sign Driver | INOmini 402

Unique Racking Options
Custom 1U 19” rack accessory for professional installation
Up to three of our INOmini products
Includes: blanking panels & daisy chain power cables

Large. continuous, & clear RDS verification

Ideal for studios, control rooms, external billboards
Displays on a variety of large format scrolling signs
(Shown Below)

Why Inovonics?

Quality Solutions. Competitive Prices.
Quick to Install, Simple to Program.

www.inovonicsbroadeast.com | sales@inovonicsbroadcast.com | B31-458-0552
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explained that I could take the A/C breaker and wire it to
the 220 Volt plate contactor and it would come on when
I turned the breaker on. I also warned him that if it were
to overload, it would fry itselfin its own grease and might
even burn the building down since it could not turn off!

He didn’t care and so I wired the plate contactor to the
A/Chbreaker and “Voila!” It came on the air and everything
looked really good, believe it or not. He started jumping up
and down so hard that the little portable building was
shaking, and you would have thought he was a kid on
Christmas morning who had just gotten exactly what he
wanted! I kept telling him over and over again that I was
not happy with the situation and would not be responsible
if everything went up in smoke and that he would have to
sign a release freeing me from responsibility. He did not
care and had a smile as big as Texas on his face as he signed
the hurriedly drafted document. He said his engineer
would be back the next day and he could fix it then. I gave
him abill, he threw in an extra hundred bucks, and gave me
a big hearty handshake and a smile.

I drove away, feeling apprehensive knowing that I
probably should not have used the A/C breaker, but
knowing that the guy would get to keep his job and would
be the hero with the owners for getting it back on the air
with the engineer on vacation. I got a call from the
engineer a few days later laughing about the whole
situation and telling me that, yes, the problem was as [
suspected, a relay, and that all was well and the site did
not burn down. We both got a chuckle out of it, and I
breathed a sigh of relief and hoped I never heard from
those folks again.

Billy Goat Lawn Mowers

There is a misconception out there that goats will eat
alot of grass. Now having a place in the country, I can tell
you that they will eat the leaves off the trees, and eat the
thorns off everything but they don’t eat much in the way
of grass. At least the ones I have seen don’t.

Back in the early 70’s I was Chief of an AM, FM, &
TV in a fairly large city in Arkansas. As a side job, I did
a little contracting in the area. One of my clients was a
“mom and pop” AM in a neighboring small town. One
day I arrived at the transmitter site to be greeted with a
fence that never existed before. I called the GM and
asked him what was up. He told me that keeping the grass
cut out there was costing him way too much so he had a
friend build a fence around the property and he was going
to get a herd of goats to eat the grass. For weeks, [ had to
make my way around the goats to get into the building.

I learned quickly that I had better leave the truck
outside the fence to keep the goats form eating anything
that stuck out on it. I had caught one goat trying to eat the
radio antenna, and ran another one off the roof where
they seemed to like to go — chewing on the cab lights! |
had not seen much progress toward getting the grass
eaten down as it was getting higher all the time, and about
amonth or so after they arrived, I came out to find that the
goats were gone. At first I thought maybe someone had
stolen them, as it was a very rural site, or maybe at the
very least they had somehow escaped.

I called GM again and asked what was up. He said that
the goats had not eaten any of the grass, and that his lawn
guy was going to charge him extra for letting the grass get
so high. It was going to take a bush hog to cut it before he
could ever mow again! The goats were history.

Moral, don’t leave the grass cutting at your transmit-
ter site to the animals.

Please Tell the Audience We Are Off the Air

One final chuckle for the day. Though it is not from
a radio station it was still funny to me. One day ata TV
station where I was Chief, the transmitter went down due
to a power failure at the transmitter site. There was no
generator there because the owners were too cheap to buy
one. As a result, it was down until the power company
restored service. It was on a Sunday afternoon and of
course the ball game was on. The GM called me franti-
cally, wanting to know what was up and what I was doing
to get back on the air. I explained the situation to him, and
told him that we were still on at the local cable company
due to a microwave link there, but that the air signal was
down until the electricity came back on.

His reply to me was, “Well, can you at least put up a
slide to tell the folks watching by air, what is going on?”

Happy Holidays!

Tommy is the Senior Director of Broadcast Engineering
and Technology at KSBJ Educational Foundation, Humble
(Houston), Texas.
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It is Time to Retire Hybrid AM HD Radio?

by Edward A. (Ted) Schober, PE

Backinthe early 1990s Gannett, CBS and Westinghouse
formed USA Digital Radio to design In-Band-On-Channel
broadcasting. They later merged with Lucent Digital Ra-
dio to acquire the additional technology and skills to
become HD Radio. The plan was that each and every radio
station would have its cake (analog broadcasting) and eat
it too (a companion digital stream). It was planned as a
transitional technology which allowed every existing broad-
caster to transition to a digital platform. Every AM and FM
station would start transmitting in both analog and digital,
and when there were enough digital receivers, the analog
would be shut off allowing an improved digital signal.

The FM HD Radio hybrid system worked fairly well
with near CD quality out to approximately 75% of the
analog signal range. On the other hand, the original AM
hybrid HD radio system was absolutely terrible, with a
codec (coder and decoder of the analog signal to bits and
back again) that had worse subjective quality than the
analog signal and coverage that extended to only a tiny
fraction of the analog range.

Many of the initial problems with FM Hybrid HD
Radio were solved in short order by the bright folks at
iBiquity. They figured out how to send some extra
channels and data to boot. They recently got the FCC to
permit higher FM HD power levels to improve coverage
and building penetration. The FM Hybrid system does

most of what was promised, and the FM pure digital
system does much more.

AM Hybrid was no easy fix. The terrible AM HD
codec was improved from “really nasty” to “not nearly so
bad.” It still transmitted an obviously poorer quality
signal than analog FM and arguably worse than the AM
signal. AM HD Radio is hampered by the negligible
amount of “information space” left over after the analog
AM signal is transmitted.

As time went on, the AM Hybrid digital coverage
problem only got worse because the amount of radio
frequency noise in the AM band increased from CFL and
LED lighting, computers, automotive electronics and the
“Internet of Things.” The AM signal leaves a paucity of
information space to squeeze in data to carry digital
audio along with the AM analog signal, and noise makes
even less space.

Early on, the mantra of the broadcaster-owners of
iBiquity was that digital radio had to be for AM also. AM
radio was still a place where money could be made. The
AM Hybrid HD Radio system was designed to be the best
possible compromise, squeezing both AM and digital into
a tiny, noisy sliver of spectrum. It was a fool’s errand;
never accomplished despite prodigious effort.

I was involved with an iBiquity medium wave experi-
mental station in Frederick, MD. It showed outstanding

digital-only HD radio performance, when the AM signal
was shut off, and the data used the space the AM signal
formerly occupied. This station, transmitting daytime at 10
kW in the expanded band in Frederick, MD, provided
dropout-free mobile service past Harrisburg, PA a distance
of over 100 km. That is a range unheard of in the low
conductivity North East.

I have been a booster of digital-only broadcasting in
the Medium Wave band (if it is digital, then the band is no
longer AM) as it has the potential to provide CD quality
over a large area in spite of all the noise. The HD Radio
codec can produce decent audio at the higher data rates
available in digital-only HD Radio modes, and the royalty
free Opus codec of DRM 30 provides the possibility of two
programs on an AM channel or full CD quality.

Since the late *90s when Hybrid AM HD Radio was
introduced, the quality of the AM band has declined. Noise
sources from bad and overstressed power lines, thousands
of noncompliant switching power supplies, light dimmers,
home computers and RF noise from automotive computers
and equipment, means that the already pitiful range of AM
HD Radio is now even worse. When I read David Layer’s
recent reports of iBiquity medium wave HD Radio, I was
seriously disappointed and reported my observations.

While FM Hybrid HD Radio is a qualified technical
success, the consumer and retailer acceptance has been
anything but.

AM Hybrid HD Radio is neither a technical nor con-
sumer success. There are many AM HD exciters still sitting
in racks, unpowered. A number are still in operation,
mostly at major stations whose licensees held ownership in
iBiquity. People don’t listen to Hybrid HD AM Radio
because the AM signal of a well engineered AM station
often sounds better on a decent radio than the Hybrid AM
HD signal does. (Continued on Page 36)
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— Continued from Page 34 —

In the early days of HD Radio deployment, there were
hundreds of complaints filed with the FCC about received
adjacent channel interference from stations operating with
Hybrid AM HD Radio. The FCC, as far as I know, never
responded to these complaints. As a result, some of the
stations receiving interference have done unlawful things
to stay alive. [am aware of a Top 10 market, independently
owned directional AM station, that reverted to its
omnidirectinal backup antenna, at full power, to gain back
areas lost due to interference from two 50 kW second
adjacent stations in the same market broadcasting AM HD
Radio. I have an Atlantic coastal client with 1.9 kW in the
middle of the band who lost 20 miles of coastal coverage
when a first adjacent channel station began broadcasting in
AM Hybrid HD radio.

AM Hybrid HD Radio has many negatives:

1. Serious first adjacent channel interference to sta-
tions in adjacent markets.

2. Second adjacent channel interference to stations in
the same market.

3. First adjacent channel interference to distant sta-
tions at night.

4. Degradation of the AM signal quality of the host
station.

5.HD Coverage is greatly reduced from the AM analog
signal

6. HD Radio receivers are optimized for hybrid AM
HD Radio, not digital only.

None of these problems are present in either medium
wave digital only HD Radio (when the receivers are opti-
mized for digital only modes) or for DRM 30 digital radio.

Medium Wave Digital Only (DRM 30 or HD Radio)
has many positives:

1. Digital only HD Radio interferes with first adjacent
channel stations similarly to Analog AM and DRM 30 can
share service areas with first adjacent stations. Existing
stations will receive no interference.

2. Both digital-only systems (when properly adjusted)
have negligible second adjacent interference potential.

3. First adjacent channel interference would return to
Analog levels with Digital only HD Radio, and be elimi-
nated with DRM 30.

4. There would be no host AM station to degrade.

5. Digital only HD Radio coverage would be slightly
less than AM Analog coverage with existing receivers, and
DRM 30 would have superior coverage to AM Analog.
Digital-only optimized HD Radio Receivers would have
coverage comparable with DRM 30.

6. New HD Radio receivers would be optimized for
Digital-only because there would be no Hybrid mode
stations.

7. Digital-only stations would have audio quality as
good or better than FM, and DRM30 has the possibility of
additional program channels.

AM Hybrid HD Radio has not influenced the overall
acceptance of HD Radio. The FM HD Radio system has
struggled for the past ten years on its own merits, with AM
Hybrid HD Radio less than a footnote in the mind of
listeners. My car radio receives HD Radio. I turned off the
AM HD function because the switching and back and forth
from Analog to HD was so distracting that I could not listen
to it. (At the time I gave up on it, most of the stations were
reasonably timed, but the difference in sound from noisy
and dull to gritchy and harsh was too annoying.)

Now that many AM stations have FM translators, some
with strong FM translator signals now have nearly all their

listeners on FM. I have a good FM Translator for my
Virginia AM station. Virtually all our listeners listen to the
translator or the stream. I would operate the Medium Wave
station in digital-only mode if it was permitted on a
permanent basis. I believe that a reasonable number of
other station operators would do likewise.

Many AM licensees are losing money on their AM
operations, holding on to them in hopes of an FM transla-
tor, relocation with a digital signal to TV Channel 5 and 6,
or the hope that the FCC might revise regulation so that the
medium could survive by technical improvements. I be-
lieve that if conditions were right, many licensees with a
cluster of AM stations would convert their weaker station(s)
to become digital Medium Wave translator(s), to repeat
their stronger AM Station(s).

Now that DTS purchased iBiquity, taking ownership
from the big broadcasters, they no longer have vested
interest in continuing Hybrid HD AM. The Hybrid AM HD
system is fatally flawed, and now it is acceptable to
recognize the elephant in the room. Since AM Hybrid
operation causes serious interference, generates no in-
come for the broadcaster and has no effect on sales of HD
radio receivers, it is time to shut the operations down. The
FCC should modify section 73.404 to delete the word
hybrid in its reference to digital broadcasting on Medium
Wave stations, and authorize digital-only operations.

In the interim, while waiting for the FCC to act, |
challenge all broadcasters to turn off their AM Hybrid HD
Radio equipment, and inform the FCC. No one is listening
to hybrid AM HD Radio, nor will anyone ever listen to that
signal in the future. Lets let it die peacefully

Ted Schober, PE, is a consulting engineer, and the
owner of Radiotechniques Engineering, LLC. He may be
reached at: ted@radiotechniques.com
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Adapt or Get Passed By

by Chris Tarr

As Engineers, we’re often an “island” of information.

After all, there really is no school for Broadcast Engi-
neering anymore. At first glance, there’s not a whole lot
going on as far as continuing education.

Plus, we’re our own worst enemies sometimes. We
believe that, after all, transmitters are transmitters and
consoles are consoles. We can figure it out, no problem!

Sometimes, you need to teach an old dog new tricks.

Now, people have told me stories about Engineers they
knew that had all those certification letters after their
name, yet still didn’t seem to know what they were doing.
On the flip side, we all know someone who has never
stepped foot in an SBE meeting who seems to be able to fix
everything. Thereality is that most of us are somewhere in-
between.

Let’s face it — being able to change out a 4CX20000A
is a skill that is slowly becoming irrelevant. Solid state
transmitters are becoming the norm, and knowing how
combiners and low-voltage switching supplies operate is
quickly becoming “must-know” information.

Where am I going with this? I’'m trying to stress the
importance of continuing education.

These days, you can’t just rest on knowing how old
analog gear works. The industry is changing quickly, and
it’s becoming a case of adapt or get passed by. There are

HD transmitters, IP consoles, and streaming video. If you
can’t get your head around these types of things, you’ll
quickly find yourself on the same path as the buggy whip
maker! I can say that more than once I’ve been called to
help out an Engineer that was trying to set up a piece of [P
gear or an audio codec. I love teaching, and I enjoyed the
opportunity to help someone learn something new.

Changing this out is becoming an irrelevant skill.

Having said that, you need to take it upon yourself to
get a good assessment of what you know, and what you

need to know, and then get to work. There are plenty of
learning opportunities, if you know where to look. Fortu-
nately I’ve found that most people are naturally curious,
and when presented with the chance to learn something
new, they’ll usually jump right in.

So where do you start? Obviously there are some great
sessions at NAB and the NAB Radio shows, but have you
looked to see if there are any regional gatherings? We’re
fortunate here in Wisconsin — twice a year the Wisconsin
Broadcaster’s Association puts on Engineering clinics.
There’s a one-day clinic in the summer, and a huge three
day clinic in the fall, attended by folks from all over the
U.S. T know that there are several others like it around the
country. These are typically very affordable and have a lot
of great educational sessions and vendor demonstrations.

Speaking of vendors, often vendors will host webinars
and post the videos on-line. Additionally, many vendors
hold classes at their factories to not only go over their gear
in particular, but also the technology behind it. These also
can be either free, or very affordable.

Of course the SBE’s site, SBE.org, is a great resource.
Their site contains several training videos, and they also
hold many webinars through the year that cover some of
the latest technologies and trends. Speaking of SBE, often
local chapters will host programs during their meetings
that cover the latest Broadcast gadgets and trends. It’s also
a great place to ask questions and find out what your peers
are up to.

Sometimes a “deeper dive” is required. I grew up
around computers and IT, so I’ve always been very com-
fortable with it. Not much rattles me with this stuff. That’s
good, since a lot of what we do these days revolves around
computers. I’'m not joking when I tell people there is often

(Continued on Page 40)
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Adapt or Get Passed By

— Continued from Page 38 —

more copper from networking cable in a transmitter build-
ing than there is from RF plumbing! However, computers
can be intimidating if you haven’t spent a lot of time with
them. If you’re not comfortable with computers, then
perhaps a call to the local technical school is in order. They
usually offer everything from a full, complete “introduc-
tion to computers” course, to specific courses such as
using Microsoft Office or basic repair. Again, many of
these courses are low cost or even free for adults.

Another trend is on-line learning, either through ac-
credited schools, or simple YouTube channels. You can
study at home, at your own pace, and take on your educa-
tion in easily manageable chunks. There are several
Facebook pages and on-line message boards that are also
great resources for the latest industry information. Even
simply doing an on-line search of something new will yield
some results.

The point is to think outside of the box a little and
realize that continuing education doesn’t necessarily mean
turning your life upside down, taking a second mortgage
out on the house, and going back to school. I look at
continuing education as a lifetime of learning, and try to
always be learning something new — whether through an
actual class, or simply reading a technical article. Often
times we get intimidated by the thought of the learning
process, when really it’s not difficult at all. All it takes is
a little effort and some creativity to make happen.

It can be difficult to admit that you don’t know what
you don’t know, and in reality many people can do their
day-to-day jobs without ever needing to work on their
skills. If you’re working for a station that has older gear,
that is unlikely to be replaced before you’re ready to retire,
then there’s probably no “professional” incentive to learn
something new. However, as I’ve mentioned on these
pages before, we tend to have an image problem with
management.

My feeling is that if we want to be considered technol-
ogy professionals, that absolutely means continuing to
learn and honing our skills. After all, we’re proving that we
take our skills and knowledge seriously when we put forth
the effort to attend learning sessions or take certification
tests. I believe that any good manager will appreciate a
person that invests in their career and self in this manner.
Not to mention, it certainly increases your value as an
employee and can certainly help in negotiating that raise!

There always seems to be reasons to not do these things
—time, money, whatever. The key is that you need to put a
premium on knowledge and make it happen. A lot of these
resources are free or low-cost, and many employers will
pay or reimburse you for the costs to attend classes and
seminars. Even if they don’t, it’s important for you to
understand that you’re making an investment in yourself.
No matter what you do the reality is that any time, effort,
or money spent on education will pay you back several-
fold.

Onaslight side note, I encourage you to take some time
and investigate the SBE’s certification program. Whether
or not you believe in what they do, the SBE does an
excellent job of not only offering continuing education
courses online, but requiring continuing education credits
in order to renew your certifications every five years. |
think that’s an excellent idea. Not only will you need to

study up and take a test for certification, but they require
that you earn recertification credits by doing things like
attending meetings, programs, and educational events. It’s
an excellent way to track your progress.

These are just some tips on what is available out there and
some of the steps you can take to keep on learning. Keeping
your mind and your skills sharp is a process that lasts a
lifetime. Never forget that we work in a rapidly changing
industry and live in a fast paced world. If we stop learning,
there’s a very good chance that we risk getting passed by.

Christopher Tarr holds the CSRE, CBNE, and DRB certifica-
tions from the Society of Broadcast Engineers, and is the Director

of Engineering for Entercom's Wisconsin stations. He can be
reached at chris@tarr.cc
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great thing about this Internet-based program is that it
keeps track of where you have been in course, including
noting the last chapter you viewed. In addition, the pro-
gram keeps track of the chapters you completed, even if
you skipped around.

www.sbe.org/sections/documents/
EducationPrograms_0613.pdf — provides a high-level
overview of all the courses on SBE University.

www.sbe.org/sections/SBEUPreview.php—lists the
SBE University Course Previews available.

Universiy

on-line. on-demand. <&

.

PAGE 40

fuhgeddaboudit!

Admit it; you'd love to forget all about your FM antenna.
You'd be perfectly happy if it were to spend decades out
of sight, out of mind, and out of your budget.

You just want it to work; day in, and day out.

We understand.

Shively designs antenna systems to work flawlessly.
Year after year. At anysite. Under any conditions.
For any power level. Happily, in the background.

FM First.

This was Ed Shively’s vision in 1963, when he founded
the company; and over 50 years later, we're still doing
our best to be absolutely forgettable.

Shively

A Division of Howell Laboratories, Inc

Labs

Bridgton, Maine 04009 USA

Call Toll-Free: (888) SHIVELY
Or visit us on the Web at: www.shively.com

- An Employee-Owned Company since 1995 -
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Time Alignment

Option!
\
\ p— - A} A HBRAdio'
S “9,3510 J;;gg - B M42
A LEVEL IP: 192.168.252 252 S v 5 TIME(DCK
DaySequerra Am-FM AvLoc-DiGTAL RADIO RECEVER e

List Price: $1800

+/ Reports I-D) Radio®AnanngigitaI Time Alignment Problems
+/ Remotely Monitor and Log Diversity Delay

+/ Now Streams TimeLock Correction Vectors to your Orban,
Omnia and Wheatstone Audio Processors, along with
GatesAir HDE-200 and Nautel Exciters

Want a single box Correction? Check out our M4ADDC TimeLock.

DDaySequerra

www.daysequerra.com



Enabling the Gambler

by Jim Bender

Happy is the engineer whose employer seeks his opinion
for the strategic plan, the business plan, the operating plan,
the operating budget, and safeguarding his licenses — and
then acts accordingly.

Unfortunately radio owners seldom consider the engi-
neering department to be part of the team that brings success
to the operation. Most often, radio engineering is viewed
merely as a service, insurance, or an expense — perhaps like
contracting for pool cleaning services.

If so, you probably have heard this sort of truism: “The
transmitter is brand new. It doesn’t need any preventive
maintenance.” Or this one: “We’re all computers and satel-
lites. The tech from 4Best Buy can take care of them.”

The Risk Taker

Free Tip Number One: Do not waste your time and
energy trying to explain the value of good engineering to this
sort of manager.

A GM who sees the technical department only as an
expense is “The Gambler.” When everything is working,
The Gambler sees spending money on engineering as a
carefully-calculated insurance payment — and not spend-
ing money on preventive maintenance essentially a care-
fully-calculated risk.

The Gambler will look at the age of the equipment, the
overall health of the facility, the anticipated cost of something

going down, the weather outlook, the phase of the moon, and
the price of tea in China. Some seem to have even less basis for
their gamble. They appear to be basing financial decisions on
whether their wife or mistress yelled at them this morning.

The hallmark of The Gambler: Rather than invest in
preventive maintenance, he will pinch every penny in the
operating budget. Say you have a tube transmitter. Do you
have a new spare or is it the weak one that came out of the
transmitter last year? The Gambler will not let you order a
new tube until the current tube will no longer make power or
fails altogether.

The GM Who “Saves” the Day

Another of The Gambler’s tricks: There is no money set
aside for capital improvements, but when catastrophe strikes,
the checkbook suddenly is wide open.

Remember when you installed the new computer-based
automation for the cluster? You told the GM the room with
the computers needed its own air conditioner, but since it
was getting toward winter, he blew you off.

Now, it is May and you could fry an egg on top of the
server case. The Gambler tells you the Farmer’s Almanac
calls for a cool, mild summer and you should not worry. That
you have to prop the back door open and rig up a half-dozen
box fans to keep the room bearable is not relevant. In June,
when the computers lock up and all the stations go down at
once, he suddenly will direct you to get that air conditioner
installed “right now.”

The Gambler delayed that capital expense to the last
possible moment, proving that he was prudent and you were
an alarmist. Free Tip Number Two: Do not waste your time
and energy saying, “I told you so.” No one is listening.

Compliance Is For The Other Guy
In recent years, the FCC resources are stretched pretty
thin. From the time your current GM was just a young AE to

the day he took the big office, there has never been an FCC
Inspector at your stations.

So when you bring up compliance issues, The Gambler
scoffs. Without real consequences, the risk of FCC action is
deemed negligible. You may show him the Checklist, but it
is soon buried by mounds of more important papers and
completely forgotten. Show him real examples of real fines
assessed against similar violators in the here and now, and
The Gambler counters by telling you he has signed up for the
Alternative Broadcast Inspection Program, which will keep
the FCC Inspector away for years.

The ABIP inspectors try hard, but because they have so
many inspections to conduct in a limited span of time, they
frequently rely upon representations made by the staff. More
than one certificate has been issued on the basis of
management’s promise to “fix it right away.” The Gambler
wins another one.

The Miracle Worker

Maybe you recall the last time you miraculously repaired
a dead transmitter by remembering a trick you learned over
the years? You may think you are just doing your job.
Actually, The Gambler thinks you have proven himright and
justified his management style.

Free Tip Number Three: Do not try to explain that
Gambler’s Luck will eventually run out. The Gambler be-
lieves in Luck and will not hear anything else.

If you work for a Gambler, the first step toward recovery
is to recognize the truth and admit you are powerless to
change him. When you see the GM or owner as a gambling
addict, you need to decide whether you are comfortable in
helping him to manage risk, or you are tired of being a
miracle worker. If you choose to stay, you will be less
frustrated if you see the situation honestly.

Jim Bender is an experienced contract engineer based in
Townsend, Montana. He can be reached at jim@bender2.com

How to get the best |
out of crowded sites? - .. .

Our exciters in combination with our
MP2 circular antenna system

The best help for LPFM Broadcasting

EMiga DG PLUS COMPACT
BN 250 006 PLUS COMPACT

3100 NW 72nd Ave, Unit 112, Miami, FL 33122

[ M ] Phone: 305-477-0973
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" Get the best RF combiners and fflters.

Bext has it all. 888 239 8462
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HOME NEWS ARTICLES MANUFACTURERS & VENDORS SERVICES SUPPORT RESOURCES USED: BUY/SELL JOBS!

ome things you might want to know about:

TRADE SHOWS SITE SEARCH CONTACT

Here’s What You’ll Find:

gﬁi : SVA::)asdei;?;sarasng-:::ﬁfjtzOTAM time-stamp « What's Happening in Broadcasting
= P ; iy ; * Editorial Opinion
9/11 - High School LPFM Station Trains Radio's Next Generation « Technical Articles
9/8 - Doing the EBS Dance - Dave Hultsman N S ——
9/8 - FCC databses STILL down; return estimated to be on Thursday R e
9/2 - iBiquity selling for $172 million * GSTK: Good Stuff to Know
9/2 - TFT regrouping a bit * Tutorials, Web Seminars, and Events
8/28 - Dave Hultsman has passed away . IR
8/28 - FCC to vote on contest rule placement Sign Up BFDO;%ZV?Q;;%?? ek
8/21 - NAL Watch: a $2.2k Consent Decree over PIF and its location S T /'I. P
8/21 - Lenovo firmware issue of note to users kbbbl il
Bl TRANSCOM CORPORATION
Serving the Broadcast Industry Since 1978
davicom & oy o Menitorind Visit Our Website - www.fmamtv.com

DIGITAL AUDIO

® POWErfUI DeSign MONITORING & SWITCHING
« Highly Flexible =
« Customizable == 1

1/0 EXPANSION UNITS

REMOTE MONITORING AND CONTROL UNITS

ACCESSORIES

El @ & WWW.DAVICOM.COM

L

Ya

\]

al
PSS

~
.

W

N
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,~‘
I

Send your e-mail requests to: transcom@fmamtv.com

Fine Used AM & FM Transmitters & New Equipment

10 kKW 1991 Nautel ND10 - Solid State
AM — 12 kw 2001 Nautel XL12 - Solid State

Please see our current listings on our website.

Tri-Mode HD 2006 Harris Digital Z6HD, Solid State

3.5 kW 2000 Harris Z3.5CD, Solid State

3.5 kW 2006 Harris Z3.5, Solid State

5.0 kW 1995 Harris HT5CD

7.5 kKW 2002 Harris Z7.5CD - Solid State, Single Phase

8.0 kW 1997 CCA FM8000G - Single Phase
FM— 10.0 kW 1998 Harris Z10CD - Solid State

10.0 kW 2004 Harris Z10CD - Solid State

20.0 kW 2004 Harris ZD20CD - Solid State

27.5 kKW 1988 Continental 816R-4B - New CE SS IPA

30.0 kW 1988 Harris FM30K

35.0 kW 1991 BE FM35B

Please see our current listings on our website.

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

Exciters & Generators:
New - 30W Synthesized Exciters
BE FC30 SCA Generator

PI go to our website for updated listings.
Retuning and testing available — call for quote!
OMB STU systems for radio, complete
with antenna and cable for under $5,000!
2655 Philmont Ave, Ste 200, Huntingdon Valley, PA 19006
800-441-8454 » 215-938-7304 » Fax: 215-938-7361
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Service Guide Radio Equipment Products and Services
RALIOTE CHNIGUEL

A DANGER

N Old Safety Sign.
g“ANGER !

High Liability!
Replace Immediately!
RFSigns.com

- ANSI Z535.2 Compliant
- Easy to order

www.radiotechniques.com -

FM Applications Upgrades

Phasor Antenna Couplers Diplexers

Directional Antennas

856-546-8008
AM Applications
RadiationHazard Analysis
Field Engineering

sales@radiotechniques.com
FCC Technical Representation
New Stations
Intermodulation Studies

Ted Schober, P.E. Member AFCCE
Excellence in Radio Broadcast Engineering since 1979

Nelco Communications
Broadcast Equipment Brokerage
Let us sell your used equipment AM, FM, TV
broadcast transmitters, STL’s, antennas and

towers. We also deal with Optimod processors
and broadcast mixing consoles.

Contact: W.L. Nelson at: 1+ (256) 425-3226
www.nelco-communications.com

The Leader in Broadcast
Engineering Software!

COMMUNICATIONS®

R.F. Communications Software
and Engineering Consulting

®Create stunning "real-world" coverage
maps, interference studies, and
population reports with Probe 4™ Microwave Pro™

® AM Pro 2™ used daily by FCC
engineers, performs skywave and
groundwave allocation studies and
AM coverage mapping

www.V-Soft.com

®Find STL broadcast auxiliary and
Part 101 microwave frequencies
and generate PCN letters with

®Map FM stations and find upgrade
possibilities using FCC minimum
separations and contour-to-contour
methods with FMCommander™

info@v-soft.com - 1-800-743-3684

S—

«/ WireReady

Incorporated
We offer these solutions:

Satellite Automation Music on HD
News Playout Storm Closings
Telesales Database Podcasting

WWW.\.'\ghlnerE\eCtronics.c&n |

Design & Infegration

et
v
P mtt————— e I it e il

LIGHTNER ELECTRONICS www.lightnerelectronics.com

Toll Free 1-866-239-3888

Repalrs & On-Site Service Calls

= S ’__

Shop online www .broadcastavsales.com

BROADCAST WORKS

Full Service Broadcast Engineering

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.

Doug Vernier

Telecommunications Consultants

€ FCC Applications for AM, @ Site Relocations

FM, TV, DTV, LPTV, STL

€ Upgrade and Due
Diligence Analysis

€ Propagation Prediction
with Custom Mapping

€ Demographic Analysis
€ Frequency Searches

¢ Directional Antenna
Design

TRANSMITTING

CAPACITORS

MICA-VACUUM-CERAMIC

CORCM AGCODHTES ¥

Wrong Safety Sign.
When Danger's inside,
Warning goes outside.

{ RFSigns.com

{ - ANSIZ535.2 Compliant

: - Easy to order
L] @

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
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Serving Broadcasters for over 12 years. wg‘ t’* We use V-Soft Software! (760) 438-4420
888-509-2470 + www.broadcastworks.com www.v-soft.com consulting@v-soft.com 800-743-3684
M. Celenza

:RF PARTS

C OMPANY

From Milliwatts to Kilowatts®™

Eimac « Amperex * Svetlana « M/A-Com
Motorola * Toshiba * Philips = Mitsubishi

Se Habla Espafiol - We Export

800-737-2787

760-744-0700 Email: rfp@rfparts.com

www.rfparts.com
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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.

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

Consulting Professional kngineers

® Expert Witness Testimony
® FCC Applications
® Frequency Searches
® Co-location Studies
@® Coverage Modeling & Maps
@ Interference Analysis Studies
@ RF Exposure Studies & Reports
. Custom Map Preparation

Call us now
to discuss your
project needs.

| 352-367-1725

RFEngineers, Inc.

alex@rfengineers.com

Give us a call at 352-344-2983

Repairs and Maintenance < Project Management < Engineering Assistance  Studio Build Outs
Transmitter Site Builds < HD Installs and Upgrades <* Due Diligence Inspections

| \ng!,Jangebsite,_,gggwleag i[nea,sgc mj

At Itinerant Engineers, we are committed to seeing you get the most
out of today's technology. We have helped many smaller market
stations and know how to stay within a budget and still achieve the
highest quality facilities. We work with several manufacturers to
provide the best equipment at the lowest prices.

E m, IT _,J@o@-ﬂg,gngi[nea,sgce_,

We Expertly Refurbish Analog Optimods

Factory Authorized Rechipping, Recapping,
Realignment, and Restoration.

e Iy
i Bill Sacks, CPBE -
V™ (301) 880-7109 *"'; %

%‘:% A
l‘¢ 4..\ 3 o 5‘1
-~ www.optimod.fm .

Optimod is a trademark of Nabro Able LLC

BESC® /"
INTERNACIONAL Transmitters

Pre-Owned — Tuned
and Tested to Your Frequency

www.Besco-Int.com
Rob Malany — Owner

321-960-4001 « sales@Besco-Int.com

Silver | g Powder

Silver Plate On- The JobW|th Cool-Amp!!

Cool-Amp Conducto-Lube
Silver plating powder Silver based lubricant
*Maintain your RF frequency *Reduce resistance
*Keep your PCBs cool *Prevent power interruptions
*Increase conductivity *Prevent data errors
*Minimize power loss from *Prevent power failure
corrosion & oxidation

EEEL-ANP CoaLe
Ph: 503-624-6426 SaNs Fax: 503-624-6436
www.cool-amp.com 60 years customer satisfaction!  email: sales@cool-amp.com

ChrisScott & Associates

Visit our website

www.scott-inc.com_ gl

Ph: (270)781-5301 'ﬁfﬁﬁ
Fax: (270)781-1232 Antora

Bowling Green, KenTucky

AM-FM | ' T

Notch Filters
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MOORETRONIX

BROADCAST & INDUSTRIAL ELECTRONICS

Our 14" Year

Our client list continues to grow.
Thank you for your confidence
and equipment purchases.

We Re-Condition

Pacific Recorders BMX I-lI-1ll, AMX,
ABX and RMX, Stereo-Mixer and
Mixer News-Mixer products.

We Have

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

We Repair & Re-Crystal

STL Transmitters, STL Receivers,
and RPU equipment.

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

Tel: 800-300-0733 Fax: 231-924-7812
WWW.MOORETRONIX.COM
E-Mail us at: rrmoorejr@aol.com

LOLERESICEINS

antennalD@msn.com
E-MAIL FOR FREE PDF CATALOG

FCC TOWER SIGNS

FCC ASR - CAUTION - DANGER - RESTRICTED SIGNS

ADD YOUR CONTACT NUMBER & WORDING TO ANY SIGN
NO ADDITIONAL COST

ANTENNA TAG SETS 4 EACH & NUMBERED
RED GUY WIRE MARKER BALLS YELLOW GUY WIRE GUARDS

ANTENNA ID PRODUCTS

610-458-8418 www.antennalD.com

&) Professional Engineering Services

*FCC Applications

xCoverage modeling

*RF exposure limit reports

*STL & microwave path analysis
*xCo-location and interference studies
*»Expert witness testimony by P.E.s

www.rfengineers.com

IkI-kngineers, Inc. 352-367-1725
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& eye * Buy or Sell Your Used Equipment

* Place as Many Ads as You Like
" .Com * FREE! — There’s Never Any Charge )

[ ] aFe
“—R&d}@-gﬂf&l—ff&ds_mm ——

self aware
never self conscious

UL (T A TR Powered by Media Magazines Inc. - Publisher of

Style and affordability from the industry leader.

Custom furniture - Full integration services - RF services

MARTI GEAR

(844)549-2646

www.martirepair.com

(GRAHAM STUDIOS

Broadcast Furniture (866) 481-6696 + graham-studios.com

Remote Reboot of AC Powered Devices
Stackley RemOutlet
. Reboot
Devices Mini
T LLC ini
324 12 IS S8 W swmemmmas & $179
ES-185U/NTP GPS Master Clock (609) Adi |
With ESE’s Master Clock; you can display Universal Time Code via the 12-channel 647 IUStab e
GPS receiver and generate many types of Time Code (NTP, SMPTE/EBU, IRIG-B, Power
ESE-TC89, ESE-TC90, RS232C/ASCI|, & USB), and an extremely accurate 1PPS signal. 9677 5
You can also easily interface with new or existing computers, automation and OFF Tlme
clock systems. Visit www.ese-web.com for.all your time synchronization needs.
ESE, 142 Sierra Street, El Segundo, CA 90245 USA, Tel: (310) 322-2136 WWW. Remout'et@- com
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Final Stage

-

RADIO ROUNDUP

The Radio Guide Event Register

Email your dates and info to: radio@rconnect.com

2016 CES Conference

January 6-9, 2016

Convention Center — Las Vegas, Nevada
www.cesweb.org

2016 NRB Convention
February 23-26, 2016
Nashville, Tennessee
www.nrbconvention.org

NAB 2016 Spring Convention
Convention Center — Las Vegas, Nevada
April 16-21, 2016

www.nabshow.com

NATE Unite 2016

February 22-25, 2016

New Orleans, Louisiana
http://natehome.com/annual-conference/nate-unite-2016/

Texas Association of Broadcsters (TAB)
August 10-11, 2016

Renaissance Austin Hotel
www.tab.org/convention-and-trade-show

NAB Radio Show
September 21-23, 2016
Nashville, Tennesee
www.radioshowweb.com
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0% COME ON'

YOU 60TTA HAVE A FEW MINUTES TO VISIT OUR

ENJOYTHESOUND!(@) MICHAEL PATTON

& ASSOCIATES

MICHAELPATTON.COM
BATON ROUGE 225-752-4189
MIKEAMICHAELPATTON.COM

EQUIPMENT REPAIRED/RETUNED/REBUILT

WER SITE. WE WAVE LOTS OF GOODIES FOR THE
. “ C“m "'” '0' ." "'r 0 "“ 1‘ AN ALTERNATIVE TO FACTORY SERVICE AT REASONABLE RATES
ROAD R v AM & FM TRANSMITTERS (UP TO 50Kw)

MAKE VOUR OB EASIER. TAKE 4 LOOK, IT WON'T WORT. | |, TransmiTTER MODULES, BOARDS, & AsSEMBLIES
YOU MAY JUST SEE SOMETHING YOU WANT, ORPHANS:HARRIS, OMNITRONIX/LPB, MARTI, ENERGY-ONIX

Please visit us on the web or contact your favorite distributor for details POTOMAC & OTHER ANTENNA MONITORS
regarding any of our products. EXCITERS, STLS, AUDIO & MIC PROCS, R/C UNITS, ETC
SOLID STATE FM POWER AMPS HER ODD GEAR’

CALL Us AND SEE!

PHASETEK INC.

Custom Phasing Systems

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

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

RN

on the web at:
2174 Chandler St. Camarillo, CA 93010 (805) 987-7881 or (800) 249-0487

_| Exgineerin

No 3-phase power? No Problem!

Operate any 3-phase broadcast transmitter from a 1-phase utility supply!

& Turn any location into a 3-phase site within hours!

& Save thousands $$ on utility line extensions

& Recommended by leading transmitter manufacturers
& True 3-phase, not open delta
|
' 4

Over 1500 Radio & TV installations worldwide
Rotary design stores energy and rides-through line
transients far better than electronic devices.

If you have ANY questions about 3-phase electric power

for your broadcasting application,
do yourself a favor and call Kay Industries first!

A5\ Xay Industries
_VLEPIIISEIIST!II@
Rotary Phase Converters

The World Leaders in Single to Three-Phase Power Conversion

South Bend, IN
800-348-5257

Fremont, CA
877-348-5257
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Beauty is in the eye of the beholder, the ears of your listeners, | get some beauty

the knowledge of your engineers, the voice of your jocks, the
power of your network, and the strength of your ratings. Get LX'24

MAKING THE ABSOLUTE BEST IN RADIO FOR OVER 35 YEARS

§ Wheat rtone

BROADCAST AUDIO PERFECTIONISTS®

phone 1.252.638-7000 | wheatstone.com | sales@wheatstone.com



