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Radio Waves

by Barry Mishkind — Editor

HH

It will be a busy summer ahead for many in the
broadcast community. And Radio Guide is here to help
you navigate throughitall, from the upcoming AM Trans-
mission Seminar (see below) in September to providing
the information you need to do your job.

Forexample: the first NCE-FM window in seven years
opens in October. Laura Mizrahi explains on Page 12 why
consulting engineers already are hard at work preparing
applications and strategies. Existing stations should also
be reviewing their situation now, lest they lose the oppor-
tunity for future signal improvements.

Meanwhile, the FCC 1s considering proposals of great
interest to those building and maintaining AM directional
antennas. Clarence Beverage gives the key points on Page 6.

Some major station sales are being consummated, and
24/7 digital operation for AM stations finally should get
the “green light.” Depending upon which prediction comes
true, we are about to see digital radio take off like a jet or

to mix the metaphor - become a train wreck.

Even stations unaffected by any of these issues will
stay busy. In our lead article on Page 4, Chris Tarr focuses
on how engineers can effectively handle multiple respon-
sibilities at widely separated facilities.

Changes are happening up in the sky, too. Program-
ming services are beginning a migration to a new series of
satellite receivers. Some stations will be installing these
receivers. Others will find their repair options for their
existing units are changing. On Page 30, you will find Tom
Taggart’s look at some of these issues.

And it will not be long before the series of Summer and
Fall Conventions for broadcasters starts, including the
NAB Radio show in Charlotte NC, in late September. If
you are coming to Charlotte, make it an extra-productive
week, by attending the Radio Guide AM Transmission
Seminar. Look for the details on Page 36. - Radic Guide -

1-888-274-2721
www.bsiusa.com

Complete PC Systems
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Toduay s engineer often has to juggle any number
of tasks and problems at several stations in a cluster
or even several clusters — located fairly far apart.
Finding and implementing ways to handle all the
responsibilities without losing one's mind (or fam-
ily) can be difficult. Chris Tarr shares some of the
tricks and lessons he has learned while keeping
everything going.

It really is stunning to see the way technology has
changed the work and life of an Engineering Man-
ager. As the industry continues to change right in
front of us, let us take a look at how we can cope
even prosper — as we deal with the job.

A FULL TIME JOB

For example, consider the scope of my responsi-
bilities at Entercom. Not too long ago, | became
responsible for six radio stations in two markets
one AM and five FM’s. To accomplish this, we have
astaff of 2-1/2 people. | work out of Milwaukee, my
assistant works out of Madison, and | have a part-
time employee who “floats” as needed.

So, to start, 1 had to make sure that those six
streams were fully functional 24/7. (For the ease of
the math coming up, |1 am going to refer to any
method of audio delivery, digital or analog, as a
stream.)

Next, we need to add our Internet streaming to the
mix. We have thousands of listeners sampling our
streaming audio at any given moment. Obviously, if
that product does not work, our customers will go
elsewhere. So making sure that they function 24/7
became a priority. Now we are at 12 streams.

Now here comes HD Radio. While the technol-
ogy is new, there are people who are listening. There-
fore, just like analog and streaming, keeping the HD
programming running 24/7 is also a priority. | cur-
rently have three FM’s running in HD. That is three
streams. All three of them run HD-2 - and that means
three more streams.

For those keeping score, the same 2-1/2 employ-
ees that were originally needed to keep six streams on
the air now need to manage triple that — 18 separate

streams that must be kept running reliably 24/7.
Impossible? Not if you set yourself up to succeed!

You never know where you will be or
what you will have to do on a given day.

THE ENGINEERING SUPPORT SYSTEM

The primary factor in all of this is your support
system. I am not just talking about the engineering
staff; this support system includes PD’s, promotions
and office staff, and, most importantly, the General
Managers of the two clusters.
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As you can well imagine, a fair part of my
schedule is based on immediate needs, so the day’s
plans often can — and will — change at a moment’s
notice. While the variety of challenges facing a
broadcast engineer keeps the job from becoming
dull, there could be real problems if my perfor-
mance were to be judged merely by my appearance
at specific times and places.

I am fortunate to be working with two excellent
GM’s — Alan Kirshbom in Milwaukee and Amy
Griesheimer in Madison. While they do have to share
me, they both do a great job of trusting me to be
where I need to be when | need to be there.

SUPPORT INCLUDES TRUST

Working together, we have built up enough trust

with one another that I rarely need to justify a decision
which is great if | have to make one of those on-the-
fly “executive” decisions that inevitably come up.

In fact, they a/ways support me. And, in return, |
always take time to communicate with them and get
their feedback. That way, just a few minutes every
day or two is all it takes to keep the GMs up to speed
on what is happening with our facilities.

Furthermore, the rest of the staff at each cluster
also understand that things like changing out studio
light bulbs sometimes may need to wait a day or two
if things are real busy. | — along with the rest of the
“support system” — have helped them to understand
that they are competing with 18 other program streams,
and problems need to be fixed based on time and
priority. Does this sound like “fantasy land”? Maybe,
but it works!

So then, here is the big question: How do you set
this up?

PRIORITIZE —- BUT COMMUNICATE

The very first step is to get all of the people
involved on the same page regarding expectations. |
cannot emphasize this enough.

Clearly state how you plan to handle emergen-
cies, non-emergencies, and then “wish-list” items.
Make sure the GMs and PDs all agree on the criteria
and protocols you intend to put in place. That way,
these folks will be the buffer between you and the
rest of the office.

If you all send the same message, the rest of the
office will buy into the concept. All it takes is one of
them not to take part — and problems will arise. That
is why it is very important to take some time to listen
to—andaddress —the concerns of everyone involved.

Furthermore, you need to have the discipline to
under-promise and over-deliver, since all it takes to
lose the trust you have worked so hard to build up is
to allow some important project to slip through the
cracks. So be honest about your abilities. 1f you have
the right expectations set going in, there should be
very few problems on a day-to-day basis.

DO NOT BE A MYSTERY

All too often, engineers are thought of as these
mysterious beings that come and go as they please
and are rarely seen, spoken to only during emergen-
cies. But this will not work in today’s environment.
You need to be available to staff.

So the second step is fostering active communi-
cation throughout the facility. This is the key to
turning everyone into support staff.
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It is no secret that most of the time the trick in
making people happy is simply stopping to make
sure they know that you have acknowledged their
problem. They need that positive feedback.

Our system here is for anyone on staff to email
me with any issues that come up. My life (and
career) saver is my Blackberry! Thanks to the Black-
berry, 1 can respond to them immediately — even
after hours and weekends — with an acknowledg-
ment of their problem and an estimate on when I can
have it addressed.

It only takes a minute of your time, but that kind of
feedback makes all the difference in the world to them.

BE AVAILABLE TO EVERYONE

While some stations may not have email avail-
able to everybody, there are other solutions. For
example, Microsoft FrontPage has tools to create an
on-line form that can be filled out via website.

When the user submits the information about a
problem, the contents get emailed to a designated
email address. Though it takes some of the imme-
diacy out of a reply (if the submitter does not have
email, for example), it is another way to get trouble
reports quickly. If web design is not your thing, you
should be able to have the company that designs your
station website help you put something together.

If none of that is available, go to the old standby
—answer the phone! Anything you can do that imme-
diately lets the person on the other end know that
their problem is your problem will make a big differ-
ence. Sure, you might get a few calls at inconvenient
times, but as the staff learns that you are working as
quickly as you can to clear problems, they will know
when it is appropriate to call — and when they should
let you sleep.

The end result in my case is that to the employees
of the two markets feel that | am still working on their
problems even when | am not there.

USE ALL THE TOOLS AVAILABLE

The third step is to use technology to your advan-
tage. Most of ourdelivery systems, including transmit-
ters, are |P based. In previous articles (Radio Guide,
December 2006 and January 2007), | explained how
to set up a secure VPN link. Set it up and use it.

It really is great when | can solve an IT problem
in Milwaukee while | am in my Madison office or do
routine server maintenance from my recliner at home
in the evening. You will be amazed at how much
freedom this tool alone will give you. I can access the
key components of all 18 streams from anywhere
there is an Internet connection.

My experience has been that a good 90% of all
our trouble calls can be resolved with a quick hop
onto the VPN,

WHEN LOSING IS WINNING

Finally, give your engineering staff the training and
tools that they need to take some of the burden offof you.

The greatest accomplishment a manger can have
is to lose an employee because he or she grew out of
the position and is ready to step up. That may sound
backwards, but it really is not.

A successful manager always surrounds them-
selves with smart people. | have no doubt in my mind
that | could go on vacation, turn my phone off, and
come back without missing a beat, because my guys
are on the job. That can only come from taking the
time to train and supervise them well.

Today’s engineering manager has more responsi-
bilities than ever. Fortunately, technology has gotten
better, resulting in more reliable equipment and
more tools to get the job done. In the end, it is all
about working smarter, not working harder!

Chris Tarr, CBRE, CBNT, is the Director of Engineer-
ing for Entercom in Milwaukee and Madison, WI. While it
might be hard to predict exactly where he is on any given
day, you can contact Chris at ctarr@entercom.com
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Meet Some Real-World Super Heroes...

Mark Ericson and the WOKQ morning team, along with

Steve Vanni from Technet, recently used ACCESS to deliver a
three hour remote from the top of Mt. Washington. For mere
mortals, this would have been an impossible task. The height,
the weather, the distance — all conspired to prevent a successful
remote. But because they carried ACCESS, they became real-
world super heroes.

ACCESS delivers mono or stereo over DSL, Cable, Wi-Fi,

3G cellular, satellite, POTS (yep, ACCESS is a full featured
POTS codec and works seamlessly with Matrix, Vector and
Bluebox)— plus some services you may not have even heard of.
Given the challenges of the public Internet, it's no small boast
to say that ACCESS will perform in real time over most available
IP connections.

Want to learn more? Contact Comrex to get a FREE booklet
that explains ACCESS BRIC technology and how it differs from
traditional IP codecs. Become a real-world super hero!

Toll Free: 800-237-1776 * www.comrex.com ¢ e-mail: info@comrex.com
19 Pine Road, Devens, MA 01434 USA -« Tel: 978-784-1776 « Fax: 978-784-1717

Read more stories of real-world super
heroes at comrex.com: '
* Springfield, MO: Miraculous ACCESS
* San Diego, CA: Somawhere...Beyond the Sea! |

* Boston, MA: Zakk Wylde Concert—Ozzie Osborne’s
Guitarist Plays for WAAF at a Listener’s Workplace!

* Lynn, MA: Toys for Tots—Remote on the Move
* Boston, MA: Car Dealerships at Christmas. ACCESS Delivers.

* UK: ACCESS on VSAT—A Clever Solution From Our
Friends in the UK

* Cancun: Sunrise Over IP

* Brockton, MA: Minuteman Communications Always
Gets TheirMan... um... | Mean, Their Remote

* Alpena/Tawas City, Ml: Are You Tired of
STL-Over-the-Publicdnternet Stories Yet?

* Dallas: The Ticket

* Amarillo, TX: You Gotta Do What You Gotta Do
* Asia: Radio Free Asia - Live From the Himalayas
* Way Up In The Sky: Live From 37,000 Feet

Are YOU a real-world super hero? Log on to comrex.com
and let us kncw how vou've used ACCESS to save the day
at an impossible remote!

Put Comrex On The Line.
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- by Clarence Beverage
Guide

AM Directional Antenna
Pattern Verification Advances

On May 23, 2007 the FCC Released a Public Notice
titled “Comment Sought on Proposed Rules Permitting
Antenna Modeling to Verify AM Directional Antenna
Performance, MM Docket No. 93-177.” This is a signifi-
cant development for existing and future AM station
licensees and, if the proposed new Rules are imple-
mented, should have a substantial impact on the broadcast
engineering community.

A LONG STANDING DOCKET

In June of 1999, the FCC released an NPRM in MM
Docket No. 93-177. This put forth the proposition that a
directional antenna proof of performance might not be
necessary if an antenna system was adjusted pursuant to
Numerical Electromagnetics Code (NEC)“moment method”
analysis. Numerous comments, pro and con, were filed in
response to the inquiry.

However, in the Report and Order released in March of
2001, the FCC stated “... we believe that it is premature to
take any action on the use of certain computer modeling
methods to verify directional stations’ operating param-
eters. We also seek additional comments on these methods.”

Meanwhile, it would seem that most everyone who is
involved in adjusting and maintaining directional antenna
systems would agree that the current process of taking and
analyzing radial field strength measurements is time con-
suming and expensive. In many areas of the country,
ongoing construction and urbanization make interpretation
of new measurement data problematic and render historical
measurement data used as a reference for correct pattern
adjustment less than meaningful.

BACK TO THE FOREGROUND

These facts — coupled with a shortage of qualified AM
field personnel, a desire by many stations to upgrade or
refurbish their existing directional facilities, and a signifi-
cant number of new construction permits to be imple-
mented around the country — have led to a renewed interest
in computer modeling as a tool to verify AM directional
antenna performance.

In the fall of 2006, a group of consulting engineers,
broadcasters, and manufacturers met at NAB headquarters,
and continued to meet through the spring of 2007. NAB did
not sponsor the meetings but did provide facilitation, meet-
ing space, and administrative support.

The ad-hoc meetings provided an opportunity for engi-
neers who are expert with AM directional antenna design
and/or maintenance to share ideas regarding improvements
to the science and provided material which individuals or
organizations that wished to submit comments to the FCC
relating to discussions and recommendations derived from
the meetings could utilize. Because the meetings were un-
sponsored, FCC staff could participate in the discussions
without showing bias to any particular agenda.

THE AMDAPV COALITION

Participants in the group who wished to file a request
with the FCC to reopen the discussion on computer model-
ing became known as “The AM Directional Antenna Per-
formance Verification Coalition” (Coalition).

The Coalition then filed a request with the FCC on May
4, 2007 requesting that a set of proposed Rule changes be
considered and the proceeding be reopened for public
comment. The FCC’s May 23rd Public Notice acknowl-
edges the Coalition’s filing and sets July 23, 2007 as the
date for filing comments.

Here is what the Coalition proposed.

« Giving broadcasters the choice of licensing a direc-
tional antenna system using, 1) the traditional proof of
performance employing field strength measurements, or, 2)
computer modeling and sample system verification.

» Stations choosing to use computer modeling would be
required to model each element of the directional array
using a method of moments computer program in a manner

that does not violate any of the constraints of the computer
program used. This wording gives the engineer the flexibil-
ity to use known NEC or Mininec based programs.

(For those unfamiliar
with “method of mo-
ments” programs, a partial
representative wire model,
created by  Grant
Bingeman, using EZNEC
Pro, NEC-4, is shown. A
program widely in use to-
day for broadcast tower
analysis is MININEC
Broadcast Professional.)

* The computer model
will be used to generate a
set of drive impedances
andsample system param-
eter values which, when
verified by comparison to
measured base impedance matrix data, will be used to
determine the required antenna monitor setup parameters.
Very specific requirements for sampling system documen-
tation and accuracy are proposed including a requirement
that each sample line be equal in both length and imped-
ance. Tower spacing and orientation must be certified by a
qualified professional.

* Reference field strength measurement locations are
proposedto be established at certain directions correspond-
ing to pattern minimum and maximum radiation. Since
pattern adjustment is based on a very well-defined and
stable system, the integrity of that system is proposed to be
recertified every two years.

In the author’s opinion, the very act of discussing and
moving forward to perfect the methods proposed is benefi-
cial to our industry. As with all technology changes, new
and improved methods and test equipment will undoubt-
edly appear, further enhancing our ability to properly quan-

tify DA pattern operation.

Clarence M. Beverage. of Communications Technologies, Inc.,
first began his career as a Broadcast Engineering Consultant in
1975. Questions relating to issues addressed in this article may be
sent to cbeverage@commtechrf.com
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WorldCast Eclipse

At last! An IP audio codec that offers a reliable, DSP-based platform and automatic

back-up for 24/7 reliability.

APT's WorldCast Eclipse is the ultimate in flexibility and choice offering IP, X.21/V.35 and ISDN
interfaces and a selection of popular coding algorithms including Enhanced apt-X,

MPEG Layer 2/3, MPEG 4 AAC, G.711 and G.722

All the features you expect from a professional broadcast codec are supplied as
standard: analog and AES/EBU 1/Os, adjustable silence detection, alarm ports,
contact closures, speed dials, embedded auxiliary data and many more...

Configuration and control of the WorldCast Eclipse is straight-forward and
simple thanks to APT's powerful and intuitive Codec Management System
(CMS). Offering extensive real-time management of multiple codec units, the
CMS enables alarm monitoring, logging and performance monitoring as well

as configurable user and audio profiles.
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Also Available:

WorldCost Horizon
Bidirectional stereo audio codec offering |
Enhanced apt-X over IP

WorldCast Meridian
Multi-algorithm audio codec with both IP & X21/V/.35
interfaces

WorldNet Oslo

Professional, Modular Audio Multiplexing Platform offering up
to 14 stereo channels over T1/ E1 or IP links with Enhanced
apt-X or linear audio. Built-in redundancy, automatic bock-up
and hot-swappable cards ensure round the clock reliability
for multi-channel STLs.

APT Headquarters
Tel:  +44 (0)28 9037 1110
Email: info@aptx.com

APT North America
Toll Free: 800 955 APTX
Boston Tel: 781 810 2260
Florida Tel: 772 340 0850

‘ Email: sales@aptx.com
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Tech Support

Forum

by Jeff Welton, Nautel

Seeking and Delivering the
Right Level of Tech Support

What do vou consider sufficient levels of support from
the folks on the other end of the phone when it comes to
helping you stay on-air and legal? Jeff Welton was sur-
prised at the responses he got to this question, especially
regarding how they relate to the types of calls he has
actually experienced during 16-1/2 years of providing
technical support.

| recently asked a group of engineers on the BROAD-
CAST Internet mailing list (at www.radiolists.net) just
what they expect from technical support when they call the
factory. Theresponses were several and varied from “what-
ever support is necessary” to “providing support should be
limited to what a reasonably competent and experienced
engineer might know, or be able to easily learn.”

In a separate on-line conversation about a month after
that, it became apparent to me that the issue of “how much
is enough and how much is 0o much’ regarding technical
support expectations is not specific to us at Nautel and
affects all manufacturers, broadcasters, and station/con-
tract engineers. In fact, there are some very specific con-
cerns which vary from one manufacturer to another, de-
pending on equipment design and operating conditions.

With more programming and IT folks -- even managers
— who do not understand electronics calling for help when
a transmitter goes off, we find ourselves balancing be-
tween wanting to help get stations back on the air and not
wanting to harm someone in the process.

KNOW YOUR TRANSMITTER

As Nautel only makes solid state transmitters, the
voltages tend to be much lower than in a tube transmitter
and my tips are based on that model. But be aware that
when working on tube transmitters, judicious use of the
shorting stick is not a recommendation, but a requirement
which candirectly affect your life-span. 1f you do not know
what a shorting stick is nor how to use it, make sure youtell
the tech support person right away.

On that note, it is time to sharpen your crayons and jot
downanote ortwo about what you candotohelp us help you.

The first thing that comes to mind for me when we are
talking about maximizing the return from the support
experience is that it really helps the support person if they
know what equipment they are supporting. In these days of
changing call signs and corporate structures, sometimes
the only constant is the serial number label on the back of
the equipment. With that serial number, we can tell every
module that was shipped in a particular box, as well as
having access to the entire failure history of that unit.

Nevertheless, it is surprising how many calls we get
where the caller is nowhere near the unit and has no idea
as to what serial number is on the box. To counteract that,
we have had to build a searchable database of equipment
that allows us to look for any of several identifiers
frequency, power level, city, engineer name and the like.
Even with that, the first five minutes of a call are
frequently wasted trying to determine exactly what we
are working on.

THE RIGHT INFORMATION

I suggest that having a list of equipment at each
transmitter site, identified by serial number, would speed
up the support process and allow much more efficient
service. We do not necessarily need to know how you
refer to the station (afterall, “Jammin’96,” “TalkRadio,”
or a call sign are all just labels), but knowing the equip-
ment serial number will allow us to immediately get to
the service history of the unit.

In addition, we are told quite frequently that either the
manuals are not on the site at all — or they have been
damaged by rodents. A lot of times helping you can be
made more efficient if the support tech is able to walk the
caller through the schematics of the equipment, allowing
them to anticipate the next steps and frequently finding the
problem on their own, based on our assessment of the
circuit they should be troubleshooting.

3 AYym uyor :o1o0yd

Support techs like Nautel’s Scott MacLeod can more
easily help callers solve problems when they know ex-
actly what gear is involved.

I usually recommend the set of paper manuals on site
be placed inside asealed container (raiding the Tupperware
cupboard at home frequently works for this!). In sites

where there is a computer with CD-ROM available, an
electronic copy is useful, but it is much easier to page
through a printed manual and add notes or measurements
to the schematics.

Keep in mind, too, that while we can provide electronic
manuals for newer equipment in an email at no charge,
spare paper copies frequently come with a price, so protect
the ones that are shipped with your equipment.

BE ON SITE

Very often we will geta call froman engineer (or worse
—a non-technical person) who is nowhere near the equip-
ment. The call usually starts with the comment that they are
having a transmitter problem but are two hours from the
site; could we provide ideas regarding the possible causes?

Sometimes they will then describe symptoms based
upon what is being heard off-air or telling us which alarms
are being reported by the remote control. Frequently all
they know is that the audio is distorted, that there are spurs,
or that it is completely off the air. Pressing a support tech
to guess as to possible causes and solutions without having
the information required to make an accurate diagnosis
actually slows the support process down, rather than
speeding it up.

If I have a choice, 1 would prefer that you wait until
somebody — anybody — who can read the meters and alarm
indications is at the site. Knowing exactly what the front
panel meters are reading and what red lights are lit usually
gives us a clear indication of what might be going on.

Telling us you are off the air and asking what could be
causing that is not going to get you a useful response,
unless you are looking for an explanation like the vener-
able: “No one has ever reported that before” (or the tech
yields to the temptation to say something about an alien
spaceship landing on the transmitter building and causing
VSWR trips just prior to an abduction).

THE RIGHT TOOLS

It also is important to send the right person to the
transmitter for troubleshooting — and ensure they have
the right tools at hand. Many times we will get a call from
a DJ/PD/GM at a small market station who is standing in
front of a box that is off-air with nothing more than a low
quality voltmeter and a multi-tool.

While we can frequently lead such an individual
through the basic troubleshooting process to a point
where we can get something on air, just as frequently we
will have to tell him that more equipment or skilled
personnel are required to identify the nature of the
problem (including test equipment such as an oscillo-
scope or a proper tool kit).

As the customer is under a lot of pressure due to the
lack of product being delivered to the listening audience,
this can lead to frustrations that could have been avoided
if either the site or the person making the call was better
equipped. To that end, we have recommended a minimum
list of tools and equipment that should be on hand before
the customer picks up the phone, in order to speed up the
troubleshooting of the unit and to reduce the tension/
frustration on their end.

(Continued on Page 10)
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innkeeper 1r¢ Digital Hybrid '

Innkeeper 1% Digital Hybrid™
Cell Drop

Accd |

Why take a successful line like the innkeeper 1
and change it? Because we knew we could make
it better AND lower your cost!

For starters, we’ve combined the features of the
innkeeper 1 and the innkeeper 1x into a single
hybrid that’'s more than the sum of its parls.
As with the original, the new innkeeper 1x is
a full-featured phone line interface which uses
o proprietary dual-convergence echo cancel-
ler algorithm. It's designed to achieve excellent
separation without any setup, and without sending

JK Audio

» -

. Power Ring OH
JK Audio Jac |

a noise burst down the line. Plus, we’ve added an
RS-232 connector for remote control applications
and made them globally-compliant.

For remote control, we’ve now got two compatible
products. The Guest Module 1 gives you remote
access to the on-hook/ off-hook and dial features
of the innkeeper 1x series digital hykrids, using an
8 pin RJ45 modular cable.

The RIU-IP interface contains ¢ web server
which allows you to send and receive control data

sching  Presence tkHztene Auto-Ans

MEEt The NeW |Imkeep9I‘S (they're a very functional family)

We've refined our innkeeper 1(x) line, qussied it up, gave it some great new features, expanded its family AND lowered the cost!

through your web browser. It can be connected
to your camputer NIC card for direct control,
to a switch or hub for network control, or to an
ethernet port with internet access for control from
anywhere in the world.

Innkeeper 1x is more than a facelift. More than
an upgraded feature set. It's a comprehensive,
streanalined hybrid environment that gives you the
tools you need to control it from anywhere. Visit
us on the web or give us a call to learn more about
innkeeper Tx.

www.jkaudio.com

~
&

TOOLS FOR SUCCESSFUL RADIO  JKAudio, Inc. Sandwich, IL 60548 USA + Toll Free: 800-552-8346 « Tel: 815-784-2929 » Fax: 815-786-8502 * www.jkaudio.com * info@jkaudio.com
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Interior Craftsmanship
Synonymous With Kintronic Labs

423.878.3141 fax 423.878.4224 Email: kti@kintronic.com www.kintronic.com
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Tech Support

by Jeff Welton

Continued from Page 8

THE LIMITS OF TECH SUPPORT
As stations move to contract engineers or regional
engineering departments that may be based in a differ-
ent city, we are getting more and more calls from non-
technical personnel regarding transmitter problems.

The result is that our techs are frequently put in the
position of having to judge the technical ability of the
person making the call, in order to determine whether or
not they are a hazard to the equipment or 1o themselves.
Quite often, despite their protests, we have to tell them
that it is time to get a qualified engineer to
finish the troubleshooting job.

This can happen for a variety of rea-
sons. In addition to the obvious safety
issues, there are several reasons why we
will not recommend somebody going into,
forexample, an AC power supply cabinet,
if we do not think they could do it safely.

Remember, transmitters consume a lot
of electricity and convert most of it into
RF - and there are several points inside
that box where you can come in contact
with that electricity if you do not know
how to take the basic precautions. In addi-
tion to shortening your life expectancy, it
is hard on the equipment!

BEING SAFETY CONSCIOUS

If a service tech tells you it is time to
get some additional assistance on-site, that
tech is working on the old premise that
nobody ever died from a lack of rock and
roll — but more than a few have died from
electric shock and/or RF burns.

We find that we often have to remem-
ber to provide cautions that would be ob-
vious to a trained enginecer: things like
switching off the transmitter and the wall
breaker before you use the shorting stick
on the RF output network of an AM trans-
mitter. These are so clearly based on clear,
common sense that it could be easy to
forget to warn the person on the other end
of the phone. Fortunately, we got the mes-
sage and are quick to offer frequent warn-
ings during tech support calls.

Furthermore, we will occasionally tell
acaller that the transmitter simply is going
to be off-air until somebody with more
training or experience can look at it. Do
not be angry! If your station does not have
a full-time engineer, your support tech can
frequently recommend anexperienced con-
tract engineer in your region or, if all else
fails, arrange a fast site visit to look it over.

BUILDING IN SAFETY

At Nautel we have tried to resolve
some of the safety issues by proper design
in the manufacturing process. The idea is
to make certain that the only way to access
areas with dangerous voltages is with a
tool of some sort (screwdriver, wrench,
etc.) as opposed to simply being able to
open a door (interlocked or not).

Then, all our support staff are trained
that the line “now go grab a #1 Phillips
screwdriver” should be preceded with *“make
sure the transmitter is off and the breaker
is open.”

However, once again, there still are
going to be times when we will not make
statement number one, let alone number
two. This will be if we feel that you could

be exposing yourself to a situation that you are not
ready to handle. Station staff should view this posi-
tively. We are not unwilling to help, we just want you
to survive the process.

GETTING THE BEST SUPPORT

So to summarize, if you have to call tech support,
you will find the call much more efficient if you have the
following information at hand:

* The serial number of the equipment.

* A summary of the symptoms and alarm indica-
tions. (This does require a physical presence at the site.)

* Tools and test equipment necessary for trouble-
shooting. At the minimum, a decent set of screwdrivers
and wrenches, a good multimeter and, very possibly, an
oscilloscope for off-air calls of any nature. For calls
related to HD Radio systems, a laptop computer and
RJ45 cable will also frequently speed up the process.

+ It no skilled engineer is immediately available, one
should be notified that their presence may be required,

.

Drive Time

Contact us today for more information!

should we determine that your safety (or equipment) is at
risk based on our assessment of your skill level.

« All the pertinent technical manuals!

With these items and a bit of patience on both ends (we
realize the pressure in an off-air situation, regardless of
market or transmitter size), the entire troubleshooting
process can be made much more efficient and the amount
of time spent answering the “when are we going to be back
on air?” calls can be cut to a minimum.

A frequent contributor to Radio Guide. Jeff Welton spent 16-
172 vears in the Technical and Field Support Department. prior
to he promoted to Technical Sales Representative at Nautel Lid.
You can contact him at jwelton@nautel.com

Need quick help with a problem?
Sign up now for the
Technical Assistance mailing list.

www.radiolists.net

COMET, the world leader for high voltage vacuum capacitors, leads the
next wave of innovation with the Integrated Drive.

The ideal solution for today’s transmitters, antenna tuning, phasing and
coupling units; the Integrated Drive is a multi-functional product for the
accurate alignment of motors, couplers, and capacitors eliminating the

need to source and integrate components from multiple suppliers.

In addition to ensuring 100% accuracy, the Integrated Drive dramatically
reduces R&D, procurement and assembly lead-times, and replaces tedi-
ous and error-prone manual assembly with a standardized, easy-to-install
subsystem. Our single source solution is easily integrated into new and
existing applications.

The X-perts for security, inspection, electronics and communication

COMET North America, Inc., 76 Progress Drive, Stamford, CT 06902,
T +1 203 969 2161, F +1 203 969 2162, usa @comet.ch, www.comet.ch
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The New Sicon-8 VVoice Remote Control

Introducing the Sicon-8, a revolutionary transmitter site controller
S with custom voice recording technology for perfectly natural
== sounding dial-up or radio link control. All of the I/O, including

CircuitWerkes

po— ] - _'_','_",F.,T_",l_'_.._“.;_.-‘. TR 8 channels of relays, are included on the main board so there is
‘1 - Té"b“'m e ‘E“E"-E"T:'T no need to buy anything else. All metering, status and control
s TSI, . 2 connections are on depluggable screw terminals. An expander
Thr ClrcquWsrkc-'s Sicon-8 Voice Remote Control chassis, the SX-8, adds eight channels of metering, status &
™ Use our pre-recorded voice IaapbASEs OrE RN T confrol to an existing Sicon-8 for a m_aximum of 16 channels.
Designed to be controlled from any dial-up telephone, an
& 8 channels of metering, status and control (expandable to 16) auto-answer cell phone or from its serial port, the Sicon-8
and up to 5 alarms per channel. . gives you the control options that you need. A free, Windows

program, the Sicontroller, gives you full access to all of the

No accessories necessary to control your site right out of the box. . i . ¥ i :
> 4 b g Sicon-8's programming and control functions. Basic logging

> Auto-ranging, auto-calibrating meters make setup a snap. functions are included. Live Internet interfacing is
accomplished with an inexpensive accessory. Visit us online at
$ Function scheduler, auto-logging & alarm reporting included. www.circuitwerkes.com for complete info on the Sicon-8.
T Au_- /o N%\—““:: - "“

CircultWerkes

MicTel

Unattended Dial-Up Broadcasts with the DR-1O

PGM/Mic Input Headset

i< in o i pam Ny m‘:&a P The DR-10 is a Dial-Up remote control with balanced, telephone
= - - audio input & output that can control many automation systems
or your audio console for unattended remote broadcasts.

& ' > Our Silencer™ option removes control tones from the audio path.

S Use the DPDT relays to insert the phone audio directly into the
program path when necessary, especially for emergencies.

MicTel Mic/ULine to Telephone Interface

¥ Outputs & Inputs for telephone handset, cellular phone
or balanced line level at up to +10dBm.

TelTap Pocket-Sized Manual Telephone Coupler
¥> Operates up to 36+ hours on two 9V alkaline batteries. > Can be used as a phone tap or a passive manual telephone coupler.

¥ High quality, user-switchable, internal limiter P Send or receive telephone audio.
prevents clipping.

$ Compact size & low cost makes the TelTap a great addition to
¥ External power input with silent, auto-switching your remote kit for main or backup capabilities.
battery backup.

Discover more online at [~ ="~
- gy b er m
> it g v sy Crcuitwerkes.com - CYY__

CircutWerkes. Inc. - 2805 NW 6th Street, Gainesville, Florida 32609, USA. 35£-335-6555

rfSoftware has the engineering tools you want and money saving features that you'll love!

wmramz || rflnvestigator is a tool for analyzing FCC spacing, FCC contours & much more! Population data,

| mmeemestl ) JLC data, terrain data, Longley-Rice models, Topo! maps & drive test data can all be displayed in
rfinvestigator. It offers a host of advanced features, many of which are not found in similar
programs or are offered as expensive additions, like a terrain profile tool and our antenna design
tool that can automatically calculate your antenna pattern for you. Add our DB-Builder program
and never buy another FCC database! Ever!

Although rflnvestigator offers sophisticated features, the user interface is intuitive & simple to
RARSFME0]) .; use. rfinvestigator’'s power makes it useful to the experienced engineer while its easy-to-use

dBu Contour

£ menus make it friendly for station and group owners. , '
rfsoftware, Inc. Need AM Tools? Call Us!

. Visit us at www.rfsoftware.com or call us at 352-367-1700 for info on our AM & FM tools!

mnovatnve englneerlng tools




FCC

Focus

by Laura Mizrahi

Planning for the Future
The Upcoming NCE-FM Filing Window

Ifyou are in this business and not living under a rock,
you are no doubt aware that there is an imminent filing
window regarding new or major changes for non-com-
mercial FM facilities. It is scheduled to be open October
12th through October 19th, 2007.

A LONG WAIT

Some seven years have elapsed since April 2000,
when the Commission imposed a freeze on the filing of
all new or major change NCE-FM applications. There
is, understandably, a great deal of interest and excite-
ment being generated by this upcoming opportunity,
and one can assume many applications will be filed
during the window.

The implications of this filing window will, of course,
vary based upon the perspective of the individual broad-
caster, or hopeful broadcaster-to-be.

So, what should you be doing, either as an existing
or potential broadcaster, in preparation for this filing
window? The following questions, suggestions and
examples may help you focus on how to make the most
of the less than five months remaining before the
feeding frenzy begins.

RULE CHANGE FOR
EXISTING BROADCASTERS

Inits Biennial Regulatory Review — Streamlining of
Radio Technical Rules in Parts 73 and 74, MM Docket
No. 98-93, First and Second Reports and Order released
March 30, 1999 and November 1, 2000, respectively
(which complete Rules became effective December 20,
2000), the Commission adopted a number of Rule
changes which will be beneficial to the non-commer-
cial FM broadcaster.

Among these changes was the modification of Sec-
tion 73.509 — the portion of the Rules associated with
non-commercial FM full service facilities. [t now speci-
fies using the less restrictive 100 dBu interfering contour
(in lieu of'the prior 80 dBu interfering contour) in overlap
studies involving second-adjacent channel relationship
NCE-FM (and FM translator) stations in the reserved
portion of the FM band.

Adoption of this Rule change has brought the pro-
cessing of non-commercial proposals in line with the
processing standards in effect for commercial FM sta-
tions, with the interference ratio for predicting prohibited
overlap for second adjacent stations to +40 dB from the
prior +20 dB.

In addition to providing a common interference pre-
diction standard between the commercial and non-com-
mercial FM services, the adoption of this less preclusive
standard was expected to create potential opportunities
for NCE-FM (and FM translator) stations (o increase
power and coverage, as well as provide them with greater
site selection flexibility.

GETTING AHEAD OF THE WINDOW

While a number of broadcasters were quick to jump
atthis favorable combination of circumstances to explore
theirability to possibly enhance the extent of their facility’s
signal, it is unlikely that all existing stations have ben-
efited from a study in this regard.

For example, in conjunction with this Rule modi-
fication, a number of facilities have moved to an
adjacent frequency, changing what may have previ-
ously been, say, a co-channel allocation relationship
to a first, second or cven third-adjacent one. I1f'such an
allocation change has occurred in your area during the
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intervening time period, itis possible that yourstation’s
coverage area could be extended.

An example of how this second scenario could be
advantageous is depicted in Figures 1 and 2.

A SIMPLE EXAMPLE

Figure 1 shows Station A and Station B in their prior
co-channel relationship, where the respective 40 dBu
interfering contours could not overlap the protected 60
dBu contours of either station.
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Two co-channel stations, with Station A
limiting Station B’s options.

When the Rule changes permitted Station B to file an
application to specify a first-adjacent channel change
from Station A, the resulting mutual interfering contour
now becomes the less restrictive 54 dBu. As shown in
Figure 2, this relaxation of the interference protection
requirements permits both facilities to extend their sig-
nals in each other’s direction as long as no new overlap
is created. (It should be noted that Station A employs a
directional antenna pattern while Station B does not; the
variations in Station B’s antenna pattern are strictly
terrain induced).
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With Station B moving one channel, both
stations can improve their coverage.

Obviously, such a change is more beneficial and
worth the associated engineering and legal fees in situa-
tions where the extended signal covers a significant
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population. In some instances the additional population
could number easily into the thousands.

Therefore, as the NCE-FM filing window approaches,
it would be prudent for existing NCE-FM broadcasters to
ask their consulting engineer to review their station, or
stations, to determine if any optimization under the
current Rules is possible. Once the window opens, many
of these options will be lost to the industrious potential
new broadcaster who has been diligent (or lucky) enough
to have ferreted out a“*hole” in the spectrum —and forever
precluding an improved signal for the existing station.

PREPARING FOR THE WINDOW

Of course, it should not be assumed that only poten-
tial new broadcasters will be taking advantage of this
upcoming opportunity. Existing broadcasters will move
to protect their commodity. And this is a word to the wise
for the broadcasting neophyte — a large number of exist-
ing station owners are already beginning to explore new
facility possibilities and preparing applications well in
advance of the October 19, 2007 deadline.

Given the existing broadcaster’s savvy in these mat-
ters, those hopeful to join their ranks must begin the
exhaustive study process as far in advance of the deadline
as possible. This means engaging the services ofa qualified
consulting engineer and FCC attorney now, as many firms
will likely find themselves in a conflict of interest mode
with those clients who have begun the process early and
expressed an interest in a specific geographic location.

Once you have obtained the required technical and
legal expertise, the most helpful information you can
provide your consultant in the first phase of the project,
the in-depth allocation study, is the coverage criteria
most important to you. But it is also important to be
realistic; even the most talented of consultants cannot
create a facility opportunity located within highly popu-
lated urban geographic areas such as New York City, NY,
Los Angeles, CA or Chicago, IL.

It may be possible, in some less densely populated
vicinities, to uncover an allocation opening that may be
able, with a creative engineering design, to provide
secondary service to a more highly populated area. How-
ever, such studies are complex and have the greatest
possibility of success when the consultant is given a
significant amount of lead time.

THE POINT SYSTEM

Part of what led to the prior seven-year freeze was the
fact that, in the early 1990’s, the previously utilized
comparative hearing process (which had been used to
decide between mutually exclusive, or “mx’d” applica-
tions), was abolished by law as having been “arbitrary
and capricious.”

Several attempts by the Commission to establish an
alternative process by which such a decision could be
made were unsuccessful, until the year 2000, when anew
“points system” was adopted by the Commission for this
purpose. The system, as the name implies, awards points
to each applicant based on the merits of both its technical
and legal proposal, or proposals. Hence, it is in an
applicant’s best interest to try and fashion its application
in the most favorable way, taking into account the points
system as it currently exists.

Finally, given the length of the intervening time
period since applications of this nature were last ac-
cepted, it should be assumed that there will be a large
volume of applications filed. Thus, filing multiple appli-
cations for various locations may enhance your chances
of successfully being awarded a construction permit in
this filing window.

At the same time, although there has been some talk
that the Commission is considering limiting the number
ofapplications any one party may file, at the time this was
written there has been no action in this regard.

Whether you are planning to file during the upcom-
ing window or wondering if you have room to improve
your existing station, it is well worth your time and
effort to seek an opinion from your consulting engineer
as soon as possible.

Lawra Mizrahi, of Communications Technologies, Inc., has
been involved in broadcast consulting engineering for over 20

vears, Questions of a broadcast technical nature can be sent 1o
Imizrahi@commtechrf.com
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j MT-MR Platinum STL System

o

For its excellent quality-price value.

For its adjustable transmission
power output from O to 20U for any
selected operational frequency.

For its double conversion recciver

that makes it aptfor digital codifica-
tion (Up to 4 audio channels).

For being digitally syrthesized in 20 MHz operational band for
Frequencies from 150 MHz to 960 MHz.

For the fact that both the transmitter and receciver can measure the
modulation pereentage and pilot signal level (19 KHz stereo without

disconnecting the audio from the transmitter)
For its remote control.

For its analog telemetry.
for being made for mono or
sterco (MPX) signal.

For its capability to work
with AC power voltage from
90 to 250 V, 50/60 Hz, and
also with external battery if
needed.

ommunication

OMB AMERICA 3100 NW 72nd. Ave. Unit 112
phone. (305) 477-0973 MIAMI, Florida 33122 USA
(305) 477-0974 http://www.omb.com
fax. (305) 477-0611 usa@omb.com

// Free UPS Ground shipping within the continental USA

WHY NOT SWITCH TO MCI?

CompLETE FM/TV ProbucTt LINE

Y

>
/ e ANTENNAS
/

/" e SPLITTERS

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

Control panels available.

e NoT1cH FIiLTERS
o HaRrRmoONIC FILTERS

/" o Power COMBINERS

e CHANNEL COMBINERS

/
/o N +1 SwitcHING MATRIX

//

and Canada - SWITCHES ONLY

Micro Communications, Inc. m
.

Toll Free: 800-545-0608
: www.mcibroadcast.com

Some callit
“The Ultimate Translator Recever”

hy? Because it has so often brought ‘iffy’, as well as downright ‘useless’
Wtranslator sites to fully airable signal. Add to that, the FT-1 AP's established

record of reliability, and extraordinarily low maintenance and you have a
receiver that will pay for itself many times over with service visits you won't
have to make; not to mention a signal that will maintain your listener’s
attention. In other words, "It leaves you alone to do more important stuff.”

The FT-1 AP features our acclaimed, high resolution, analog, FM tuner, and
state-of-art, digital control system which maintains tuning accuracy at all times.
even after power failure. Included also is adjustable Composite Output and
+10dB audio (XLR) outputs.To further enhance the FT-1AP's versatility, it
offers optional, level- adjustable, Carrier Sense(to assist in meeting FCC regs);
an RS232, Serial /O port. and a gain-adjustable, stereo headphene outlet.

The FT-1AP(FM-only) and FTA- |00P(AM/FM model) are availatle direct or
through your favorite equipment dealer.

knl} fa nfa Ve Electronics. Inc.

6509 Transit Road, Unit H-1 Voice - 716-683-5451
Bowmansville NY 14026 Fox - 716-683-5421

Email “proinfo@foniore.com” Websive: "wwwfonfore.com”

Desigming receivers “hak broadcasters car: rely N

1-800-268-8637(U.S. & Canada)
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Studio

by George Zahn

Your Air Studio Microphone,

Your Sound,

Is a microphone just a microphone — whatever is at
hand will work? As George Zahn shows, there is good
reason to give serious thought to which microphone vou
install in your control and production rooms.

It is one of those devices used in every air studio
hundreds of times every day, yet most of the time we take
itas much for granted as the pen and paper we use to jot
down the temperature for the next break (or the forecast
and temperature on the computer screen for those using
more updated technology).

Yes, | mean the microphone.

All too often, when asked why they use a particular
microphone in the control room, many simply answer:
“That’s the one we’ve always used.” Or, perhaps the
answer might be, “It was the microphone on ‘sale” the
week we bought the studio equipment,” or “We got a
great deal on it, so we just grabbed one.™

If this describes microphone selection at your facility,
please read on, there are some things you should know.

TALKING ABOUT FAMILY

This month, it is time to take measure of your
primary air studio microphone.

Overthe past months, we have discussed the micro-
phone families and detailed the similarities between
microphones in each of the three main families
dynamic, condenser, and ribbon microphones. Now it
is time to meet a few of the individual family members
and to dispel the theory that a dynamic microphone by
any other name is basically a dynamic microphone.

Do you have an Electro-Voice RE27 or a Shure
SM7B? Ifyouare going to HD radio, do you upgrade to
a condenser such as Shure KSM27 on an Electro-Voice
Blue microphone? What about tube microphones? If
your reaction is “Who cares?” you may not be maximiz-
ing your on-air sound.

Justas you would not show up toajobinterview with
muddy shoes, a muddy microphone can make a terrible
first impression to a listener. Processing can help a bad
microphone to some extent, but you really only can do
so much to improve intelligibility.

This article is not going to try to tell you what
microphone to choose for your air studio, but rather
to get you to listen closely — and then to think about
what vou hear.

POPULAR DYNAMICS

We begin with a survey of control room micro-
phones by considering dynamic models, since they
constitute a majority of the on-air microphones for radio
because of their lower cost and durability.

One of the first considerations is that a dynamic
microphone made by one company is not going to sound
the same as one made by another. In fact,even within the
same manufacturer’s offerings, two different micro-
phone models will have different frequency response,
transient response, and overall performance.

However, any two examples of the same make/
model can have slight changes in performance. For
that reason, recording studios that use two identical
microphone models for stereo microphone techniques
place a premium on getting sequentially serial-num-
bered microphones to ensure that the two microphones
are as closely matched as possible.
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Your Brand

The internal factors that create the difference in-
clude the size of the diaphragm which vibrates to the
sound waves created by your announcers, the internal
electronics, design, and quality of the workmanship
and materials. External factors are obviously announcers,
engineers, studios, and interference.

Two of the great staples of AM broadcast, and a
number of FM stations, are the products from Electro-
Voice and Shure. They definitely do not have an
absolute “lock” on the market — and in future articles
we hope to cover some of the many alternatives from
other manufacturers.

Nevertheless, we want to take a few moments to
discuss some of the true favorites you are bound to find
in many stations. While the Electro-Voice RE20 and
the Shure SM5B have evolved into the RE27 and the
SM7B, all four models can be spotted in air studios all
across the country.

FYI ABOUT EV

Electro-Voice is celebrating its 80th birthday in
2007. It is now a division of Bosch, which manufac-
tures everything from automotive technology to power
tools and security systems

The Electro-Voice RE20 and
RE27 both feature large dia-
phragms that are welcomed by
deep-voiced announcers, plus the
older RE20 features a single-
setting bass roll-off that can be
used by the few that have too
much bottom end.(!)

The RE27 claims to produce
a more uniform bass response to
even out the exaggerated bass
from working too close (the prox-
imity effect). It allows you to
mold the sound further with a
high frequency attenuation that
allows you to battle excess sibi-
lance and two different bass roll-
offsettings to ward off the prox-
imity effect. Both models work
well without having to add large
external windscreens.

From this author’s perspec-
tive, the two EV microphones in
question are not the most aes-
thetically pleasing, although the
finish on the newer RE27 is a
shiny silver. The body design of
both more resembles a German
WWII hand grenade, but remember it is radio, so few
have to look at them unless you have a webcam and,
even then, they look big and official.

There are many houses that use the Electro-Voice
microphones because of the bass response and yet
there are some engineers who say they wish they could
get a few more “brights” (or better treble response)
from them. EV durability is very good, as would be
expected from the maker of the famous “hammer”
microphone, the Model 635A. The RE27 lists at about
$860, and a quick Internet search shows street prices
hovering under $500 as of this writing.

Electro-Voice RE27
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SHURE ‘NUFF

Shure has been a broadcast stalwart for decades and
may be best known for its rugged and versatile sound
reinforcement microphones, the SM57 and SM58.

The air studio Shure SM5B and SM7B are more
defined by their large windscreens than by the ap-
pearance of the microphone itself. The SM5B re-
sembles a time-release Contac cold capsule.

A long time favorite, the Shure SM5B.

The SM7B is less imposing, yet still boasts a large
front wind screen that could hold a tornado at bay.

The Shure SM7B

The Shure products are known for their midrange
frequency boost which adds presence to voice work.
Their windscreens encourage announcers to work close
to the microphone for plenty of bass without popping
their “P’s.”

The SM7B also claims to have improved resis-
tance to electromagnetic hum emitted by computer
monitors which are creeping ever closer to consoles
and microphones in many air studios. The 7B lists at
justover $600 but can be found on the market at under
$400 if you shop around.

MECHANICAL NOISE PROTECTION

Both the Electro-Voice and the Shure models have
forms of internal shock mount protection that reduce
handling noise or vibrations from those nasty springs on
the boom arms holding the microphones in many stu-
dios. Furthermore, these microphones feature cardioid
response, providing good rear and side rejection.

In looking at the specifications, the Electro-Voice
and the Shure models all appear to be pretty good
options with somewhat similar features. So why make
the fuss over which one of them — or even another
microphone — would make the best on-air product for
your station?

Itis a matter of your sound or, in today’s marketing
parlance, your brand.

The first thing we learn about microphones is that
they are subjective choices. The choice, however, should
be made on the sound you are creating, not merely based
on what is on sale.

A TALE OF TWO COMPANIES
Here is a quick side note on the website research that
was part of preparation for this article. A visit to
(Continued on Page 16)
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Studio

by George Zahn

Continued from Page 14

www.electrovoice.com forces you to dig a bit to get to
their broadcast microphones which are still prevalentin
so many broadcast circles.

Judging solely from their website, Electro-Voice is
gearing much more to live reinforcement and music,
wireless microphones, television, and turnkey audio
applications. The site features a link to their “old site”
which features more of the broadcast and “wired micro-
phones™ as they put it.

Restassured, by sheer numbers, EV productslook to
be in the market for years to come, but if
their website is any indication, there is
currently less emphasis on the broadcast
spectrum than in previous versions of the
site. [t may well still be a work in progress.

Conversely, a visit to www.shure.com
allows you to quickly link right to the

LYY

company’s“wired microphone”selections.

NIX THE MiIX

If you are building a new studio or
rebuilding an older one, starting over with
new microphones, see if you can borrow a
loaner or two of the models you are trying
to make a decisionabout. [f you have good
relations with a broadcast supply com-
pany, they have an incentive to loan you a
microphone or two if there is a potential
sale involved.

Avoid unnecessary mixing of micro-
phones. If you have microphones set up for
interview purposes in your air studio, try
not to end up with one brand as your
announcer microphone and different brands
around the table, unless they are used for
picking up musical instruments during the
interview — in which case you indeed may
need different types of microphones.

The reason for this advice is that such a
setup will likely aftect your on-air sound
adversely whenever more than one micro-
phone is open on the air. Furthermore, mul-
tiple models of interview microphones look
sloppy to guests coming into the studio.

So, try to stick with a single model and
style of microphone. This makes swapping
microphones — be it for an emergency or
pulling an extra microphone from the pro-

what more costly if you plan consistency with the
microphone models in your studios.)

* Ifyourstation is splitting bandwidth in HD, are you
scaling back the quality of the microphones because of
even more limited frequency response?

* If you are not using one of the Electro-Voice or
Shure products (and there are a number of wonderful
alternatives), what works for you, and why did youmake
your choice of microphones?

* How has your station created a consensus between
programming, announcers, and engineers on selecting
microphones?

» Do you find it necessary to have two different
studios, each featuring different microphones?

* Just as NASCAR has a Car of Tomorrow, what

would your Microphone of Tomorrow feature?

Let us know what works for vou and your station or network, and
share some tips or trends that you are encountering. You feedback
is welcomed. Please send an e-mail 1o George Zahn at
gzahn@lifesphere.org
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See why more broadcasters
are choosing Nautel as
their trusted source for

digital transmission.
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Nautel’s integrated digital
solutions make your move to

HD Radio easy and economical
Simplify your deployment with
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MEETING THE
CHALLENGES AHEAD

Here are some of the questions that
managers, programdirectors and engineers
battle from time to time. We plan to focus
on these in upcoming:

* With the migration of many stations
to HD radio, has your station felt the need
to switch to a condenser - or maybe even
a ribbon microphone - for your announc-
ers? (This certainly could become some-

Go to www.nomoresecrets.com to enter. .
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Making Digital Radio Work.
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Field

Guide

by Steve Walker
Radio One - Dallas

VoxPro PC User Report

VoxPro PC isa great system for on-the-fly editing of
phoners and other material in the control room. And if
that were not enough, our jocks love it.

A WELL-DEVELOPED SYSTEM

VoxPro is not new to radio stations. While many
stations were still editing phone calls on Otari’s and
MCTI’s and Teac’s, stations that wanted to stay up with
technology were using the Mac version of VoxPro as
early as 1994. This was considered by many to be the
apex of editing systems.

VoxPro was the brainchild of Charlie Brown (no,
not that one), of the Charlie and Ty morning show on
Top 40 KUBE in Seattle. He proposed a digital audio
editing system to Mac developer — and future Audion
Labs partner — Buzz Hill. The rest is history.

The VoxPro control panel.

The system consists of a software component to run
on your own computer, and an optional hardware con-
trol panel. The software does the real work. But it is the
control panel that, according to the jocks, is the VoxPro.

GETTING BETTER AND BETTER

The four VoxPro systems we have forourtwo stations
in Dallas are some of the most reliable pieces of software/
hardware we use. Of course, like any growing, maturing
product, there were some bumps along the way.

First introduced at the Spring NAB in 2001, the PC
version of VoxPro has undergone major changes over
the years, all for the better. For example, | have not-so-
fond memories of coming to the station on the weekend,
to crawl on my hands and knees under the furniture and
pull the plug on the control panel, to cycle the power and
reset it because the “Reset’” button in the software often
did not work. Once I tried to talk one of the jocks through
that process over the phone and he ended up unplugging
the monitor for the digital media system — oops!

The current version of VoxPro PC has a power
button on the back of the control panel to make it easy
topower cycle the unit, but we seldom use it because the
hardware just does not lock up anymore.

All our studio computers are installed downstairs
about 100-150 feet away from the studio core. We used
the RS-232 version of the control panel (there is a USB
version, too) and, with RS-232 extenders, used the Cat
5 cabling running from the TOC to the studio core to
carry the control panel signals upstairs. If this was
contributing to our control panel lockups early on, it
definitely is not a problem now. We have not changed
the wiring, but we did upgrade the software, and | think
version 4.1 fixed that problem.
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WORKING TOGETHER

With four systems, we need to be able to share files
between VoxPros and the production room ProTools
and Adobe Audition computers. This is easily accom-
plished with VoxPro's virtually bulletproof networking
capabilities.

Prior to version 4.0, networking in VoxPro seemed
a bit like an afterthought - you had to have a machine
designated as the VoxPro Network Coordinator and, if
that machine lost connectivity for whatever reason or
did not have the network plug-in running, the other
machines were on their own.

Current versions use something called Auto-Net-
work, which simply means that if you plug a new
VoxPro into an existing VoxPro network, it and the
existing machines all will find each other and become
happy immediately. And multiple machines can open
the same user account at the same time, a welcome
addition when you have a morning show production
person who wants to start cutting audio before the
morning show is even over.

RESPONSIVE TO USERS

One thing that strikes me about Audion Labs is that
they respond to their users.

Take the control panel for example. When users
clamored for a feature that was present on the original
Mac control panel but missing on the PC control panel,
the vertical array of six scrub buttons (forward and
reverse at three different speeds) was added back in a
recent redesign. The shuttle ring around the jog wheel,
which had taken the place of the buttons, disappeared.

Another feature that was added due to user request
was the Zoom button. This allows the jocks to zoom in
very tightly (about 100X) for microediting of the wave-
form. For the perfectionist jock, you could not ask for
anything better.

With microediting, the user can make precise edits.

If you have used VoxPro before and did not like the
proprietary file format, it is gone now. They use standard
Windows wave files with a proprietary chunk that con-
tains the edit data. 1f you rename their .vpw file to .wav,
it will play just like any other .wav file in any wave file
player.

Another improvement: Versions 4 and up of VoxPro
PC include a robust AGC that makes it easy to keep the
jock and callertracks at consistent levels. The setup of this
feature is limited to administrators, as it should be, but can
be disabled by each user as needed when compression is
not welcome, such as for recording music.
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STILL MORE

There are a couple of additional features worth
noting, though we have not used them yet at our stations:
the Auto-lmport and CD Ripping functions.

Auto-lmport: You canchoose any folder that VoxPro
has access to and the system will check that folderevery
30 seconds for any incoming media files. If a file is
detected it automatically gets “sucked-up™ and into the
user’s current folder.

CDRipping: Youcanquickly rip CDs with VoxPro,
then import the files for editing or conversion to MP3
format.

PODCAST READY

We have recently begun using VoxPro for a new
task. When Radio One corporate decided to increase
the Internet penetration of their radio stations, we
needed to come up with a foolproof way to create
podcasts for the web. Our jocks and production per-
sonnel are already so overloaded, in many cases, that
we needed something that would be easy to learn
without them needing to understand HTML, XML,
RSS and all that other geeky stuff.

We also had a webmaster with a full plate, and did not
want him to have to be involved in the podcasting, except
for creating the initial graphics for the webpage. Routine
uploading of audio and modifications of the feed page
were to be accomplished without his daily intervention.
And it would not hurt if we could use equipment and
software that most of our stations used already.

VoxPro turned out to be the answer. Beginning with
version 4, VoxPro includes a podcast publication wiz-
ard that makes the whole thing a no-brainer. Our jocks
or production guys can take a file created in VoxPro -
or any other editing package — and step through the
complete podcast publishing process in less than a
minute (for a typical size podcast item).

Publishing a podcast is easy with VoxPro.

VoxPro compresses the audio to MP3 format if
necessary, allows users to enter a title for each item (as
well as ID3 and iTunes tags), reads the current XML
file into memory, adds the new item to it, and uploads
the modified file and the new audio file to our station
website’s ftp server, all automatically after initial
setup.

(There isanundocumented feature in the latest build
of VoxPro, too: if you want to use it to upload video
podcasts, just make sure the file is an MP4 with the
correctextensionand VoxPro will publish it for you just
like any audio podcast item.)

When we found some problems with the podcast
publishing process, Audion was relatively quick to fix
the bugs or add needed features and get out a mainte-
nance release. This attention to users’ needs, as in the
control panel and software modifications already men-
tioned, make Audion Labs a company | would not
hesitate to trade with in the future.

Foradditional information, you can visit the Audion
Labs website: www.audionlabs.com. or call them at
206-842-5202. You will not be disappointed.

Steve Walker is the Assistant Chief Engineer for
Radio One in Dallas, TX. You can contact Steve at
swalker@radio-one.com
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Guide

by Jim Somich

Processing: Yesterday, Today, and Tomorrow
Part 5: On the Edge of the Future

Understanding audio processing is a combination
of electronics, history, and art. Creating a station's
“sound’ brings these concepts together; digital signal
processing adds yet more options and flexibilitv. As Jim
Somich writes, our ability to comprehend the totality of
what is going on is essential to producing good audio
that attracts listeners.

In the Good OI’ Days, it was relatively simple to
physically modify a processor to change the sound in
various ways. Hundreds of engineers had resistors and
capacitors tacked on inside their Audimaxes and DAPs.

Each of these engineers felt they achieved some-
thing that the designer overlooked.

A DIFFERENT PLAYING FIELD

On the other hand, a DSP box is a computer and
therefore it is not very simple to make major physical
changes in the components.

Furthermore, as things stand today, the end user has
no access to the software, except for the adjustments or
presets permitted by the manufacturer. (This is an issue
we will address more directly in a bit.)

And there is one more major change evident.
Unlike in the past, the sound of today’s stations is often
created by non-technical types: consultants and pro-
gram directors. The engineer may have some input,
but he is no longer the decider when it comes to the
final sound of the station.

PROCESSING BY PDS AND CONSULTANTS

This is not necessarily bad if the people making the
decisions have a great set of ears and know what they
want. Unfortunately, too often they have neither. It is
then the job of the engineer to educate — and this can
result in some contentious confrontations.

Some consultants just want to duplicate the sound
of a station that “worked for them.” Sadly, many PDs
getinvolved in “pi**ing contests” thathelp no one, by
destroying the sound of their station and forcing the
competition to do the same. (I actually have worked
with programmers who purposely destroyed the sound
of their station, thereby “forcing” the competition to
do the same or get lost in the noise. That is no way to
run a radio station!)

Rabid button-pushing is no way to compare your
station with the competition. That went out with manu-
ally tunedradios. And, unless the very same CD is being
played, it is usually a pointless comparison anyway.

ONE STEP FORWARD, ONE STEP BACKWARD

Years ago Bob Orban remarked that the entertain-
ment industry was the only business he knew of that
purposely degraded their product. Since that time, Orban
notes that the music industry, in particular, “has started
to degrade CD sound to serve the same senseless loud-
ness-fetish that has haunted broadcast signal processing
for decades.”

I think he has a point. Heavy-handed processing is
not the same as turning up the volume. It fact, it is far
worse and can, at best, severely limit your TSLs or, at
worst, scare listeners away forever.

This is probably a good time to remind you that
almost any audio processor can be made to sound quite
good. Most designers have great ears and they usually
develop processing that will please critical listeners
when set up properly. But the designers have no de-
fenses against reckless operation or setup.
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A TWO-PROCESSOR WORLD

At the risk of seeming unfair to dozens of manufac-
turers, it is quite evident that in 2007 we live in a two-
processor world.

Now, before you call me onto the carpet for making
whaton the surface seems like a sweeping generality, let
me quickly qualify italittle bit: when it comes to top-of-
the-line stations, in markets large, medium, or small, it
appears that most are using DSP processors ofthe Orban
or Omnia flavor. | think I can sum it up by stating that
these companies make the best processors and they
become the product of choice when cost is not a factor.

These processors set the pace
for the audio processing industry.

The fact is the Orban Optimod 8500 and the
Omnia-6 represent the leading edge of the state-of-
the-art in 2007, yet they are two distinctly different
flavors of processing. Depending on the processing
strategy of your station, most often one will suit you
more than the other.

Of course, you can fault any product, and certainly
no processor is perfect, but these state-of-the-art DSP
processors are the pinnacle of processor performance in
the early 21st century.

At the same time, there are dozens of other manu-
facturers worldwide, all striving to enter this processor
Winners’ Circle. Personally, I wish them luck. The
processing business can always use new ideas. To
these folks | say, “build a better box and join the
winners’ club!”

BEYOND THE “SAFE CHOICE”

Some time ago, a computer geek immortalized him-
self by stating that “no one ever got fired for buying
IBM.”

Perhaps that sentiment might be a little dated today,
but you get the idea. The top end of the processor
business is adifficult clubto break into. Buy an Optimod
oran Omnia and your meager little paycheck is assured;
you can keep your thankless job for a little while longer.

Sure, there are adventuresome souls who will putitall
on the line for a “new guy” in the processing biz. But if
you take a chance on Brand Z and the PD cannot get the
sound he wants, youcan quickly become the loneliest guy
inthe station. (Youmighteven be more welcome flipping
burgers at Mickey D’s.) The reality is that most of us like
to eat regularly and put a roof over the family’s head.

None ofthis should be deemed a discouragement by
the other manufacturers and designers. If new ideas
were not useful, we would still be using those Sta-Levels
and Max Brothers’ units. Bob and Frank did good. And
others are doing good work today. The proliferation of
processors, especially those aimed at specific users
and their needs — is gratifying to see.
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The challengers to the crown.

So, to all you Corny Goulds, Scott Inczs, and John
Burnills out there: I hope you keep translating your aural
dreams into new products. Someday, someone, will
“beat the pants” off an established processor and —
Shazam! — you will enter this select circle of creative
engineers.

PROCESSING FOR HD RADIO

HD Radio is here — warts and all. A year ago, we
were discussing processing for HD stations as “future
processing” but, from the poor sound of many HD
stations, the time to discuss it is right now. In highly
data-compressed, coded audio systems, processing be-
comes even more important; it can make or break the
digital sound of your station.

The worst offenders are those who use the same
processing for both their analog and digital signals. One
of the great advantages of HD is the lack of pre-emphasis
—there is no need for heavy and fatiguing high-frequency
limiting and clipping with HD. Offending stations are
easy to spot: there is virtually no difference between the
sound of their analog stations and digital streams.

Part of this comes from a distinct lack of attention to
the digital channel, as it holds so few listeners. Yet, if
HD is to capture the imagination of the listening public,
many stations must start taking it more seriously. Dead
air has to stop. Multiple audio sources running on top of
each other have to stop.

TAKING PROPER CARE OF CODED AUDIO

Itis also vitally important to avoid any form of clipping
when processing coded audio. Look-ahead limiting is the
answer — and it works. The processors of tomorrow will
address the coded audio problem in very sophisticated
ways. (Check out Frank Foti’s thoughts on page 24.)

Lastly, there is no need to over-process the HD
streams. Now is the time to establish a few dBs of
“breathing room.” We are at the dawn of digital radio
and much will change in the years to come. But to insure
the best possible results with today’s gear, take your HD
signal seriously —even if only a few people are listening
right now. Think of this as a “‘dress rehearsal” for what
is to come.

As an example of the variety of options available,
many stations are using PCs with DSP cards like the
Orban Optimod PC-1100. Reports from the field are
that the results can be equal to using the finest dedicated
hardware-platform processor. And we have not really
begun exploiting the potentials for broadcasting sur-
round-sound audio.

PROCESSING VISION AND DESIGN

With few exceptions, processors are the vision of
one person. Even when multiple persons are involved,
the overall focus normally has to be that of one **lead”
designer.

The reason why processors designed by committee
are seldom very successful is that each designer devel-
opsapersonal strategy. Most of the time, this is reflected
by the type of station that buys the product. The closer
the processing strategy of your new box reflects your
own strategy, the happier you will be with it.

(Continued on Page 22)
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by Jim Somich
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Continued from Page 20

The current Optimods are somewhat unique in
this aspect: they represent a successful collaboration
between Bob Orban and Greg Ogonowski. While
Orban’s original vision started the product line and
had guided much of'its growth, he credits Ogonowski
with a critical part in the process.

Orban says: “I think this is very important: when
there are two people involved in a design and each
one respects the other’s abilities, then cach de-
signer serves as a sanity check on the other and the
combination brings a wider gamut of

CHOOSING THE RIGHT APPROACH

All in all, the happiest customer is the one who
has (wisely) selected a processor with a strategy
close to his own.

Processor impressions are very personal and | am
convinced that we all hear things a little differently.
At the same time, all too often the choice of a
processor (strategy) and the presets employed (tac-
tics) are a committee decision. In other cases, some-
times only one person — usually the PD — has veto
power over anyone else.

Of course, you can employ a processor with an
aggressive strategy on a format that begs for consis-
tency and pureness, but you will be fighting an uphill
battle. There are other ways that the strategy of a
processor can be morphed; the most common is to add
additional processing either before or after. This was
done with analog processing as well, but the proce-
dure acquires more importance ina DSP world where
all of a processor’s strategy is etched in silicon.

So it would appear that this aspect is where we
find the shortcomings cited by most as they work
with current DSP processors. Unless you are smart
enough (or lucky enough) to select a processor whose
designer has a philosophy and a strategy like your
own, you will always be a little unhappy with it.

Meanwhile, there are a quite a few engineers and
programmers with new and different processing phi-
losophies, each of whom would like a stab at trying
something a little different. Next time we will don
our robes, get the crystal ball out of the closet, and
prognosticate about the future.

The author would like to thank Barry Mishkind, Frank
Foti, Bob Orban, and Corny Gould for their invaluable
assistance in the writing of this series.

Jim Somich's career included positions as a
major market Chief Engineer, Director of Engineer-
ing for a group owner, and as the designer of a
number of products, including the FlexiMod FM
Processor.

viewpoints into the design. This is par-
ticularly true with digital processors,
where there may be dozens of factory
presets. Itis best when these are formed
by the experience and taste of more
than one designer.”

Ogonowski's input is quite evident
in the Optimod, as well as his design
work on other recent Orban products,
especially the Optimod PC and the
Opticodec PC. These have led to some
very interesting and innovative ways of
bringing higher quality audio to Internet
streaming using world-class standards-
based MPEG-4 AAC/aacPlusaudiocodecs
(the family of audio codecs that helped
make iTunes the leading source of
downloadable music).

PROCESSING STRATEGIES

As we noted at the start of this
article, in the past (before DSP pro-
cessors) areasonably proficient engi-
neer could alter the processing strat-
egy of any box to more closely suit his
needs. This was often accomplished
by changing the values of certain com-
ponents or by making fixed-value com-
ponents variable.

On the other hand, in a DSP box,
you are much more locked into the
processing philosophy (strategy) of the
designer. There appear to be two rather
broad and somewhat overlapping strat-
egies employed in modern day proces-
sors: consistency and aggressiveness.
These strategies tend to be mutually
exclusive.

The topology of a processor is usu-
ally a dead giveaway to the processing
strategy in use. For example, a proces-
sor that relies more on clipping tends to
be more aggressive and have a more
obvious sonic signature. The same is
true of a processor that uses more bands.
The opposite is also true. A processor
relying more on high speed limiting than
clipping and has fewer bands tends to be
more consistent at the expense of ag-
gressiveness.

A sort of middle ground is emerg-
ing right now, made possible by the
software: a single unit that can select
between, forexample, two or five band
processing. Similarly, with the more
powerful computer processors (CPUs)
available today, it is easier to imple-
ment look-ahead-type limiting and balance
it with clipping for better distortion
control.

AbDle to leap tall buildings?

STL over any distance or terrain...
...Moseley Starlink T1

Call the digital STL experts today.

Dave Chancey 805.968.9621
Bill Gould 978.373.6303
www.moseleysb.com

No distance or line-of-
sight restriction makes
Starlink SL9003T1 the
ideal choice for STL/TSL
and intercity links.

Starlink T1’s

bidirectional high capacity
significantly reduces
communications costs
compared to discrete audio,
telephone and data circuits.

And Starlink’s
uncompressed digital
audio will stand out
above your competition.

e HD Radio™ and Multicasting
o Transmitter remote control

o RBDS data

 Telephone extension

* |P-based equipment control
 Internet and e-mail connection

Page 22

Radio Guide June 2007



You're looking at a complete audio-over-IP routing system.

Administer this e

It's not rude Automation station =

to point e

Nothin' but Net = Put that in your pipe =

s Level headed =

Jammin' on the mic =
Very logical. Captain e |

- - .
¢ ) O = [ ]
o— S & o
\ ’b
o\ = . — o l®
. onm
e e ® e
C e
L
® @
e °®
O — - o
( o.x_‘ "
i [ ] 0 L )
| . ° |
AES yes = j Heavyweight champion = —
‘ /
//

sPush to play =

) Brains in the box ®

You got to have friends e

d
A

200000000 . @ =/

-

———— /. 4

° = T_I...Tf--:—-_'ﬂ;
| -

o v A 4, e _‘,___,J

- .

| = STEA
o _ ‘ =5 V.
' | Af W A TELOS COMPANY
Quick Connect % € y S\

AxiaAudio.com




Audio

Guide

by Frank Foti, Omnia Audio

A Sonic Tonic for Audio Coding

Coded audio is now a way of life in the professional
and consumer sound industry, commonplace in all
Jorms of media that utilize sound in one way or another.
However, achieving great sounding coded audio is
easier said than done. Nevertheless, as Frank Foti
explains, it is not an impossible task.

Clearly, data-reduced audio systems have changed
our world. With the rapid growth of ISO/MPEG Layer-
111 (MP3)and subsequent additional methods, the capa-
bility of transmitting multiple channels of audio is
commonplace in this day and age.

Within the data payload that once contained a single
stereo pair, many stereo channels now exist. Not long
ago, high quality stereo feeds at 128 kbps, via ISDN,
were thought to be the best our world could ever expect.

Typical of technology, the bar just keeps rising.
Today, in the year 2007, a listener can experience high
quality stereo (as well as surround) digital broadcasting
at bitrates much lower than what we felt were the
maximum a few short years ago.

CODECS ARE HERE TO STAY

Codecs are common in practically every audio
transmission system throughout the world: FM, AM,
HD-Radio, DAB, DRM, television, multicasting,
podcasting, netcasting, satcasting — about every form
of ‘casting you can name.

Getting quality sound, especially at low bitrates,
requires a comprehensive understanding of the coded
system, as well as knowing what must be applied, prior
to coding the content, to insure consistent sound perfor-
mance. [tis more than just plugging sound gear together,
configuring the applications, and — sha-zzam! — great
sound appears. It takes investigation into what tran-
spires within the coded transmission system. It takes
innovative signal conditioning and processing.

For the codec naysayers out there, if you feel that
Life gave us lemons, well, we are about to make
lemonade!

ANALYZING THE PROBLEM

This material grew out of efforts to seek improved
performance of coded audio at lower bitrates (24 kbps
- 48 kbps). So, what are the critical elements that set
apart great sounding digital channels or streams espe-
cially at lower bitrates?

By undertaking a detailed and comprehensive re-
view of the causes of perceptible problems in audio
coding, we will see how we can avoid the problems, and
how we can develop methods that improve the sound
quality of our coded audio.

Critical listening to the performance of a new condi-
tioning algorithm, designed to improve vocal intelligi-
bility, revealed two significant results:

1. Voice reproduction was noticeably improved due
to the new algorithm.

2. The enhanced midrange uncovered and/or dis-
closed negative aural discolorations in the presence and
high frequency range.

MOVING TARGETS

Since the early 1990’s, audio coding has been around
the professional sound industry. Codec developers have
been on a fast track, and they continue to be so. Audio
quality, once judged by MPEG (Motion Picture Experts
Group)tobe“excellent”at256 kbpsand |1 28 kbps, is now
receiving the same judgment at bitrates much lower.
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As codecs improve payload efficiency, it becomes
possible to add more transmission channels to the exist-
ing infrastructure. It is much easier to improve the data
payload, as compared to expanding the pipe. This is how
program services are able to expand their range of
content offerings with additional channels.

However, there is a great potential for degradation
of audio performance. While advancement of codec
design has allowed lower bitrates to be employed, and
most codecs do sound decent at these rates, they are
much more fragile with regards to distortion and are
susceptible to artifacts.

Due to the various types of codecs and lower
bitrates, getting a handle on the issues that generate the
problems can be difficult — a moving target, so to
speak. Our goal is seek out those gremlins, then offer
ways and means to avoid them.

IT’'S ALWAYS SOMETHING

Alltransmission systems suffer from some constaints,
one way or another; it does not matter if the system is
linear or not. Suffice it to say that all of them have
something to overcome. The simple phrase no free
lunch applies.

As mentioned before, the key to improving audio
quality through a coded system is in understanding
where the challenges are located and what can be done
to avoid causing them. Performance advancements in
prior transmission methods came about due to investi-
gating what caused the ills in each particular method.

For example, consider the FM-Stereo system: High
frequency distortion and peak-level overshoots were
very common in early FM-Stereo generators. Both the
preemphasis boost and sharp cutoff of the required low-
pass filters caused severe problems within the system.

In-depth analysis of the system and then utilizing
the gathered information led to the development of
new means to overcome the challenges. Embedded
preemphasis management and non-overshooting low
pass filters dramatically improved FM-Stereo perfor-
mance. The same approach applies to coded audio
systems, too.

SONIC ARTIFACTS

While the concern with FM-Stereo was distortion
and overshoot, coded audio suffers from what are re-
ferred to as sonic artifacts. These are the perceptible
annoyances that bother the listener.

Most sound anomalies are categorized as one form
of distortion or another. Most common are harmonic
distortion (THD)and intermodulation distortion (IMD).
Coding artifacts are neither. When they are perceived,
they occur due to inadequacies of the coding algorithm.

Basically, this is the point where the coder runs out
of capability to reduce the audio data without the pro-
cess of data reduction being heard. While there have not
been specific technical terms assigned to describe these
artifacts, they can bereferred to asswishy-swirly, under-
water-like, gurgle-like, and sometimes synthetic-metal-
lic. All of these characteristics degrade sound quality,
and reduce intelligibility.

LIMITED SUCCESS

Dynamic signal processing does provide benefits to
coded audio. Dedicated audio processors that utilize
look-ahead limiting and bandwidth control do improve
sound performance. But they still do notreduce artifacts
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enough at low bitrates — especially below 48 kbps. HD-
Radio, satcasters, podcasters, and netcasters employ
bitrates at 24 kbps, and lower, in some instances.

Reducingartifacts at these low rates usually requires
severe bandwidth reduction, which in turn dulls the
sound quality.

ANOTHER ISSUE TO CONSIDER

Additional, careful listening to lower bitrate coded
audio revealed another underlying discoloration of the
signal. It was not necessarily artifact-like —and notreally
distortion — but the audio quality within the presence
range sounds like there is some type of degrading ghost-
like product being carried along with the signal.

Attempts to remove it via signal processing only
seem to increase this characteristic. Careful listening to
the output of the audio processor, prior to the encode/
decode section sounded very clean. Upon adding the
codec to the scenario, this annoyance returned. (Note:
this problem was observed with use ofacommonknown
codec for HD Radio and various audio processors of
different designers/companies were used. All of them
produced the same results.)

A clue to the problem was revealed when the
timing in one of the audio processors was modified to
reduce the amount of fast-limiting applied to pres-
ence and high frequencies. (This did not remove the
limiting in this spectra, but changed the manner in
which the limiter’s timing responded to transient
signals.) The audio immediately opened up, along
with clarity in the presence and high frequency range.
The ghost-like products were gone. So what was
going on?

SCOPING OUT TRANSIENT IMD

Since it was the modification to the timing of the
audio processor that led to the change in sound, consid-
eration was given to the effect of processor-induced
IMD within the codec. The following simple test was
crafted to observe the effects of IMD through a codec.

Figure 1 illustrates the test setup. A multi-tone sine
wave generator creates 400 Hz and 11.5 kHz source
signals to stress the audio processor and codec. The
output from the audio processor was routed in two
directions: to the input of a multi-channel spectrum
analyzer and to the input of an HD Radio encoder. The
encoder was routed directly to a corresponding decoder,
and its output was connected to the other input of the
spectrum analyzer.

Audio  HD Radio HD Radio

Proc Encoder Decoder
IMD Spectrum
Signal Analyzer
Generator

Figure 1

The objective of thistest is to observe whether or not
any part of the dynamics function will generate distor-
tion via the codec. The audio processor employed for
the test is designed to condition audio in a coded
environment. The back-end processing utilizes look-
ahead limiting, in place of hard limiting/clipping. This
reduces THD components in the codec and eliminates
aliasing in the system.

TONE BURSTS

Bursts of the twin tones were used, as this would
simulate the effects of transient activity in the source
signal, as well as activate the fast-limiting functions in
the audio processor.

Figure 2 is the spectral illustration of the tone
bursts at the output of the audio processor. The twin-
tones appear as would be expected. This is also the
result when observed at the output of the codec en-
coder when the steady-state tones are passed through
the processor and codec together.

(Continued on Page 26)
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A Sonic Tonic for Audio Coding

MZooms A
“HWTX
Figure 2
Figure 3 illustrates the output of the codec’s de-
coder. And, look! “Houston, we’ve got a problem!”
Notice the significant spectra around the upper fre-
quency of 11.5 kHz.

Figure 3

Further investigation of the situation revealed that the
transient activity upset the encoder and caused added
moculation in the upper frequency domain. This is what
was causing the added ghost-like product heard prior. Just
as a hunch: this might possibly be the effect of the SBR
function becoming upset at transient information.

The rigor of this test exhibits what appears to be
severe IMD in the signal. While broadcast source mate-
rial does not contain transient twin-tones, it does contain
plenty of dynamically transient signals within this fre-
quency range. The extent of this added IMD is depen-
dent upon the transients embedded in the source mate-
rial. Additionally, fast-limiting time constants in the
audio processor are capable of exaggerating, and/or
creating this problem.

LolMD

Fortunately, there is solution to this problem.

In this case, further study of the presence and high-
frequency limiting algorithms yielded a method to re-
duce processor induced IMD. Utilizing a proprietary
new function known as Lo/ MD, the algorithm is capable
of praviding fast-limiting to control transients, yet with-
out agitating the encoder and causing the afore men-
tioned IMD. When normal source content material is
applied, the audio through the entire coded system is
devoid of the ghost-like annoyances that were men-
tioned earlier.

The LaIMD function modifies the control function
within a dynamics algorithm. Through internal analy-
sis of the incoming dynamics, and IMD characteris-
tics, the architecture of the control method is rear-
ranged to provide a control signal that reduces — and
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sometimes eliminates — IMD in the processed signal.
The sonicresultis cleaner sound foragiven amount of
gain control.

While the LoIMD function answers the issue regard-
ing coding artifacts tied toinduced IMD, another critical
issue is achieving improved voice intelligibility. For
low bitrate applications, this is vital.

CODEC PROVISIONING

Traditional dynamics processors are designed to
fulfill the requirements of a medium where the func-
tions are static, such as precision peak control and
bandwidth limiting for conventional broadcasting or
the normalization needed forrecording and mastering.
Each ofthese functions is a known static entity. They
are singular, one-dimensional functions where the
target is known and the audio processor is designed to
accommodate this.

The audio codec, on the other hand, is a moving
target. No two codecs are alike nor do they sound the
same. They vary in sonic quality based upon bitrate -
and more importantly — they vary within the same
architecture based upon audio content. This is where
conventional audio processors fall short when used in
a coding environment.

Up to this point, dynamics processing has been able
to address some ofthe hurdles and artifacts generated by
audio coding. The codec has the ability to adapt and
modify its algorithm internally, in order to provide
maximum throughput, and this alters the sonic artifacts
created by the coding process.

Unlessanaudio processor can do the same, it will hit
and miss regarding how well it provisions the audio to
avoid artifacts. Sometimes coded audio sounds accept-
able - and sometimes it does not. Conventional proces-
sors play games with HF limiters and static low-pass
filtering to minimize coding anomalies.

In order to condition audio in hopes of artifact
avoidance, the processing will over-compensate audio
bandwidth and dynamics. The result is dull, lifeless
sounding audio that still contains audible gremlins.

SENSUS EXPLAINED

Sensus technology takes dynamics processing into
a new realm. Instead of two-dimensional static archi-
tecture and functionality, Sensus adds a third domain
where itmodifies processing algorithms, architecture,
and functions based upon conditions that are under-
stood by the system. There are numerous derivatives
to this innovative tech, and it can be scaled to many
different applications.

Simply stated, Sensus has the ability to sense
what must be done to a signal, and then “rearrange
the furniture™ to accomplish its goal. This new
process generates clean, smooth, intelligible, and
clearaudio that is consistent sounding no matter the
content.

The Sensus algorithm detects troublesome content
for a codec, modifies the processor’s architecture, and
then makes the appropriate changes. These could be
dynamics, bandwidth adjustment, acombination of both,
or the elimination of a not-needed function.

The result is consistent quality through the coded
transmission system, even at low bitrates; i.e. 18
kbps - 21 kbps. Voice for example, especially with-
out any other accompaniment, is very difficult to
code at low bitrates without the quality and intelligi-
bility suffering.
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HEADROOM CONSIDERATIONS

Another important factor regarding coded systems
is headroom.

Digital systems have an absolute maximum ceiling
of 0 dBfs. Theoretically, audio levels for transmission
should be able to be set right up to this level. But,
depending upon the encode/decode implementation,
overshoots may occur. This is not consistent from codec
to codec, but is due more so to the specific implementa-
tion of the codec by various manufacturers.

Additional input low-pass filters in the encoder may
cause headroom difficulties. A well-designed encoder
willensure that any added input filter possesses the same
headroom as the system, along without generating over-
shot that reduces headroom. (Note: most filter overshot
isofthe 2 to 3 dB magnitude, but can exceed thisamount
depending upon filter characteristics.)

It would be wise to test any codecs within a specified
infrastructure to make sure that 0 dBfs is attainable
without system overload or clipping. For this reason,
setting the absolute peak level 2 to 3 dB below 0 dBfs,
offers insurance against clipping.

PROCESSING FOR DIGITAL STREAMS

The advent of HD Radio has introduced the capa-
bility to broadcast multiple content streams within the
96 kbps digital channel.

To facilitate multicasting requires the use of lower
bitrate audio coding. The broadcaster can choose the
bitrate for each content channel, as well as the number
of desired channels, with a maximum limit of seven.
Therefore it is possible that extremely low bitrate audio
channels will exist, and those will require dynamics
processing capable of consistent sound quality that
yields low, or no, sonic artifacts.

Research has yielded a new audio processor for
multicast An innovative codec provisioning algorithm

using Sensus Technology and LoIMD limiters, yields
consistent audio quality that contains little, if any,
coding artifacts. Yet, audio quality does not suffer the
dull or muffled quality due to extreme bandwidth
reduction that would normally be employed to mask
codec “nasties.”

Now it is possible for lower bitrate channels to offer
high quality and clear intelligibility through the use of a
dedicated processor that employs the means to under-
stand and handle the challenges of the coded audio path.

THE SONIC TONIC

For those who wish to tweak on their own, with
existing processing equipment, the following should be
observed:

1. Avoid dense processing that contains fast limiting
time constants. Try to reduce the attack time on func-
tions when 5 dB (or more) depth of compression is
desired. This will reduce upper frequency processor
induced IMD.

2. Make sure that the coding system provides full
headroom. If the system clips on its own before 0 dBfs,
then reset the maximum input level to avoid system
headroom problems.

3. Low bitrates will benefit from bandwidth control.
A static low-pass filter will reduce artifacts. The trade-
off will be perceived high frequencies vs. quality. A
specialized processor for coded audio will offer some
dynamic method to accomplish this.

4. Do notuseany final limiter that contains a clipper.
The THD generated by the clipping function will cause
more trouble than it is worth. However, precision peak
control is needed in the coded system. As mentioned
before, specialized processing for this medium will
provide a look-ahead limiter to accomplish this task.

If the above four items are followed, improved
coded audio will result.

CODECS AND CLIPPING
It is worth taking a moment to share some further
insight as to why application of a hard-limiter/clipper is
a bad thing for coded audio.
(Continued on Page 28)
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A Sonic Tonic for Audio Coding

Sound mediums require peak control to avoid the
loss of headroom and eventual system distortion. Preci-
sion peak limiting is employed to accomplish this. Hard
limiting, or peak clipping, is used in conventional broad-
casting and it works quite well; proper use does not
degrade an analog system.

Overuse of final limiting is a subjective adjustment,
but most will agree too much limiting can degrade
performance. Suffice it to say that hard limiting does
work as a precision peak controller within standard FM-
Stereo and AM transmissions.

The coded path offers a different set of challenges.
We have already noted that it is not possible to
overmodulate the digital system —there is a precise peak
ceiling of 0 dBfs. Sorry, +6 dBfs is not possible! (This
last statement provided for our Programming brethren.)
But precision peak control is required.

Therefore, we can see how a conventional method of
clippingcreates systemic problems, occurringas aliasing
products within the encoder. Figure 4 is an example of
what happens to a 2 kHz tone when:

« It is clipped.

* A I5kHzlow-pass filtered in a conventional audio
processor used for FM-Stereo.

* It is passed through the HD Radio codec.

This problem is consistent with other codecs too.

The cluster of energy that appears around 15 kHz
is from aliasing components. These were caused by the

2 kHz clipped signal from a conventional audio proces-
sor, as the hard-limited signal was routed to the codec.

Figure 4

This is proof that all peak limiting for coded audio
must employ a limiting means that is devoid of THD
content. Clipped waveforms are exceedingly high in
THD. This is why the use of look-ahead limiting is the
preferred limiting mechanism for coders. This style of
limiter yields very low THD and will not alias the system.

For reference purposes, Figure 5 is the same signal,
prior to the codec. Notice how the odd harmonics line up
as would be expected from a clipped waveform. The
added strange content that appears around 15 kHz in

Figure 4 is what exaggerates coding artifacts when
conventional style processing is applied to coded audio.

Figure 5

KNOWLEDGE BRINGS BETTER AUDIO

Research, testing, development, and the (hopefully)
sound reasoning offered here have offered an explana-
tion as to why coded audio performs as it does. With this
knowledge, various signal processing and conditioning
means can be used to bring to life coded sound.

The test results illustrated here reveal that conven-
tional compressors and limiters exaggerate artifacts.
While signal processing, conditioning and peak limiting
are required for coded audio, the processing must employ
methods that do not contribute additional distortion as-
pects, as this is what degrades clarity and quality at low
bitrates--and sometimes even at moderate to higher rates.

Indeed, if handled carefully, digital audio can be
produced and processed in a manner pleasing to the
majority of listeners, whether on broadcast stations, web
streams, or other any other medium.

Frank Foti is the man behind the Omnia audio proces-
sors, and has spent a lot of time dealing with the issues digital
audio presents to broadcasters. Foti can be reached at
padrino@telos-systems.com

able serial numbers.
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Bay Coﬁtrg
Broadcast €Equipment
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 trace-

Fax Your List Today — 443-596-0212
Bay Country |

SBROADCAST EQUIPMENT

http://www.baycountry.com

E-mail: sales@baycountry.com

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

TO THE SMALL

FM&sTV
Transmitters
Solid State or Tube
Antennas & Combiners

20 Years of Service #
Asistencia en Espanol

24 Hour Support

2 Years Warranty -4 ,3-

L
(&

www.bext.com

Tel 619 239 8462
Fax 619 239 8474
bext @ bext.com

EXCITERS/TRANSMITTERS

w/stereo generator & audio limiter,

field programmable FSK ID keyer, all built-in!




AM Ground Systems Co.

Ground System Construction,
Evaluation & Repair

1-877-766-2999

www.amgroundsystems.com

Has your station lost coverage over time?

Is your AM around system over 30 years old?

Do you have a new CP or are moving transmitter sites?

Has your ground system been damaged or vandalized?

Is your base impedance or directioral pattern unstable?

Just wondering if you are getting all of the range your station is

capable of?

If the answer to any of these questions is YES
Call today for a free construction, repair or evaluation quote.

Reliable On-time Installation
Quality Workmanship
Tower Tune-up
Free Budgetary Estimates &

AM Antenna Solutions

Reach Farther, Sound Better!

LBA is your trusted supplier for /IBOC-ready AM

antenna systems. For over 40 years we have been

designing and manufacturing reliable Directional
Antenna Systems, ATU’s, Multiplexers,

Combiners, Cellular/PCS Colocation Isolators,

and RF Components for all power levels.

Directional Antenna Diplexer/Triplexer
Systems Systems

Choose an LBA system and join thousands
of satisfied broadcasters in the US and
worldwide!

LBA can also design, manage, install and
finance your complete RF project. Please
call us for a free technical consultation!

High-Power Antenna RF Components
Tuning Units

—+

Factory Dealer For: LBA TEChnalagy, Inc. 4

C:DMET ot ) “ 3400 Tupper Drive, Greenville NC 27834
' JENNINGS ~ TOMCO 252-757-0279 | Fax: 252-752-9155
: www_ LBAGroup.com / jorown@LBAGroup.com gINCE 1963
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by Tom Taggart

StarGuide Clinic

Recently, San Diego-based X-Digital announced
the purchase of certain intellectual property and licenses
for the patents used in the manufacture of DG
FastChannel’s StarGuide satellite receivers. This, in
turn, is causing some changes out in the field.

MULTIPLE RECEIVER TYPES

Instead of racks of similar receivers, many stations
may likely be using a mixture of satellite receivers. X-
Digital now is making their own receiver, and ABC is
already shipping these new XDS-PRO receivers to their
ESPN affiliates.

Mecanwhile dozens of independent networks will
continue to use the StarGuide reccivers, at least for now,
from NASCAR and Salem to the Moon Landrieu show.
Premier Radio Networks has not officially announced a
change yet, cither. But the sale of these patents does not
bode well for future support of these receivers.

At the moment, StarGuide Repair is still in business
at the DG-FastChannel Tech Center, 3465 Technology
Drive, Plano, TX 75704. Phone: (214) 440-1234. You
will nced an RMA before sending a unit in: contact
Dwilcox@dgtastchannel.com.

REPAIR IN THE FIELD

During the transition period ahead, it is good to know
that you can cure a number of problems in the field.

For example: the StarGuide is designed to power
your LNB through the coaxial cable. If you suddenly
lose signal, check for about 18 Volts from the center
conductor to ground. If you have more then one re-

ceiver, I would suggest purchasing a separate LNB
supply from a satellite equipment supplier such as
DAWNCco. Or build your own, with an 18 Volt, 3-pin
regulator (e.g. 7818), DC block, and splitter.

The receivers can be persnickety at times and
cables can go bad. Buy good quality splitters (rated for
up to 2 GHz), and make sure outside connections are
weatherproofed.

DIAGNOSTIC TIPS

The front panel display can be a useful diagnostic
tool, especially if you have kept records of the readings.
The EB number indicates received signal quality; a
sudden drop indicates problems in dish alignment, ca-
bling, or cven terrestrial interference.

The AGC number is also useful. A high number
(above 130) may indicate a weak signal, but low AGC
numbers also may mean trouble: strong signals can
overload the receiver, causing dropouts, or other spo-
radic problems. Try an in-line pad; you can find them
at Radio Shack.

A word on thosc annoying dropouts: If the audio
sputters or vanishes momentarily but the front panel
display does not change — it could well be the network
fecd. Many networks use landline connections to feed
the uplink. You may be simply hearing a flaky T-1.

FAN AND POWER SUPPLY

[fthe receiver dies completely, or boots up but never
acquires a signal, check the fan and the power supply.
Both are mounted on the right hand side of the receiver.

The fan is a Sunon model KDO506PHB3. Allied
stocked this fan at one time as their part number 997-
0073, but a recent check indicates they no longer carry
it. This is a small 5 Volt DC ball-bearing fan, 60 mm
square and 15 mm deep (depth is not critical). Any
similar fan with 15 CFM or better should work. The
Sunon fan plugs directly into the motherboard, but you
can always splice into the leads of the old fan if you
cannot find an exact replacement.

The power supply is an Astec LPT63, Newark part
no. 62K3455 (about $60.00). The supply should pro-
vide +5 volts at around 7 amps, +15 at around 3 amps,
and -15 at around an amp. If the voltages are off, or if
they drift by several volts, the supply is bad.

The supply mounts on four standoffs on the side of
the receiver. AC in and DC output connections are plug-
in connectors. The tricky part of changing a supply is
removing the four Phillips head screws that hold it in
place. You will need to remove the receiver card so you
can reach the bottom screws. Three screws hold this card
in place, but there is also a multi-pin header plugged into
the motherboard beneath this card. Be careful not 1o
bend these pins!

AUDIO AND RELAY CARDS

Personally, | have rarely had problems with ci-
ther audio cards or relay boards. The biggest hassle
most people find is damage resulting from lightning
strike surges.

In addition to the StarGuide Repair option, Charlie
Wooten at Clear Channel in Panama City, FL can fix
common audio board problems and replace the surface
mount 1C chips. You may contact him at:
charliewooten@clearchannel.com.

Missed triggers? You might want to check to make
sure all of the pins from the relay card are mated properly
to the audio card and are neither bent nor misaligned.

If you are troubleshooting audio problems or missed
triggers, perhaps by swapping cards, here are two im-
portant cautions:

* Never remove nor plug in either card while the
receiver is “hot.” At best, you will dump the receiver, at
worst, you may damage the card.

» Remember that the relay card is mated to the audio
card with a multi-pin header. Both cards must come out
al the same time or damage can easily occur.

Tom Taggart is part-owner of two FM stations in
West Virginia. He can be reached at (304) 684-3400 or
ipt@Eurekanet.com

Coverage, Reliability, and
HD Radio™ Experience

When Vermont Public Radio installed HD Radio™
at some of the worst weather sites in North America,
they chose

Shively Labs®

Mt. Mansfield
Vermont
October 2006

...again!

WVPR/Mt Ascutney; WNCH/Burke Mtn;
WVPS/Mt Mansfield - Bringing the first
HD Radio™ signals to the Green Mountain State!
P. O. Box 389, 188 Harrison Rd., Bridgton, Maine USA 04009

(207) 647-3327 (888) SHIVELY FAX (207) 647-8273
sales@shively.com www.shively.com

- An Employee-Owned Company -
ISO-9001:2000 Certified
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Radio Hall

Hey, when Rick talks, we listen.

Rick Dees has always liked the look and
feel of the traditional 50s- and 6os-stvle
rotary fader consoles. Ifor his new studio
complex, SAS custom designed and
built the Dees Digital Rubicon, a truc
Rubicon digital console control surface
in the traditional style.

In return we got more than a few kudos
from industry big shots. plus a coveted
2007 Cool Stuff Award.

Interested? Ifor more info. give us a ring.

Y .

(Y.l SYSTEMS

20 years of listening. 20 vears of innovation.



In the Field

Recent Updates for BE FM Transmitters

Users of the Broadcast Electronics digital broad-
cast gear may find it useful to check out the following
recent updates that have been released from the
factory.

SOFTWARE AND FIRMWARE UPDATES

At the end of May, Broadcast Electronics Cus-
tomer Service released software and firmware up-
dates for all FM 10S, 20S, FMi 703 and FMi 1405
transmitters as well as an additional firmware update
for FMi 703 and FMi 1405 transmitters using the FXi
250 exciter.

* For FM 10S and FMi 703 transmitters, version
1.0.51 of Smartcore Board software was released in
conjunction with version 1.09 of U7 and U107 Mod-
ule Control Board firmware.

* For FM 20S and FMi 1405 transmitters, version
2.1.20 of Smartcore Board software was released in
conjunction with version 1.09 of U7 and U107 Mod-
ule Control Board firmware.

IMPROVED IBOC OPERATION

The software/firmware update is designed to imple-
ment a soft-start functionality so as to avoid potential
overdrive conditions that may result in premature PA
module failure in the “IBOC Only” and “FM &
IBOC” modes of operation.

BE indicates that it is necessary for the software
and firmware to be upgraded simultaneously. This
update is required for all FM 10S and FMi 703
transmitters as well as all FM 20S and FMi 1405
transmitters.

Important note: The FM 10S/FMi 703 or FM 20S
/FMi 1405 Smartcore Board software update re-
quires the use of a Serial Interface Board (SIB)
programmer to upload the software to the transmit-
ter. If you do not already own an SIB programmer, it
may be purchased from BE for a nominal fee or
borrowed on a loaner basis.

To get one of the SIB programmers, you can
contact the RF Service department by phone at 217-
224-9617 or by e-mail at rfservice@bdcast.com to
request the appropriate kit(s). Have ready the “ship-
to” address, contact name, phone number, model
number of transmitter (FM 10S, 20S, FMi 703, or
FMi 1405) and the quantity of kits required. Also, it
would be a good idea to make clear whether you wish
to purchase or borrow the SIB programmer.

EXCITER UPDATE

Additionally, version 2.0 of U41 FXi 250 Exciter
firmware was released.

This firmware update provides improved spec-
tral performance in all HD modes of operation at
reduced transmitter PAV Voltage levels, yielding
improved efficiency and reliability of PA modules.

* This firmware is only required for the FXi 250
Exciter when installed in an FMi 703 transmitter or
an FMi 1405 transmitter.

Again, the BE RF Service department has the
appropriate update kits, which can be requested at:
217-224-9617 or e-mail at: rfservice@bdcast.com.

Additional information can be found through the
Broadcast Electronics website www.bdcast.com

The Worst I've Ever Seen

A Visual Display of the Good,
the Bad, and the Plain Hard-to-Believe

When Good Wires Go Bad
The Attack of the Monster Yellow Spaghetti

Rewiring a studio or complex has always been a time and
labor intensive project—and that is before you even get around
to making sure the documentation is in order.

In fact, as the project progresses, it may well seem that
no matter how fast or how long you work on them the wires
almost come alive and multiply right before your eyes
taking over the facility much like the sorcerer’s broomsticks
did in Fantasia and seeking out their own sockets.

One thing is for sure: there is no time to slow down — the
wires might just catch up with you!

When dealing with a large pile of wires,
resistance might be futile.

In this picture, courtesy of Brent Hall, Jerrick Mitchell,
Audio Maintenance Engineer at the LDS Conference Cen-
terin Salt Lake City, certainly appears to be fully consumed
in one of his current projects. Late word is that he survived
intact and has tamed the spaghetti monster — at least until
the next time the wires need to be reworked.

They sure seem to have a lot of that yellow spaghetti in Salt Lake
City! Please share with us your pictures of the strange things that go
on out your way. Send them to editor@radio-guide.com

Year after year, broadcasters depend on Radio Systems’ studio products.
For performance, price and dependability THERE IS NO BETTER VALUE.

B i s s 554
ALISSS LSS

SRR

Millenium 6, 12, 18 & 24 Channel Analog and Digital Consoles » 4x4a & DA-16 Distribution Amplifiers
DI-2000 & TI-101 Telephone Hybrids ¢ CT-2002 Clock and Timing Systems w/GPS and Infrared Remote

reaHo .

Radio Systems, Inc.
601 Heron Drive, Logan Township, N) 08085
phone: 856 467-8000 Fax: 856 467-3044 www.radiosystems.com
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Z4 Group

Hi, thanks for reading our ad.
Most sporting events are off and running.
The RF Specialties Group has the remote

equipment you’ll need to do a
bang up job covering the games.
Microphones, Sports-Headsets, Mixers,

POTS, ISDN, Marti RPU equipment

and the list goes on.

The call is free and you’ll discover,
RF Specialties is your ticket
to a perfect Sports Season.

RF is Good for You!

Visa and Mastercard are welcome.
Offices Independently Owned and Operated.

RF Specialt
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SamlLane ................. Santa Barbara, CA ..... 1-800-346-6434
Bill Newbrough .............. Las Vegas, NV ....... 1-888-737-7321
BobTrimble ................ Vancouver, WA ....... 1-800-735-7051
Waltlowery ................. Mukilteo, WA . ....... 1-425-210-9196
DondJdones ........covvvvvennn Amarillo, TX ........ 1-800-537-1801
WrayReed .................. Ft. Worth, TX ........ 1-888-839-7373
Chris Kreger & John Sims ... .Kansas City, MO ...... 1-800-467-7373
RickFunk ................... Richmond,IN ....... 1-888-966-1990
EdYoung ............oevvvnn Monroeville, PA ...... 1-866-412-7373
Dave Edmiston .............. Ebensburg, PA ....... 1-866-736-3736
HarrylLarkin ............... Southampton, PA ..... 1-888-260-9298
Alan Slaughter & Chris Hall .. .Thomasville,GA ...... 1-800-476-8943
EdEdmiston ............. RF Specialties of Asia . ...+63-2-412-4327
{Manila, Phillipines)

the PETER DAHL CO. for
custom transformers

£ 4

DC filter capacitors * variable capacitors
custom rectifier assemblies * transient suppressors
and then some...

Peter Dahi Co.

write or fax for an extensive catalog

815 751-2300 - fax: 915 751-0768 » 5869 Waycross * El Paso, TX 79924
www.pwdahl.com « pwdco@pwdahl.com

Radio Guide

New Broadcast equipment at exceptional prices.

Quality pre-owned equipment.

Customized automation systems.
Complete turnkey installation
Console pre-wiring packages.

Broadcast equipment repair.
Complete engineering services.

Studio design and project management.

Lightner Electronics Inc.
Your Ultimate Solution.

Toll Free: 866-239-3888 i

Fax: 814-239-8402
www.LightnerElectronics.com
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Test, Tools, Tips and Applications

A Desktop Mailing Solution from Dymo

Communication viaemail has become a large part
of our lives in recent years. However, there still are
many reasons we may need to send out materials in
standard envelopes, resulting in a need for an easy
way to label and get the right postage for the envelope
or package.

Indeed, being able to quickly stick a neat, printed
label on something solves lots of problems, from file
folders to boxes to various pieces of equipment,

Atthe same time, desk space is always ata premium
and, all too often, it seems like the wrong roll of labels
is always in the machine, slowing you down just when
you need to get something out the door quickly. Finding
the right desktop solution is not always easy.

The DYMO Desktop Mailing Solution™ may be
just the right solution for your office and/or the front
office. While the word “mailing” might make you think
it is a product limited to a few uses, this is a versatile
labeler, available in two versions depending upon
whether or not you want to print postage.

TWIN TURBO, PLUS

The Desktop Mailing Solution consists ofa DYMO
LabelWriter™ Twin Turbo matched with a five-pound
scale and software. Together you can printover 40 sizes
and styles of labels, often without having to change the
rolls in the machine.

The DYMO LabelWriter™ Twin Turbo prints up to
55 labels per minute on up to a four-line address label,
and requires no ink or toner.

The DYMO Desktop Mailing Solution

Since it is a dual unit, you set up the two sizes of
labels you use most frequently and can print on either (or
both) with just a single click. Changing labels is quick
and easy, using the release lever. New label rolls imme-
diately line up and are ready for action. If you have

changed size or shape, a drop-down menu quickly
adjusts the printer output.

WEIGHT IT, STAMP IT, MAIL IT

At the core of DYMO Desktop Mailing Solution is
DYMO Stamps™, the Internet postage service that
eliminates unnecessary trips to the Post Office by letting
users print postage from home or office.

DYMO Stamps prints U.S. postage for First Class,
flat rate Priority Mail, international (1 0z.) and postcard
mail pieces, including those 2-cent stamps you need
now to match with the old First Class stamps you still
have in the drawer, and the new lower-rate “additional
ounce” stamps.

The DYMO weighing and stamping software also
features their Address Fixer, whichautomatically checks
any U.S. address against the USPS database to ensure
more accurate mail delivery. [t will even print bar codes
on the label, to further ensure a quick, accurate transit
through the Post Office’s sorting machines.

Another nice touch is that you do not have to go to
the Post Office for stamps. Powered by Endicia™, a
leading Internet postage provider, users simply sign up
for an Endicia account viaa link in the DYMO software
installation CD. There are no monthly fees or long-term
service commitments required by Endicia.

IT'S A POSTAGE MACHINE, IT'S A LABELER

While the frontdesk will definitely want the postage
capability, back in the shop you might need just the
labeling function. DYMO sells the Twin Turbo and
labeling software separately, without the scale, for just
suchapplications. Programming, Sales and Engineering
can use whatever labels fit their needs.

PC and Mac compatible, the Twin Turbo or the full
DYMO Desktop Mailing Solution is available at
OfficeMax as well as direct from DYMO at
www.dymo.com. Further information about DYMO
products is also available on their web page. - Radio Guide -

YES. REALLY.

Continental Electronics’ 816HD FM offers the highest power transmitter on
the market for low-level combined digital HD and analog FM. The 816HD can
deliver 28kW of power for the strongest, cleanest signal on the airwaves.

And since the 816HD FM is built “Continental” tough, its performance
and reliability will make you a superhero! For more information, call

800.733.5011 or visit our weh site at www.contelec.com
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Elevated Radial System

B Easily inspected.

B Less expensive. L W“\
v \

B Performs equal to or better than a
buried system.

-
5 -
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5 > N =

B Requires less labor and materials

to install. Pa \d _ /m\
® Fully complies with FCC requirements. e {:‘ /-/ m

B Can utilize the land below the systems i

for farming, storage buildings, etc. //m m\»\\

B FREE systems design with purchase of \
elevated radial systems from Nott Ltd. , ,g \L
/ £ 3 RC
Phone 505-327-5646 * Fax 505-325-1142
3801 La Plata Hwy, Farmington, NM 87401 n 0
email: info@nottltd.com

Same Great Furniture,

Staydh | B
the Air!}

We Protect:’
@ Digital & Analbg Transmitters
@ Studio Equ ment tFacilities

3
5\

\\

Contact LEA"{oday fora Free
Product Catalog!
&\ , 208,76 uz:}.aoo 881.8506

4 WWW, ljntl .com ea@lealntl com ,
Rod Graham, Found
. "'“'m%,, i Your Broadcast ?U” € :On site Fth'mtureunln:tl;llaﬁon
; ‘ Supp/"e'ssian 5p5c1a//5t5 eSystems Integration Services
Nl eServing Broadcasters for 23 years
eFormerly Arrakis Furniture
GraramMSTUDIOS
: www.graham-studi
m—— ; (866) 481-6696 or (97.?)‘]222?10:;;
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AM Transmission Seminar

The System from Transmitter to Tower

Three Days of Training Including
Hands-On with Actual Hardware and Networks

Details af: www.radio-guide.com/seminar

Seminar Dates: Instructors:
H

Sunday - Tuesday Phil Alexander, CSRE, AMD

September 23-25, 2007 Alan Alsobrook, CSRE, AMD
Charlotte, North Carolina

\

Reservations Available Now
$495 Each

www.radio-guide.com/seminar

Includes all materials, lunch for all three days,
a digital multimeter, and a great experience.

-

Learn What You Need to Know
* Transmission Lines

* Non-Directional Antennas

* ATUs and Matching Networks

* Directional Arrays and Phasors
* Hands-On Time With Networks
* Practical Information and Tips

* Question and Answer Session

\ FCC Rules and Regs for DA’s

Spend a Week with Radio

Our Transmission Seminar will be held prior to the
NAB Fall Radio Show in Charlotte, North Carolina.
Spend Sunday — Tuesday with Radioc Guide then
stay Wednesday — Friday for the NAB Radio Show.
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Aerns #1 CHOICE
) MONITORING!

A= hudemat-Azec

P

O

GOLDENEAGLE HD =

=

: D REWOTE CON
- R 25 AND AMALOS MO (TORMO AN

* NRSC MASK COMPLIANCE

® TIME ALIGNMENT MONITORING

® SILENCE SENSING/ANALOG, HD1, HD2 ...
® PSD & RDS DATA MONITORING

® MONITORING OF MULTIPLE STATIONS

® EMBEDDED WEB SERVER & ALARM
NOTIFICATION VIA EMAIL, VOICE INTERFACE

Go )ENEAGLE HD

\WITH SPECTRUM ANALYZER AND DIGITAL DEMOD!JLATOR

A Audema Artec

Broadcastinglnnovation

s

Miami. FL USA - Tel: 305 249 3110 - ussales@audemat-aztec.com

PHASETEK INC.

Quality

PHASETEK'S manufacturing facility

and components expertise are avail-
able to design and fabricate any type
of inductor or specialt RF component.

Our engineering and production staff's
years of experience and commitment
to quality are available to fill any
special requirements.

pependabl®

RELIABLE & DEPENDABLE
RF COMPONENTS & PARTS

Variable & Fixed Inductors
Variable & Fixed Vacuum Capacitors
Fixed Mica Capacitors

RF Contactors

Vacuum RF Contactors

Test Jacks and Accessories
Static Drain and Lighting Chokes
Isolation Inductors

Sampling Loops

Dial Counters and Couplers
Transmission Line Terminations
Ribbon Clips and Tubing Clamps
Horn Gaps

Toroidal Current Transformers
And More!

550 California Road, Unit 11
Quakertown, PA 18951

Phone: 800-742-7383 215-536-6648 |
Fax: 215-536-7180 Email: kgpti@epix.net  Arenna Phasing Systems

Website: www.phasetekinc.com

Custom Phasing Systems

Control Systems

AM/MF Antenna Tuning Units

Diplexers (NDA/DA and expanded band)
Triplexers

Transmitter Combiners

Dummy Loads (with matching networks)
Tower Detuning Units/Skirts

Broadband Matching Networks

Tunable Skirt Assemblies (TSA's)
Isolation Transformers

Phasetek’s experienced staff of
engineers and production personnel
are dedicated to provide the broadcast
industry the highest quality, custom
designed phasing equipment.

value

OTHER SERVICES AVAILABLE:

Phasing System Design
Engineering & Technical Field Support
AM & FM Installations.
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Heavy

by Stanley Adams

Part 3 — General Electric
Starts Turning Up the Power

The Heavy Metal series is a look back at the technol-
ogy, engineers, and manufacturers who brought broad-
casting from a tiny voice to booming transmitters that
covered dozens of states. Inthis installment, Stan Adams
not only masters the spelling of “Schenectadv,” but
details how General Electric was a driving force in the
development of broadcast transniission systems.

From the early Fessenden alternators designed in
1901-1903 by Dr. Charles Steinmetz (chief among
chiefs at the General Electric Research Lab), to the
1906 breakthroughs by Dr. Ernst Alexanderson, GE
was the only source of usable mechanical alternators —
the only known method of transmitting a fully un-
damped wave up until that time.

These large alternators provided the ability to modu-
late voice and music to the world. The largest units -
capable of running at a level of 200 kilowatts — were
numbered One through Twenty (the last two being
shipped to Poland). A working museum in Grimeton,
Sweden displays the remaining units, one of them kept
operational and being used occasionally for station
SAQ. Yet their gigantic presence in the spotlight of
communications essentially lasted one short decade.

THE KEY TO POWER

Communications systems were then about to un-
dergo a great and majestic transformation using a
little invention
credited to Dr. Lee
de Forest. How-
ever, by the time
this came about,
thework of Dr. lrv-
ing Langmuir be-
gan to overshadow
the mechanical de-
signs with the elec-
trical designs for
a fully functional
transmission and
reception system,

Dr. Langmuir
was the General
Electric Company’s version of Dr. H.D. Arnold over at
Western Electric. Both men worked cooperatively and
independently on the de Forest Audion tube. Quickly
they realized a number of things:

(1) The tube contained gas and was not a hard
vacuum.

(2) There had been very little study of the opera-
tional characteristics of the tube — none of those
common Grid Eg/Plate Ip curves existed to explain the
operation of the tube.

(3) The tube could do a lot more than had been
thought about up until that time,

It did not take an appreciable amount of time to
find out some of those very tundamental answers.
Whether it was Western Electric or the General Elec-
tric Company (and Westinghouse, too), progress was
rapid and it was reflexive. By that last term, we mean
that the work that occurred would lead to more and
more successful applications.

Dr. Irving Langmuir

THE VACUUM TUBE
If one but looks into the work of Dr. Langmuir one
would see the path of the development of the tube from
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Power tubes like the 207 and the
862 gave broadcasters a much
“bigger voice.”

a fundamental five watt output level, then to a 50, 250,
1,000, 20,000, and finally a 100,000 watt tube.

By 1921, the UV-204 (250 watt capacity) was ready
to go into one of first commercial products,and the UV-
208 (a5 kW bulb) was ready forsale the following year.
With the development of these tubes, it became pretty
evident that limits had been reached for the full devel-
opment of air-cooled tubes at that time.

The begin-
nings of true high- N
power tube capac- & 5
ity were to be ) (¥ ¢
found in the initial ﬁ, i" . 7 '
design of the UV- i\ L.
207, a 20 kW wa- Y
ter-cooled tube,
which later devel-
oped into the fa-
mous GL-862 (a
100 kW tube), the
highest-powered
tube ever made by
General Electric.

GE’s work on
water-cooled
tubes came out of
the development
work and experi-
mentationat WGY
radio. Using the
processes pioneered by AT&T, an 862 type tube even-
tually was used in the WLW high power transmitter as
well as other stations, including all of the high power
RCA rigs (the 50 kW series), Western Electric, and at
Radio Central.

According to John Lyles, the Bell System Technical
Journal for January 1930 presented evidence that it was
Western Electric that had created the first successful high
power tube which had integral water cooling.

Up to that time, General Electric and Westinghouse
had been unable to make seals that could go between
glass and metal (anode) of tubes and still hold a good
vacuum. Then, a guy named Housekeeperat AT& T/WE
figured out the process in 1922.

The switch to using the long water-cooled 862
tubes brought on a rapid increase in transmitter power
levels in the 1920s, and the 50 kW rigs came about from
this design. Once WE accomplished this, GE, RCA,
Westinghouse, etc. also began to build 100 kW tubes’
and larger.

The Housekeeper seal is still an important part of
tubes that use metal to glass or metal to ceramic. A few
are still being made.

Additionally, there were the special tubes such as
the Thyratron (a tube based switch), x-ray, video and
numerous others that came from the hands of the
department supporting the work of Dr. Langmuir.
Again, it was the principle of successive “firsts” that
allowed communications to stand on the shoulders of
those GE giants.

CROSS-POLLINATION

We would do well to look for a moment at the
participants of the developing world of early broad-
cast, ship to shore, aircraft, and other special service
radios. Technical direction in these early years was
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led by Dr. A. F. Van Dyck for receivers and Dr.
Walter R. G. Baker as the group lead for transmission
tubes and sets.

In 1927, Dr. Baker took over as the development
lead in both divisions. In 1930 he became a Vice
President over Engineering at RCA when the “crank-
up” of actual manufacturing was about to begin at
RCA for the very first time.

Many of us who have worked on the RCA line of
transmitters might be surprised to learn that, up to
about the mid-1930’s, «// of the early transmitters
which carried an RCA logo were built by General
Electric. (We will discuss more about this relationship
as we go along.)

By 1935 when General Electric was allowed to
resume manufacturing for itself (after the limits of the
consentdecree), Dr. Baker returned to become Mr. TV
for GE. Over the years, he lent a very significant hand
serving every facet of TV developmental work.

GE TUBES REACH OUT

During and after the close of World War 1, GE
built transmitters for the Navy and some later for the
United Fruit Companies network of spark stations
throughout the southern hemisphere. Much of this
developmental work was being carried on during the
manufacturing of the Alexanderson Alternator.

Around this time, we
find what is claimed to be
the very first“outside” use
of GE transmitter tubes
and information. This
claim is held by amateur
station 2ADD, the trans-
mitting station of Union
College (Department of
Electrical Engineering)in
Schenectady, NY. Dr.
Charles Steinmetz was in-

RADIOPHONE CONCERTS

Union College Radio Club,
heneotady, N. Y.,
22 October 1920.

Mr. Kenneth B, Warner,

Hartford, Conn.
Dear Sir:

The Radio Club at Uaion Collofc.
Sch dy, No Y., is itting a radio

roncert every Thursday evening from 8:00
to 8:30 and from 0:00 to 9:30 Eastern
gmglrd Time, on 350 meters, signing
We radiate over 3 amperes with five
General Electric **V” Tubes. The Clnb
would be greatly obliged if _Fm could print
this noticc among the “QST” pages in an
early issue.
Respectfully yours,
Jetson O. Bentley,
Secretary.
Address mail:
Jetson O. Bent.le{
Lambda Chi Alpha House,
22 Gillespie St.,
Schenectady, N. Y.

strumental in supporting
the youth of this nearby
college.

According to Gerald

An item from QST detailing
the use of GE tubes to in-
crease transmission power.
From QST, December, 1920,
Page 64.

F.J. Tyne’s Saga of the Vacuum Tube, the Type V was
in the range of 25-50 Watts and was experimental.
Therefore, we can assume the transmitter operated
with an input power in the range of 100-200 Watts.

This station was built entirely of GE parts and
under the sponsorship of the Professor of Electricity
and of the fine Doctors of Engineering from GE.
These GE research leaders often spent their time in
lectures and experiments with the students so as to
encourage those young students to press toward their
goals in life by participating in the grand industrial
and technical period of which GE commanded the
leading position.

DEVELOPING A
COMMERCIAL
PRODUCT
Coming fromthis
sort of background,
many of the General
Electric Company
transmission prod-
ucts started to take
their place in the
commercial world.
One of the very
firsttransmitters that
were designed for
commercial service
was known as the
AT-702, a one kilo- One of the earliest GE transmit-
watt radio transmit- ters, @ 500 Watt model AT-702
ter that could use UV-204 or UV-206 output tubes. The
photograph of this transmitter came from the mid-
1921 period of time.

(Continued on Page 40)
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bench analyzer more test than you
t than you want?
ve you just enough test capability, plus functions not

even available on their larger siblings...
and these flexible instruments fit in the palm of your hand

ML1 Minilyzer
Analog Audio Analyzer

The ML1 is a full function high performance audio
analyzer and signal monitor that fits in the palm
of your hand. The comprehensive feature set
includes standard measurements of level,
frequency and THD+N, but also VU+PPM

meter mode, scope mode, a 1/3 octave analyzer
and the ability to acquire, measure and display
external sweeps of frequency response generated
by the MR1 or other external generator.

With the addition of the optional MmiSPL
measurement microphone, the ML1 also functions
as a Sound Pressure Level Meter and 1/3 octave
room and system analyzer. Add the optional
MiniLINK USB computer interface and Windows-
based software and you may store measurements,
including sweeps, on the instrument for download
to your PC, as well as send commands and display
real time results to and from the analyzer.

» Measure Level, Frequency, Polarity

» THD+N and individual harmonic
measurements k2 k5

» VU + PPM meter/monitor

» 1/3 octave spectrum analyzer

» Frequency/time sweeps

» Scope mode

» Measure signal balance error

P Selectable units for level measurements

DL1 Digilyzer
Digital Audio Analyzer

With ali the power and digital audio measurement
functions of more expensive instruments, the DL1
analyzes and measures both the digital carrier signal
(AES/EBU, SPDIF or ADAT]} as well as the embedded
audio. In addition, the DL1 functions as a smart
monitor and meter for tracking down signals around
the studio. Plugged into either an analog or digital
signal line, it automatically detects and measures

digital signals or informs if you are on an analog line.

In addition to customary audio, carrier and status Dit
measurements, the DL1 also includes a sophisticated
event logging capability.

> AES/EBU, SPDIF, ADAT signals

P 32k to 96k digital sample rates

» Measure digital carrier level, frequency

P Status/User bits

» Event logging

P Bit statistics

» VU + PPM level meter for the embedded audio

» Monitor DA converter and headphone/speaker
amp

AL1 Acoustilyzer
Acoustics & Intelligibility analyzer

The ALT Acoustiiyzer is the newest member of tihe
Minstruments family, featuring extensive acoustical
measurement capabilities as well as core analog
audio electrical measurements such as level,
frequency and THD+N. With both true RTA and high
resolution FFT capability, the AL1 also measures
delay and reverberation times. With the optional
STIPA Speech Intelligibility function, rapid and
convenient standardized “one-number” intelligibility
measurements may be made on all types of sound
systems, from venue sound reinforcement to
requlated "life and safety” audio systems.

» Real Time Analyzer

» Reverb Time (RT60)

» High resolution FFT with zoom

» Optional STI-PA Speech Intelligibility function
» THD+N, RMS Level, Polarity

MR2 & MR-PRO Minirators
Analog Audio Generator

The MR2 & MR-PRO are the new standards for
pertable audio generators - the behind-the-scenes
stars of thousands of live performances, recordings
and remote feeds. Both pocket-sized analog
generators include a new ergonomic instrument
package & operation, balanced and unbalanced
outputs, and a full set of output signals.

P Sine waves - Swept (chirp) and Stepped sweeps
» Pink & white noise

P Polarity & delay test signals

Plus the MR-PRO adds:

P User-stored custom signals & generator setups

» Phantom power measurement

» Impedance, balance measurement & cable tester
P Protective jacket

MiniSPL
Measurement Micrcphone

The precision MiniSPL measurement microphone
(required for the AL1 Acoustilyzer and optional for
the ML1 Minilyzer) is a precision reference mic for
acoustics measurements, allowing dBSPL, spectrum
and other acoustical measurements to be made
directly.

» 1/2" precision measurement microphone

P Self powered with automatic on/off

» Omni-directional reference microphone for
acoustical measurements

P Required for the Acoustilyzer; optional for the
Minilyzer

MiniLink USB interface
and PC software

Add the MiniLINK USB interface and Windows
software to any ML1 or DL1 analyzer to add both
display and storage of measurement resulits to the PC
and control from the PC. Individual measurements
and sweeps are captured and stored on the
instrument and may be uploaded to the PC. When
connected to the PC the analyzer is powered via the
USB interface to conserve battery power. Another
feature of MiniLINK is instant online firmware
updates and feature additions from the NTI web site
via the USB interface and your internet-connected PC.

» USB interface fits any ML1 or DL1

» Powers analyzer via USB when connected

» Enables data storage in analyzer for later
upload to PC

» Display real time measurements and plots on
the PC

» Control the analyzer from the PC

» Firmware updates via PC

» MiniLINK USB interface
is standard on
AL1 Acoustilyzer

000000000000005000

NTI Americas Inc

PO Box 231027

Tigard, Oregon 97281 USA
503-684-7050
www.minstruments.com
info@ntiam.com



Heavy

Metal

Continued From Page 38

Part 3 — General Electric

Starts Turning

TRANSMITTER DEVELOPMENT
RACES AHEAD

In our last installment, we spent some time in
describing some of the work by GE at the RCA Radio
Central at Riverhead, Long Island. (This was a former
Marconi station, taken over after WWI.) General
Electric developed several transmitters for RCA dur-
ing this early period.

As a demonstration of how fast the new tubes
were being fitted into larger and larger transmitters,
a sort of “friendly competition” developed between
GE and AT&T. During the summer of 1922, work
began at New Brunswick and, not far away, the
Telephone Company was working on the develop-
ment of their high-powered tube-type transmitters.

An aerial view of RCA Radio Central in the early 1920s.

The competition concluded with a slight win by
GE (they cheated a bit by reverting to an alternator
instead of the specified oscillator sections, so they
could get done in time), using twelve 207 tubes.
Placing these in parallel, it had taken them months to
rid the tubes of parasitics, which came to be called
the “Rocky Point effect.”

A goodly amount of knowledge about power
tubes was learned by using the 207 in this applica-
tion, as well as by its use in tests at WGY. It quickly
became apparent, for example that the maximum
operating frequency of this tube was in the neighbor-
hood of 1600 to 1800 kHz.

GE BRINGS SPORTING
EVENTS TO LISTENERS

Probably the most well-known early broadcast in
which General Electric participated with RCA (RCA
sold the transmitter to the Navy) was the “Battle of
the Century” that in-
volved the great Ameri-
can heavy weight Jack
Dempsey and the
Frenchman, Georges
Carpentier.

On a Hoboken, NJ
lot of some thirty acres,
some 90,000 people
saw both the fight and
the broadcast. Using
what was considered as
the highest-powered,
self-contained tube GE made this transmitter that
transmitter of that time, carried the Dempsey/Carpentier
hundreds of thousands " Battle of the Century”
heard the fight. Here is a report, from The Wireless Age,
August, 1921, page 11-21.

Page 40

Up the Power

“No untoward incidents occurred
on the long-awaited day which fol-
lowed. . . . There are, literally, a
thousand and one angles from which
to view the achievement, but space
limitations prevent their recording in
this article.

“So, turning to the next feature of
primary interest, the powerful radio-
phone that did the job at Hoboken, it
may be of interest that this transmitter,
built by the General Electric Company
and installed by the Radio Corpora-
tion of America, employed six 250-
watt Radiotrons [type 204’s], three
used as oscillators and three as modu-
lators, when on telephone or buzzer
modulated output. For straight con-
tinuous wave telegraphy, all six
Radiotrons were used as oscillators.”

GE called this early transmitter an “SCR 1.5 kW
set.”

At that time, a true broadcasting service began to
emerge as an outgrowth of amateur experimentation.
For example, 8MK became WWJ, and Dr. Frank
Conrad of Westinghouse and station 8ZZ turned into
KDKA. Other stations popped up on the air with GE,
de Forest, and Western Electric transmitters.

For those at General Electric, it was the “wake
up” call - and a needed one. It was a call that forced
them to begin broadcasting on their own station,
something that would furnish two functions:

1. Anactual service to the people of Schenectady.

2. A developmental “bed” to try out the latest
circuit designs, power tests and other ideas of those
who worked with Dr. Baker and friends.

WGY

In late 1922 a large number of GE engineers
began to assemble a broadcast transmitter, antennas
and studio equipment. (Experiments leading toward
this broadcasting project were started during the
preceding year of 1921.)

The March 1st 1922 Radio Service Bulletin first
lists the approval of WGY for broadcasting, and the
first evening of broadcasting was February 20th,
1922. The transmitter would supply a total of 1500
watts input power,

In learning about the first station to be built and
operated by the General Electric Company, we would
like to give credit to a wonderful article from the
1992 volume of the Antique Wireless Association
(AWA). The article, by an unknown author, was
found in the Schenectady Hall of History.

The AWA article contains a condensed history
of the growth of WGY and of the transmitter de-
partment, along with a number of pictures. In-
cluded is material that discusses the growth of
General Electric’s work in broadcasting through a
successive series of “firsts”:
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* Vacuum tubes

* Power increases

* Modulation systems

* Over-all transmitter design

* Fidelity

* Frequency control

* Power supply

* Antenna designs

» Studio equipment

* Wire-line collection of broadcast material.

SETTING THE POWER RECORDS
The first transmitter at WGY was a glass-tubed
rig, managing approximately 1.5 kW,

The original WGY transmitter.

As development progressed, the power output
was slowly but steadily increased by adjusting the
high voltage and drive power. The transmitter uti-
lized six high-vacuum rectifiers (UV-218 tubes);
the power stage was modulated using the constant
current method by a bank of six of the 1 kW, 206
tubes. It was during the latter part of 1922 that the
tube complement was increased to two 5 kW tubes
in the modulator stage. Power output was now
about 5 kW.

Using “improved” modulators and oscillators,
WGY increased output to 5 kW.

Adding further prestige to the station, Guglielmo
Marconi visited WGY in the summer of 1922, during
a visit to America, David Sarnoff, and the RCA
Radio Central works. In July, he spoke over WGY
radio and thanked GE for expanding the efforts he
was proud to have started years before.

Vacuum tube development was very important to
GE as by this time they had become the largest
supplier of tubes not only to RCA, but also to the
Navy and to amateurs. Moreover, as mentioned ear-
lier, Drs. Langmuir, Baker, and the entire radio re-
search lab allowed no grass to grow under their shoes
as far as power development.

THE DUAL PURPOSE
STATION MAKES WAVES

As we noted, station WGY was designed not only
for the public consumption of news and entertain-
ment but also as the actual “‘on-the-air” test bed for
the GE engineers. (Way out west, in Denver, GE set
up another such station, KOA.) Gleason Archer wrote
that the station could be picked up from coast to
coast, in Alaska, and in England.

(Continued on Page 42)
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- RAM Eroadcast Systems
WNUEE WWW.ramsyscom.con
- 800.779.7575

' TITUS I
TECHNOLOGICAL
LABORATORIES

GORMAN-REDLICH

257 W. Union Street, Athens, OH 45701
Phone: 740-593-3150 — Fax: 740-592-3898

Model CRW-S Weather Receiver

S For receiving alerts from the
National Weather Service (NWS).

i Redesign of our Model CRW now
Model CRW-S Weather Receiver with the “SAME” decoder feature.

Easy to Use and Reliable EAS Equipment’
e Pre-programmed for your location
e Program interrupt relays built in.

e Six audio inputs.

e 2 minutes stored audic.

o All operations via keypad.

EAST1 Encoder-Decoder

EAS1 Decoder

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

EAS1 Encoder-Decoder

Model CMR Digital
Antenna Monitor

e Remote Controllabie
e True ratio readings.

Automatically switches between two AES digital audio signals or a stereo ‘ » Phase sign automatic. no extra
analog signal. Analyzes digita! signal errors (CRC, bit framing, etc.) and Model CMR Digital Antenna Monitor operation.
checks for loss of audio on the digital signal. User programmable.

Contact Jim Gorman at: 740-593-3150
800-806-885‘ Mmusws.coM jimg@gorman-redlich.com — www.gorman-redlich.com
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Heavy

The push for higher power levels was established
carly. and WGY is recorded as being the first station
in the nation to operate at the different higher power
levels — at least until WLW unleashed its 500 kW
monster transmitter on the airwaves.

In carly 1925, two high power, water-cooled
tubes were instalted, one as an oscillator and one as
a modulator: the output was raised to about 10 kW.
However, inthe later months of 1925, a factory-built
transmitter replaced the original breadboard ap-
proach and was used for experimentation,

-
|

Moving from prototypes to its first commer-
cial production transmitter, GE used WGY
as its test site in developing ever more
powerful models.

1925 was an extremely busy year for |
the WGY engineers. The old transmit-
ter was changed to the MOPA (master
oscitlator-power amplifier) type of cir-
cuit. Power was raised to 15 kW. And
WGY was developing a site on the |
South Side of' Schenectady for a super- ,
power transmitter facility.

The South Schenectady Radio Labo-
ratory coordinated its experimentation
with the operational hours of WGY.
Ultimately. a 50 kW plant was to be
constructed. Early power levels varied
between 30 and 50 kW, in accordance
with the experimental license and new
Federal Radio Rules that set 30 or 40
kW as the maximum permissible broad-
cast power at the ime. But even S0 kW
was not the limit for GI:'s engineers,

Plcase join us next month as we
follow WGY to superpower, show you
some of these transmitters, and discuss
some of the challenges the GE engi- |
neers overcame in the process, as well
as how RCA bencfited from the GE's
engineering department achicvements,

The author would like 10 thank Barry
Mishkind, John Lyvles, John Bvrnes, Jeff
Glass, and long-time (but now retired)
KNI Mr.  Newcomb
Weisenberger for all their conversations

engineer

and correspondence over the past many
months. All have contributed 1o the re-
search into the history and engineering
thatywent into the broadceast transmitiers
over the vears.

It is worth noting that a lot of the
information in these articles can be found
in the standard books on the history of
broadcasting, rescarchon various Internet
sites, and from reading old IRIS and Gen-
cral Electric Review publications.

For those interested in the Antique
Wireless Association (AWA), informa-
tion can be found on their website:
wwwantiquewireless.org

Page 42

Visit us at www.rcsworks.com or www.prophetsys.com

Magazine Production Director

Radio Guide Magazine has an immediate opening for
a publication production director.

Continued From Page 40

Weare looking for someone skilled in the production
of technical magazines. publications, and display adver-
tising copy.

We seck a person comtortable with programs such as
Pagemaker. InDesign. Acrobat. Photoshop, and other
graphics tools. especially with experience in the PC
environment. We prefer a person with a few years of
experience in magazine layout.

Additionally, CD scans of all published QST
issues are for sale through various groups including
the American Radio Relay League (ARRL). Further
information can be found on their website.
www.arrl.org This is a full time position and will not require re-
location. A basic knowledge of the radio broadcasting
industry is highly desired.

Stan Adams” family has been involved in broadcasting
sinee the 19405, e currently works at Sprint s Memphis RIF
Engineering department. If vou have information on the
men and manufacturers who produced the “heavy metal ™
or questions on this series, Stan would love to hear from
You. Email him ar: stanlevadams@ vahoo.com

Join the fastest growing publication in radio.
Please email your resume to radio@rconnect.com
Media Magazines Inc. is an Equal Opportunity Employer.
Rav Topp - publisher

couniries

Welcome to the World's largest broadcast software company

Email us at best@resworks.com

© Copynght 2007 RCS inc Al Rights Reserved RCS, RCS Sound Software, the featured product names and their logos are

g d . o . of RCS, Inc
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Wait for it....

The new Broadcast Warehouse website is coming...

&7\
R

www.broadcastwarehouse.com
CHICAGD e LONDON e SINGAPORE



Service Guide Radio Equipment Products and Services

New tubes are now manufactured by Econco
in expanded facilities in Woodland, California.

« ECONCO *

Tel: 800-532-6626 Web: www.econco.com
Intl: +1-530-662-7553 Fax: +1-530-666-7760

Complete Station Automation and Live-Assist System

ControlRea

dy”

(800) 833 4459
sales@wireready.com

Since 1989, over 2000+ stations have chosen WireReady products.

Our reliability, 800 support & service can't be

Free 800 support & free upgrades

DA ADS

beat.

Overlaps, background records, voice tracks
Works with Broadcast Tools switchers

Need pure uncompressed music? Only $1/song
For more info: www.wireready.com/radio

Software & 500GB rack-mount RAID packages from $4,995

Prices/Terms subject to change - Music sold by 3rd party

Around the County

George Whitaker
Owner

Around the Country
www.mikeflags.com

Around the World

Practical Radio Communications
Arlington, TX

AM Ground Systems Co,

Ground System Construction,

Evaluation & Repair

1-877-766-2999

www.amgroundsystems.com

BAUER - ELCOM BAUER - SPARTA - CETEC

www.bauertx.com paul@bauertx.com

TRANSMITTERS,

www.bsuertx.com

BAUERX

Re-Manufactured
Bauer Transmitters Available

AM/FM — 2.5 kW to 25 kW

915-595-1048 Fax: 915-595-1840

DAHOOK  DAGAP

Safety Grounding Hook Lightning Dissapation Gap

& - ‘ I X!
Solid Brass Hook & Hardware
Fiberglass Rod Handle
#10 Copper Cable & Alligator Clip
Wilk Science and Technology Inc.
1112 North Grove Avenue, Oak Park, lllinois 60302

Telephone & Fax: (708) 524-8588

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

We

DEC Electroni;s Co.

at the lowest prices, direct from our stock!

EIMAC, SVETLANA, PRO-TEK®, EEV, and many others.

 —
VISA
—

- New Tubes -

have the alternatives for all your needs,

352-688-2374 or 800-881-2374
VISA & MASTERCARD Accepted &9

Silver Plate On-The-Job with Cool-Amp!!

Cool-Amp

*Maintain your RF frequency
*Keep your PCBs cool
*Increase conductivity

*Minimize power loss from
corrosion & oxidation

Copducto-Lube

*Reduce resistance
*Prevent power interruptions
*Prevent data errors
*Prevent power failure

Ph: 503-624-6426 Fax: 503-624-6436

EEELLNE Lk,

www.cool-amp.com

emall: sales@cool-amp.com

RF PARTS

C OMPANY

From Milliwatts to Kilowatts

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

Se Habla Espafiol « We Export

2800-737-2787

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

www.rfparts.com

Your Authorized Source
for Tubes and Capacitors

Richardson
Electronics

Turn to Richardson Electronics for all your
vacuum tube and capacitor needs
+ §7 million in broadcast inventory

¢ New and rebuilt product

« Same day shipment

* Full manufacturers warranty
« Technical support

Call today, receive your product tomorrow...
800-348-5580 « 630-208-2200 « www.reli.com

ChrisScott & Associates

Visit our website

www.scott-inc.co

NRSC
Loop
Antenna

Ph: (270)781-5301
Fax: (270)781-1232

Bowling Green, Kentucky

. l-‘m‘.&‘v

'
AM-FM . @
Notch Filters -

CCA PARTS & SERVICE
V&J Electronics

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

Call Van or Jerry Meier: 770-907-2694
Fax: 770-907-2694 - 24/7 Service
COD, Visa, Master, Discover, NET-15/30
www.ccaelectronics.net

TRANSMITTING
CAPACITORS

MICA-VACUUM-CERAMIC

(760) 438-4420
LINK@SURCOM.COM
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Service Guide Radio Equipment Products and Services

ST Connectors for
66 Blocks...

Bag of 10: $ 6.95
Bag of 100: $65.00
(Ridiculously Expensivel)

i
‘1‘5&

Squeeze them on
Jumper Wire. Great
for temporary or
permanent jumpers.

You need 2 per pair!

Fix RF

Problems!
Handset Modular: $18.95
1 Pair Modular: $14.95
2 Pair Modular: $18.95
1 Pair Hard Wire: $ 8.95

We also have Punching Doublers, 66
Blocks, Single Pair Jumper Wire in
Assorted Colors, 66 Block & Modular
Attenuators, and many other Unique,
Problem Solving Telecom Products.

RF Filter
Choose the frequency range for maximum rejection:
* 5t 3mhz AM) 3 0 30mhz 26 tb 60mhz 60 to 150mhz M)

Now Available... Combination AM & FM Filters!
See the RF Troubleshooting Flow Chart
and four page RF Tech Bulletin at:

www.sandman.com
Mike Sandman... Chicago's Telecom Expert
Call for FREE Catalog: 630-980-7710

The last NCE window was 7 years agol
Since then...new rules...on-line filing...

Are YOU Prepared?
NCE-FM Engincer's Seminar

Two days of learning & networking!

D.A. Design ¢ TV-6 Protection
Finding Openings ¢ On-line Resources
Domestic Protection ¢ International Rules
National Environmental Protection Act

Washington D.C. July 30-31

Reserve NOW for $495
Seminar will be $750 After JUNE 30

Visit nce-fm.com for details

Contact Alex Johnson at 352-367-1725 or
Ej‘bxgnce-fm COM to reserve your seat

GrAHAMSTUDIOS

®Rod Graham, Founder

® On site Furniture Installation
®Systems Integration Services
®Serving Broadcasters for 23 years
®Formerly Arrakis Furniture

www.graham-studios.com
(866) 481-6696 or (970) 225-1956

@»

MOORETRONIX

BROADCAST & INDUSTRIAL ELECTRONICS

Our 5" Year

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

We Re-Condition

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

Solve Your System Wiring Problems Fast!

With STEREOTRACER
See our Web News-Update page, for details.

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

./..D

949Lite 1 .Obq

All our Mic Flags feature our PRO-TECH paint (non-chip). All shapes and sizes, CUSTOM and BLANK mic flags.

| products-fapel pins

Microphone Flags

800.450.6275
micflags.com

your first choice for quality and service

AM & FM TOWER SIGNS PR’ODUC?S

TOWER REGISTRATION SIGNS
ANTENNA LEASING SIGNS
EXTENDED OUTDOOR LIFE

antennalD@msn.com

610-458-8418

RED GUY WIRE MARKER BALLS

8 ft YELLOW GUY WIRE PROTECTORS VOX OR FAX

ANTENNA TAGS - NUMBERED

www.antennalD.com

GLENMOORE, PA
19343-9552

FREE CATALOG

Professional

Equipment Repair
Consoles  at Lightner Electronics, Inc.
Exciters
STLS

Automation Systems
Audio Processors
Transmitters
Remote Equipment
Toll Free: 866-239-3888

yyvvyvyy

www.LightnerElectronics.com

McPherson Radio

Specializing in pre-owned QEI transmitter products.

m — 6 Month Warranty — m

All equipment tuned and tested on your frequency.
MRC has a repair facility to meet your broadcast needs,
for repair of QEI exciters and low power transmitters.

Other broadcast manufacturer products are welcomed too.

Bob Brown at 856-232-1625 Fax: 856-232-2075
Email: mcphersonradio@comcast.net

@D Professional Engmeermg 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

IRIFEngmeers Inc. 352-367-1725

World Leader
in AM-FM
Transmitters

INTERNACIONAL :

“Now in Our 34th Year"
AM & FM Pre-Owned Units in Stock

All Powers and Manufacturers
Instruction Books - Spares - Complete

Visit our Website: www.besco-int.com

Or Call Rob Malany at: 321-960-4001

Doug Vernier

Telecommunications Consultants

€ FCC Applications for AM, @ Site Relocations
FM, TV, DTV, LPTV, STL

@ Upgrade and Due
Diligence Analysis

¢ Frequency Searches

€ Propagation Prediction
with Custom Mapping

¢ Demographic Analysis

@ Directional Antenna
Design
We use V-Soft Software!

ViqﬁL,
www.v-soft.com consulting@v-soft.com 800-743-3684

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

" !iigitalradio;ngmeemg

Professional Broadcast Engineering Services

Consulting * Project Management « Contract Engineering
FCC Altemative Inspections * Due Diligence Inspections
Engineering Staff Oversight « Engineering Staff Assistance
Facility Inventory « Broadcast Equipment Acquisition

New & Pre-owned Broadcast Equipment Sales

Radio Guide June 2007
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This boring ad can save your butt,
make your job easier, and keep the boss happy.

Interested? Good. Now let’s get down to the business of keeping your radio station reliably on the air.

Does your transmitter go off the air during lightning storms? Does the breaker trip for no apparent
reason? Do you waste time driving to the site to reset it, and try to figure out why it tripped? Do your studio
computers sometimes lock up or do other weird things? These failures are often caused by spikes and transients
on the AC powerline. They’re a fact of life. They cause damage and unreliability and make you look bad.

Now the butt-saving, keep-the-boss-happy part: Henry Engineering’s PowerClamp Transient Voltage Surge
Suppressors (TVSS) units will solve these problems. Instead of making excuses about why you’re off the air
(again), you can brag about your station’s on-air reliability and lack of transmitter failures. Now you’re a hero.

PowerClamp surge suppressors are the best performing TVSS units in the industry. They were originally
developed for use by the U.S. Department of Defense, to protect the computers on Uncle Sam’s military test
ranges. PowerClamp TVSS units are used at hospitals, airport control towers, banking data centers, and
hundreds of mission-critical installations across the country. They’ll work just great at your radio or TV station.

Now let’s get down to some solid engineering. No advertising hype, just verifiable facts and figures.
Why do PowerClamp TVSS units work so well? How do they work? Here are the answers.

PowerClamp TVSS units have some very significant advantages over virtually any competing product:

1. Extremely low clamping level. PowerClamp uses a hybrid of multiple clamping circuits to achieve an
extraordinarily low clamping level. Our advanced technology attenuates spikes and surges to within a few volts
of the AC sinewave. The circuitry detects the amplitude and risetime of the offending transient and responds
accordingly. PowerClamp’s multi-stage hybrid design is the secret to its incredible performance. It works.

2. Non-degrading operation. PowerClamp performance does not degrade. Unlike TVSS units that rely
solely on MOVs, PowerClamp’s attenuation level remains consistent even after years of service. The ultra-low
clamping level results in minimal power dissipation in the suppression components, so there’s no degradation.
Hundreds of PowerClamp units that were installed in the 1980s are still working today. So will yours.

3. Guaranteed performance. PowerClamp spec sheets quote accurate engineering data. We guarantee our
clamping levels under real-world conditions. Compare our specs to any competitor (assuming they actually
publish their clamping levels) and see for yourself. No smoke-and-mirrors, just performance and results.

For more detailed engineering data and broadcast-user Case Histories, please visit
www.henryeng.com. Be sure to view the PowerClamp Theory Of Operation.

HENRY

e

ENGINEERING

We Build Solutions
626.355.3656
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Final Stage

-
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RADIO ROUNDUP

The Radio Guide Event Register

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

Texas Assoc. of Bdcstrs. (TAB)/SBE Convention
August 8-10, 2007

Austin, Texas

www tab.org/convention.php

NAB 2007 Radio Show
September 26-28, 2007
Charlotte, North Carolina
www.nabradioshow.com

BOS-CON 2007

October 5, 2007
Mariborough, Massachusetts
www.bos-con.com

Madison Broadcasters Clinic
October 9-11, 2007

Madison, Wisconsin
www.sbe24.org

Pittsburgh SBE20 Regional Convention
October 10-11, 2007

Monroeville, Pennsylvania
www.sbe20.org

35th Annual SBE22 Broadcast/Technology Expo
October 16-17, 2007

Verona, New York

www.sbe22expo.org

5th Annual Ohio Broadcast Engineering Conf.
November 29, 2007

Worthington, Ohio

Contact: Patti Geary at pgeary@oab.org

N
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AM Ground Systems - 29
APT -6

Armstrong Transmitters - 29
Audemat - 37

Audion - 13

Axia - 23

Bay Country - 28

Belar - 36

BEXT - 28

Broadcast Devices - 15
Broadcast Software Intl. - 3
Broadcast Technology - 15
Broadcast Warehouse - 43
CircuitWerkes - 11

Comet - 10

Comrex - 5

Conex Electro Systems - 27
Continental - 34

D&H Antennas - 17
Davicom - 8

Econco Tubes - 17, 44
ERI-27

Fanfare - 13

Gorman Redlich - 41
Graham Studios - 35
Harris - 48

Henry Engineering - 2, 46
Inovonics - 17

Website

www.amgroundsystems.com |

www.aptx.com
www.armstrongtx.com
www.audemat-aztec.com
www.audionlabs.com
www.axiaaudio.com
www.baycountry.com
www.belar.com
www.bext.com
www.broadcast-devices.com
www.bsiusa.com
www.broadcasttech.com
www.bwbroadcast.com
www_circuitwerkes.com
www.comet.ch
WWW.Comrex.com
www.conex-electro.com
www.contelec.com
www.dhsatellite.com
www.davicom.com
WWW.ecoNnco.com
www.eriinc.com
www.fanfare.com
www.gorman-redlich.com
www.graham-studios.com
www.broadcast.harris.com
www.henryeng.com
WWW.inovon.com
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Advertiser - Page
Jampro -1, 15

JK Audio - 9

Kintronic Labs - 9

LBA Technology - 29
LEA-35

Lightner Electronics - 33
Micro Communications - 13
Moseley - 22

Nautel - 16

Nott Ltd. - 35

NTI Americas - 39

OMB America - 13
Omnia - 25

Peter Dahl - 33
Phasetek - 37

Pristine - 2

RAM Broadcast Sys. - 41
Radio Systems - 32
RCS - 42

RF Specialties - 33

SAS - 31

SCMS Inc. - 19

Shively Labs - 30

Telos - 21

TFT-27

Tieline - 7

Titus Technology - 41
Transcom - 27

Website
WWW.jampro.com

www jkaudio.com
www_kintronic.com
www.|bagroup.com
www.leaintl.com
www.lightnerelectronics.com
www.mcibroadcast.com
www.moseleysb.com
www.nautel.com
www.nottitd.com
www.minstruments.com
www.omb.com
www.omniaaudio.com
www.pwdahl.com
www.phasetekinc.com
www.pristinesys.com
WWW.ramsyscom.com
www.radiosystems.com
www.rcsworks.com
www.rfspec.com
www.sasaudio.com
WWW.SCMSINC.COM
www.shively.com
www.telos-systems.com
www.tftinc.com

www tieline.com
www_tituslabs.com

www.fmamtv.com
I —

Radio Guide Engineering Services
Lonsulting

*Expert Witness Testimony
* FCC Applications
* Frequency Searches
® Co-location Studies
¢ Custom Map Preparation
* RF Exposure Reports & Maps
* Coverage Modeling & Maps
® STL & Microwave Path Analysis

¢ Interference Analysis Studies

alex@rfengineers.com

ki'kngineers,

Inc.

352-367-1725

www.v-soft.com + 800-743-3684 « info@v-soft.com

COMMUNICATIONS®
Y. Comummivtions Sedtwasy
o Baginamsing Crasbing

The Leader in Broadcast Engineering |8

Consulting Software!

@ Use Probe 3™ to create stunning
“real-world” coverage maps using
Longley-Rice and other models.

@ Run AM-Pro 2™ to perform AM
skywave and groundwave allocation
studies, interference analysis, &

coverage mapping.

@ Use FMCommander™ to study @ Run Terrain-3D™ to plot STL
FM allocations using spacings and paths and Longley-Rice coverage
contour-to-contour protections.

over 3D terrain.

'Introducing the M i cPro?2

The "MIC PRO 2" stand alone and self contained ON/OFF LED lighted and
silent switching module will upgrade a low cost production mixing board

to have the microphone switching features of a professional broadcast
console. High reliability and silent LED lighted "MIC ON" and "MIC OFF"
buttons enable and disable each mic channel so the mic level controls
can be left at their optimum or desired settings

@ As many microphone channels as your mixing board has "Insert” jacks can
now be individually controlled by it's own "MIC PRO 2".

@ Ideal for low budget or home studio applications and professional studio controf of

individual microphones for round table, interview room, or conference room applications where a single
operator or muttiple guests can control their own microphones.

@ Provides a logic low output for interfacing with the DME SLAVE Relay Pack or HE Superelay if desired,
but they are not required for the operation of the "MIC PRO 2". Parallel operation from multiple modules
to one Relay Pack will control studio muting functions and “ON AIR" or "RECORDING" sign functions.

@ Free custom button labeling is available if the standard "MIC ON" and "MIC OFF" is not desired.
@ For pricing and details on the "MIC PRO 2" and other innovative products, call or visit us on the web at:

www.dmengineering.com DM

2174 Chandler St._Camarillo, CA 93010 _805-987-7881 800-249-0487

Consulting Communications Engineers
EMC Test Lab

e FCC Applications

e Frequency Searches and Coordination
e AM-FM-CATV-ITFS-LPTV
e EMC Test Lab - FCC and European (IEC)

OWL ENGINEERING, INC.

Email: info@owleng.com 651-784-7445 Fax: 651-784-7541
5844 Hamline Ave. N., Shoreview, MN 55126

Member AFCCE
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AM/FM Analog or HD Radio™ ® Audio Consoles ® Broadcast Studios |
!

| High Power AM @ Systems and Service ® Intraplex Transport
HD Radio™ is a trademark of iBiquity Digita! Corporation

Harris PR&E NetWave console with optional networking. Available in
8-16-24 channel frames, all with fully modular con ruction.

ZX1000, 1 kW tri-mode FM/FM-HD or digital only
transmitter. FM transmitters available from 250 W
to 70 kW, in analog or HD Radio.

Destiny 3DX-50,

50 kW medium wave
direct digital drive
high efficiency,

high reliability AM
transmltter

ansmitters from 1

10D 9400-AM Digital

No-compromise, independent, multiband processing
for analog AM and digital radio—in one box!

For over 20 years, OPTIMOD-AM has dominated the sound of major-market AM radio.
Orban’s new 9400 offers even better analog AM processing, while its unified analog and
digital design substantially reduces costs compared to a two-box configuration.

\/www.orban.com

Contact Harris at 800-622-0022 or email autoconfirm@harris.com

»  assuredcommunications” - - _ www.harris.com
wmrls Government Systems o RF Comm =+ Broadcast o Microwave

o Posthce — Radio Guide Websites —

PERMIT NO. 410 Radio Guide: www.radio-guide.com |
White Papers: www.radiopapers.net
Used Gear: www.radio-classifieds.com
Radio History: www.oldradio.com .

Tech Manuals WWW. radlogeargmde com




