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beyond adapting digital processors to the IBOC environment, the latest offerings
including the 8500 from Orban — are taking processing to a new level.
It is an evolutionary, not revolutionary, praduct: the 8500 is born from the
8400HD. and includes added functionality (primarily for HD radio) that is )
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MultiPhones
Headphones

NEW! The MultiPhones headphones
system gives each studio guest their own
headphone amp on a compact,
easy-to-mount "Guest Pod" panel.

Just feed audio into the MultiPhones
Master unit, connect the Guest Pods with
plug-in CAT5 cables, and you’re done!
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A MultiPhones system supports up to
12 Guest Pods, each with its own
servo-coupled amp, volume control, and y SR ] e I BGRRG  —
both 1/4" and 3.5mm stereo jacks. Plus 3 a
Talkback and cough buttons on each == MUL TIPHO ES
Guest Pod. Superb sound...great : DISTRIBUTED HEADPHONES SYSTEM
convenience...your studio talent will love it! PHONES
| MASTERS

Now in stock! | 9% D)

] LEVEL ™ L R
www.henryeng.com Caution: Excessive listening levels can cause hearing damage

Tele-Link .

by Energy-Onix f
The only stereo quality STL link to utilize the
“Free Internet Highway”

Standard system provides bi-directional stereo. Versions available with 4 and 8 channel capacities.
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Contact Energy-Onix, Broadcast Connection or your Energy-Onix dealer for price & delivery information.

Energy-Onix Broadcast Equipment Co., Inc. PO Broadcast Connection
Toll Free Phone: 888-324-6649 Z—= ENERGY-ONIX Phone: 970-482-9254
Fax: 518-758-1476 S Fax: 970-482-6123
E-Mail: info@energy-onix.com = E-Mail: john@broadcastconnection.com
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Radio Waves

by Barry Mishkind — Editor
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Will We See You at NAB?

From April 16-21, a fairamount of the Radio industry
will decamp to Las Vegas for the annual NAB Spring
Convention.

Youshould be there. It is an important opportunity for
learning and networking. And with the current ramp-up
in digital technology around the country, trom audio
handling to transmitter installations, this year might be
one of the most beneficial for attendance by those desir-
ing to see and touch the gear they may well be installing
and using in the near future.

True, you can read about all the products and technol-
ogy — and Radio Guide will be helping you make sense
of it all — but it is not quite the same as being there, able
to ask questions in “‘real time.” Free access to the exhibit
tfloor is available — if you register now. Do it at
www.nab.org; use Radio Guide’s VIP Code: AC54. It
your budget can handle it, attend the Sessions. Alterna-
tively, buy a copy of the Proceedings.

We hope to see you at NAB. Stop by our booth,
N2134 in the Radio Hall. And make space in your
calendar to join us at the Annual Lunch Gathering at
Noon on Tuesday (19th). But, even if you cannot make it
to Las Vegas, communicate with us-— letus know what are
your concerns and needs.

This year it is even more urgent that station manage-
ment “gets it.”” GMs: send your engineer to the NAB
Convention. Give him the time and opportunity to find
out about the technology and the challenges ahead. Edu-
cate him, because even minor mistakes in implementing
digital radio can cost you a fot more than sending him to
Las Vegas for a few days.

The right choice will benefit the entire station.
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Orban 8500

by Gary Blau

A Digital Proccessor for Digital Transmission

Over the past vear or two, manufacturers have
raced to deliver processors taking full advantage of
the new digital ransmission environment. Now mov-
ing bevond adapting digital processors to the I1BOC
environment, the latest offerings — including the 8500
Srom Orban — are tuking processing to a new level.

[MIAMI, Florida] Atfirst, the new Orban Optimod
8500 appcars almost identical to the 8400, except for
the new navy blue and gray color scheme. However,
underneath is a complete redesign with additional, and
faster, DSP power inside.

A COMPLETE PROCESSOR

It is an cvolutionary, not revolutionary, product:
the 8500 is borr: from the 8400HD, and includes added
functionality (primarily for HD radio) that is integral
to the unit and not an extra cost option. There are no
add-on plug-ins nccessary as with the 8400HD, mak-
ing the 8500 a single box, state-of-the-art HD/analog
FM processing solution.

Appcaring only about five years after the 8400 was
introduced, Bob Orban said the design goal of the 8500
was “to build on the very well accepted sound of the
8400, version 3, and to include enough DSP power to
provide the headroom to develop future improve-
ments.” Orban expects to announce the first set of
cnhancements around NAB time.

“Since it does not share any boards with the 8400,
the 8500 circuitry is new, designed to incorporate the
latest and most-available parts,™ he said. “This avoids
relying on some parts that are getting hard to find.”

MORE POWER UNDER THE HOOD

There are now twelve 150 MHz DSP chips on
board, comparedto nine 100 MHzchips in the 8400HD,
almost doubling the DSP horsepower and leaving
substantial design headroom for future improvements
and features.

This is the top view of the 8500. Clockwise from the
lower right, DSP board, Base board (with plug-in CPU
board), Serial Interface board, and the Audio Input/
Output board.

This permits keeping a minimum 64 kHz sample
rate (instcad of 32 kHz in the 8400) at all times,
resulting in the bandwidth exceeding 20 kHz. Since
they are shared between analog and HD channels, the
AGC and multi-band compressors now run at the full
20 kHz HD rate. The complete analog channel signal
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path now has a stopband at 17.5 kHz, versus 16 kHz in
the 8400. While few listeners will be able to hear all
that “top end.” allowing the internal audio bandwidth
to go higher than needed also results in better condi-
tions for processing.

According to Orban, this DSP power in the 8500
results in “a key feature — a separate band mix for the

HD and the analog audio.” This is an important step

8500 DSP board closeup. The 12 Motorola 150 MHz
DSP56367 chips surround a PLD, which acts as a
crosspoint switch to route the various signals from one
DSP to the next. The three memory chips in the lower left
are to implement the 8-second audio delay. One can also
see the switching power supply (the components sur-
rounding the toroidal inductor) that provides the operating
voltage for the DSP chips.

from the 8400HD, which had outputs that required a
compromisc, in that it produced essentially the same
sound for both analog and HD.

INTERNAL DELAY CONTROL

A major change from the 8400HD is the built in
adjustable 8-second delay in the analog channel to
allow synchronization of the analog and HD channcls.

This eliminates the need to pass the analog channel
audio through the HD exciter to achieve the delay, and
thus allows the use of the onboard stereo generator and
composite limiter for direct composite feed to your
analog exciter. Using both coarse and fine adjust-
ments, the delay is adjustable m 15.62 microsecond
sample step increments, up to a maximum of 8.12
scconds.

Not only does this restore the entire competitive
processing capability of the unit to the analog trans-
mitter path (compared to the 8400HD), italso prevents
dead air on the analog channel should the digital
exciter lock up or require a reboot.

Speaking of booting, the 8500 now sports a much
shorter boot-up time, down tfrom around fifty seconds
on the 8400 to less than ten seconds.

CUSTOMIZING FEATURES

Among features allowing cach station to customize
its sound, the HD channel now otters full 20 ktHz band-
width, adjustable from 15 kHz to 20kHz, in 1 kHz steps.
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For those needing the minimum possible latency
for programming reasons, a small reduction has been
achieved, bringing the total latency down to 3 milli-
seconds (if certain presets similar to those on the 8200
arc sclected), at the expense of a somewhat less com-
petitive sound. This, of course, assumes the 8-second
delay is disabled!

There are cight new factory prescts, and the param-
cter menu system has been rearranged a bit. However,
Orban noted the goal was “to retain the familiarity of
the 8400 menu. We saw no need to introducc a differ-
ent menu structure.” Furthermore, he said, “we spent
a fairamount of time to ensure the presets sound much
as in the 8400.”

it was also nice to sce a built-in Ethernet interface,
so a scparate PCMCIA card is no longer necessary.

EVALUATING THE OUTPUT

We began by sctting the 8500 to the same custom
scttings as the 8400 now used on our A/C station, and
comparing the two. The result was as expected, with
no immediately apparent difference

We tried a couple of the new presets, which were
quite loud without too much edge, but we thought they
were not quite appropriate for our female-friendly
Lite-A/C station. We listened for significant differ-
ences that might result from the increase in sample rate
and bandwidth through the compressor scctions, but if
there was anything there it was certainly not obvious.

We then tried it on our Oldics station. We liked the
very smooth texture of the 8500, and it scemed to
casily handle the extremely challenging wide range of’
source quality endemic to Oldies. It produced very
good consistency, while retaining a sense of openness
and good dynamic contrast.

One minor anomaly that surprised us was an
apparent calibration diftference between the compos-
itc output controls on our 8400 vs. the 8500. For
instance, with identical processor scttings the 8400°s
output control ended up at 3.1dBu, where the 8500
read 4.4 dBu for the same peak modulation level.
Otherwise we could not tell a difference switching
between the two. (Likely this will be resolved in the
upcoming Version 1.1)

Not having an HD station to test with, we tried the
next best thing, feeding the HD processor output to an
OpticodecPC aacPlus streaming encoder. (Using an
AES splitter a station can run both 1D and streaming
from the digital output.)

Even down to 48 kbps the aacPlus stream sounded
very musical and consistent. Although the 8500°s HD
output could be used like this as probably the best
strecaming processor on Larth, the need for most US

(Continued on Page 6)
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Juice up your Remotes

www.tieline.com/rg

-Mix

The new Tieline i-Mix G3 codec mixer combines 6 valuable
remote broadcast tools into one 16x9” compact box.

A configurable 16x11 cross point digital audio router. (optional)
A configurable live communications facility for local and back-
to-studio communications.

z A7 input and 3 output configurable digital audio mixing facility.
A built-in telephone talkback facility for taking live callers in the
field

@ On-board relay and RS-232 control system for local and
remote control of equipment at either end of your
codec link.

§Your choice of powerful POTS, ISDN and GSM codecs

Contact your favorite dealer or Tieline Technology to order your
free demonstration i-Mix G3 and see www.tieline.com for a
complete functionality and specification list.

800-780-4750

Tielinev

TECHNOLOGY



Orban 8500

by Gary Blau

A Digital Processor
for Digital Transmission

Continued From Page 4

broadcasters to strip out rights-restricted content from
their strcams might derail that idca.

Listening to the HD outputdircctly, comparingitto
the demodulated analog, the diffcrence is striking. The
HD output is obviously brighter, but much more open
and musical at the same time. Not having to work
against pre-emphasis, and using look-ahead limiting
instcad of clipping, makes a dramatic difference.

The total lack of any clipping distortion and un-
natural high frequency density is a real pleasure to
hear. Formerly lost detail and definition in the music
is immediately apparent. If only we could get away
with running analog FM like this!

WISH LIST

Overall, the 8500 performs essentially exactly like
thc 8400 on the analog side, but with significant
improvements for HD capability and performance.

What we would like to sce, if the added DSP
power inside would support it, is the ability to totally
split the analog from the HD processing systems.
Some users might want to maintain an espccially
aggressive sound on their analog channel, but really
back things off on the HD. And as Tomorrow Radio
approaches, having a third processing channel will
become necessary.

Also, perhaps an optional third band for the other-
wisc excellent window-controlled AGC might be use-

ful for some of us who have to fight against inconsis-
tent Oldies or other troublesome sources.

Finally, it would be helpful to have an indication
on the main metering screen of the total analog chan-
nel latency as it changes with diffcrent settings, espe-
cially now that there is the variable cight second delay
to keep track of.

We are anxious to sce what the future holds for
improvements using the additional DSP power now
available to the system.

SPECTRALPLOT

These two photos show the 8500°s excellent
bascband spectral control even with | dB of composite
limiting. According to Orban, they are “maximum
peak hold” mecasurements — the most stringent pos-
sible mcasurements because they show the absolute
worst-casc; there is no averaging to smooth over spec-
tral problems.

For cach of the 801 FFT frequency bins, the graph
shows the highest valuc that occurred in 10,000 mca-
surements. Sourcc is track 53 of the NAB Test (D, and
consists of stercophonic pulsed USASI noisc (NRSC
noisc). The presct is “Edge.” onc of the 8500°s new
presets for competitive popular music formats. This
preset is aggressive and prescts providing lighter pro-
cessing would produce even lower levels of spectral
contamination.

84887

deVpk

=
dﬂ‘-/phi FDFHY" Log Mag BMH
The 0 to 100 kHz baseband.
The cursor is placed at 57 kHz, which is the center of
the RDS subcarrier. The 8500's excellent spectral
protection of the RDS is readily visible.

211866 d8Vpk

80
dBVpk | 15876 kHz
FFT 1 Log Mag BMH

Zoom in around the 19kHz stereo pilot.
This shows the 8500's pilot notch filter, which effec-
tively protects the pilot tone.

Instrumentation is Stanford Rescarch Systems SR785 Dual-
Channel Dynamic Signal Analyzer, an FFT-based instrument. In both
measurements, O dB (the top of the graph) = 100% modulation. The
bottom af’ the graph is -80 dB.

Gary Blau is the South Florida Director of Engi-
neering for Jefferson-Pilot Communications. He can
he reached at ghlauwjpc.com

Tech Support
Fo rum by Mike Pappas

Demand Good Technical Support

[DENVER, Colorado] 1 have a major problem with
manufacturers of “mission critical™ gear that do not pro-
vide real support.

MISSION CRITICAL

Let me define “mission critical.™ Any device that
cannot be easily bypassed — or be instantly replaced by an
inexpensive spare sitting on the shelf - is “mission criti-
cal.™ A quick list of “mission critical™ gear includes the
transmitter and the digital plant. (KUVO hasa Logitck Nu-
Mix system into a Nautel V-10 with HD Radio.)

Here is the KUVO definition of proper support: a 24/
7/365 phone number to page technical support for a return
call in 30 minutes or less, or a tech’s personal cell phone
number. Both of our mission critical vendors provide this
kind of support; we know because we have had the need to
use it and it has worked.

Some prior equipment vendors did not provide that level
of support, and it really is a major pain to be sitting at the
transmitter site or studio dealing with a fault that put you off
the air - and not be able to reach someone with answers.

TESTING THE WATERS

Before buying any major, potentially mission critical
gear, we call the technical support department at the
“vendor-to-be,” and see what kind of reception we get.

1. Do they answer the phones after hours?

2. Do they have a tech on call via pager or cell phone?

3. What is the estimated response time at night, week-
ends and holidays?

4. If no one is immediately available, do they return
calls during working hours in a timely manner? (My limit
is one hour.)
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5. Are manuals available via PDF from their web site?

6. Can they answer your technical questions (i.c., do
they have a clue)?

7. Do the technical support folks speak English?

8. Does this product use any csoteric parts that, if
discontinued, render the device unsupportable before the
end of its expected service life?

I will not buy mission critical equipment from vendors
who cannot answer “yes™ to all these questions, and for the
life of me cannot understand how a vendor would expect
you to put your livelihood on the line if they are not willing
to support their product.

Frankly, the quality of technical support from some
professional broadcast manufacturers is appalling. I have
had a litany of bad experiences from vendors of mission
critical broadcast equipment, and I am not going to take it
any more.

Manufacturers: if you are building mission critical
gear that, if it goes belly-up, would more than likely take
a station off the air, and you cannot answer yes to the cight
questions above, you should scriously consider another
line of work.

UNACCEPTABLE

Wantan example of horrific support? Here is one of my
all-time most-galling technical support failures:

While evaluating a mission critical device, I called the
technical support number. I was told all support personnel
were on the phone and someone would call me back. [ left
my cell phone number.

Twodays later I had notreceived acall back, so [ called
back. Again, I was told all technical support folks were on
the phone and | was assured someone would call me back.
That was inJune of 2004 - and [ am still waiting for my call
to be returned.

That vendor lost an $11,000 order as a result. The
saddcst part of this vendor’s failure is that for many, many
years they had world-class technical support. When you
called, you either got someone immediately or a rapid
return call. I recall driving to their facility in the 1980°s
with a belly-up device, and they fixed it on the spot.
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Today, the ravages of several takeovers, leveraged
buyouts and management changes result in a focus on
maximizing profitability at all costs (pun intended). It has
reduced them to not having sufficient technical staff to
answer the phones, or apparently, to call you back - ever.
Would yourisk your radio station by buying gear with this
level of support?

SPARE UNITS AND PARTS

I am willing to pay more to buy a product with real
support because it is cheaper than having to buy two units
(oncasaspare). In fact, should I reward a vendor too cheap
and s:upid to properly support their equipment - by buying
two of their products? Not on my watch!

Another issue is the use of exotic parts. Some devices
usc exotic parts that are no longer made and as a result |
cannot fix them. This renders gear obsolete well before the
end of its expected service life.

Manufacturers: rein in your designers! Just because a
part looks cool on a spec sheet does not negate the fact it
is made in very low quantities by monks in Ulan Bator -
who next spring may decide to make fruitcakes instead.

KUVO has a raft of microphone processors no longer
supported after only five years - way too short a time for
the amount of money [ spent on them. As a result, this
vendor will not be the recipient of any more orders from us.

MISCELLANEOUS POINTS

A couple of other issues: Do the schematic diagrams
supplied with the gear bear any resemblance to the unit?
Are there schematic diagrams provided at all? Can you
read schematic diagrams or are they so smali that you need
an clectron microscope to see them?

Are the PCBs silk-screened with component [Ds, and do
these 1Ds bear any resemblance to the supplied drawings?

[fthe answer is *no™ to any of these questions, itistime
to look for another manufacturer. Why encourage bad
support - vote with your Purchase Orders. The hair-pulling
and head-pounding you save will be yours!

Mike Pappus is Chief Engincer of KUVO in Denver,
CO. You can contact him at mpappas@qwest.net
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Use STAC any place there's a web browser!

If you have a computer, you've already got all the hardware and software
you need. Just log onto the internet using a standard web browser — NO
SPECIAL SOFTWARE TO INSTALL — go to your STAC IP address, and you
are there! STAC 'EM from home, the studio or that great beach in Cancun!

' 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



The Radio Guide

2005 Technical
Initiative Awards

Last spring, we announced our Technical Initiative,
an effort to encourage folks to share their experience and
knowledge with the industry by submitting articles and
technical tips to us herc at Radio Guide.

At first, we were a bit nervous about the program.
After all, so many engincers arc busy today — busier
than ever before, with more stations to care for with
fewer staft available. Add that to the way some major
corporations actively discourage — or prohibit — the
sharing of technical information; cverything has be-
come “proprietary information.™

Therefore, it was highly gratifying to see the num-
ber of submissions received over the past

Between various examples of corporate mania and
station politics, folks can often feel like they are swim-
ming among sharks.

For thatreason, Rich Wood’s Survival Guide articles
on“How NottoGet Eaten Alive in Radio’s Food Chain”
were picked as favorites by several of the judges. One
said that he wished he had received that information
years ago, as it would have given him a lot better
understanding of what gocs on.
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Henry Engineering Studiodrive

Thanks to Henry Engineering. we are pleased to
award a Studio Drive mixer to Rich.

LOOKING BACK TO LOOK FORWARD

Rounding out the awards for this issuc, quite a
number of readers pointed to Don Kimberlin’s account
ofhis trek through the European telecom system to stack
enough phone circuits so the video from the Apollo 1 1
Moon Landing could be sent to the US for Mission
Control and broadcast to the world.

Don’s tircless efforts that week, as well as the spell-
binding way he related them, will keep the events of the
summer of 1969 alive in our memories for a long time.

Thanks to Prophet Systems, we arc pleased to award
a complete NextGen 101 automation system to Don
Kimberlin. Don, in turn has announced that he is donating
this to a non-commercial school station. We will let you
know where the system ends up as soon as it is finalized.

Watch forthe rest of the awards, which will be named
in the April issue of Radio Guide and at the Lunch
Gathering at NAB on Tuesday, April 19th, 12 Noon, at
the Riviera Hotel Buffet Restaurant. See you there!

months since then. More than a few engi-
neers were worried about writing; they
thought they could not do it. However,
three things became clear as the Technical
Initiative progressed: (1) we have a lot of
folks out there with a lot to say, (2) once
you get started the words add up real fast,
and (3) we had a lot of fun putting some of
these together.

GOOD SUPPORT

Inthe end. the problem was not whether
we would get enough submissions, but
which submissions were the best of the
lot. Our Technical Initiative was a greater
success through the kind gencrosity of
some of the best manufacturers in the
industry. We owe them a great debt of
thanks for secing the benefits of encour-
aging cngineers and others to reach out
and sharc what they know. In all, over
$15,000 worth of equipment was pro-
vided for the Technical Initiative.

We had some sharp judges from the
industry: some Group Engincering Manag-
ers, some manufacturers, and some work-
ing engineers at the station level. This
anonymous group spent a lotof time recall-
ing those articles that were especially ef-
fective in their eyes.

The judges all mentioned the difficulty
in picking among many fine articles from
Tech Tips to historical items, to discus-
sions oftechnology. Wealso received many
letters from you, our readers.

THE AWARDS

In this month’s Radio Guide we will
announce the first group of awards. The
rest will follow in time for the NAB show.

First, we would like to thank John Stortz
for really taking to heart the concept of
sharing his tips. Several of the ones he sentin
were mentioned, but oddly enough, the one
that got the most pointed praise was the one
about reaching into the old parts bin and
usinganoldbulk tape craser to find conduits.

For his contribution, we are pleased to
award toJohn Stortza DH-20 Digital Phone
Hybrid from the good folks at Comrex.

i : % .

Comrex DH-20
A topic that always draws a reaction
among engineers and programmers alike is
how to deal with the realities of modern
broadcasting without losing your mind.
Sometimes it scems like communication is
the last thing we do inside our facilities.

www.moseleysb.com

DIGITAL RADIO IS
4 IN OUR FUTURE.

"WE'RE CHOOSING
MOSELEY T1 STL.

Introducing the Starlink SL9003T1

Whether you're
rolling out HD Radio™ or
planning a studio move,
look to the name you've
trusted for over forty
years to now provide the smart choice in T1 STLs.

The new Moseley Starlink SL9003T1 has all the payload
advantages of digital—including, bi-directional program audio;
Ethernet LAN/WAN extension; transmitter remote control;
plus, telephone voice channels—delivered over a single T1 link
or license-free Spread Spectrum radio.

And consider this, the Starlink is priced nearly a third less
than the competition.

How can a Moseley Starlink SL9003T1 possess so much
capability and still save you money? Just ask our industry-
recognized experts Dave Chancey or Bill Gouid for the details.

Starlink SL9003T1 Digital STL.
Good choice.

|
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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 g

Fax: 814-239-8402
www.LightnerElectronics.com

Communications

Live interviews or remotes?

You've got to check out our new ComPack - Universal Telecom Interface
and RemoteMix Spo-t, our most popular broadcast mixer. Both ComPack
and RemoteMix Sport interface to PBX systems, cell phones, and analog
lines for true flexibility. We also offer a full line of passive interface tools
like the Daptor Two - Wireless Phone Audio Interface.

Data sheets, specs, prices all at www.jkaudio.com

JK Audio

800-552-8346 815-786-2929 fax - 815-786-8502 info@jkaudio.com

ECONCO

New Pcwer Tubes

Newly manufactured tubes
are now produced by Econco
in Woodland California

ECONCO 1318 Commerce Ave., Woodland, CA 95776
Phone: 530-662-7553 Fax: 530-666-7760
Toll Free: 800-532-6626 Website: www.econco.com

NEXUS

Lower Prices * Better Quality * After Sale Service

o B

NBE-20 — 20 Watt Exciter — $949.00

* Broadband amplifier.
* All exciters are FCC Certified.
* Easy to service, multi-module stages.

* Frequency-agile, programmable on front. NBE-250
* Large heat sink and fan-forced air cooling. 250 Watt Exciter
* Power output trim pot is located on the front. $1,999.00

* Modules inexpensively replaced or repaired at our factory.
* Frequency easily set in 10 kHz increments by two front buttons.

‘oRoAbearT

NBA-500 - 500 Watt RF Amp  NBA-1000 - 1000 Watt RF Amp
$3,949.00 $5,949.00

* NEXUS offers a full line of solid state FM amplifiers up to 2kW.

¢ Solid-state MOSFET units with the same features as the exciters.
* VSWR protection and automatic fold back of the power.

* Power and reflected readings on the LCD front panel.

* Remote control and RS232 control through a DB9 RS232 port.

* All units feature a very effective low pass filter in the final stage.

www.NexusBroadcast.com
(800) 219-7461 or (214) 329-4888
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Transmitter

Shack

by John White, CBRE

Facilities Protection

Before and After the Fire Department Arrives

[PORTLAND, Oregon] We all dread those late
night calls. Late night calls are never good.

Probably the worst is the call reporting: “'the trans-
mitter building is on fire.”” The next few hours become
a blur — rushing to the transmitter, adrenaline flowing,
running every light red, frustrated by that car in front of
you that appears to be going only 5 MPH.

Meanwhile the mind races as you think of the off-air
time, the nced to emergency-order equipment at pre-
mium prices, and the hours that will be spent on the
telephone hotline making it happen.

GREATER EXPOSURE

The modern trend of collocating two or more sta-
tions ata common site increases the potential loss in the
event of a fire. Now, before the fire, is the time for the
first step in reducing the risk of firec —a tour around your
facilities to evaluate what can be done to prevent fires
and minimize damages in the event of a fire.

With a clipboard in hand, walk around your trans-
mitter building taking notes. Look with a fresh eye.

For example, what about that pile of boxes in the
corner? When was the last time you really needed to
save a cardboard box to ship something? Eliminate all
unnccessary flammable materials wherever possible.
How about that extension cord running across the floor?

Then, once you have done a “fresh cyes look,”
make a second tour using any of the numerous check-
lists, which are available from the resources I have
included at the end of this article.

WIRING CHECK

Transmitter facilitics have lots of wiring. Power, RF,
control, and audio wiring are plentiful and potential
sources of a fire.

Start by making sure all power connections are
installed following the National Electric Safety Code
(NEC). Breakers ratings must be sized to load and
wiring size recommended by the equipment manufac-
turcr. All wiring should be installed in Electro/Metallic
Tubing (EMT = conduit). Not only does such an instal-
lation look much nicer, it is much safer and the conduit
provides additional RF shielding.

If your facility is more than 30 years old, it would be
a good idea to have breakers checked for sufficient fault
interrupting current. As the arca around our transmitting
facilities becomes built up and urbanized the available
fault current is probably much higher than older break-
erscan handle. New breakers are cheaper thanaa fire - or
breaker fragments protruding from your transmitter
when a breaker explodes.

PREVENTION AND PROTECTION

Over the years most of our facilities have been
upgraded to modern solid state and computerized equip-
ment, whichis sensitive to overload and surge problems.
Surge suppression now is a common accessory in our
transmitter buildings ranging from large high power
protectors to small point of connection protection.

For large suppressors, check that the installation was
done in accordance with the NEC and manufacturer’s
instructions. Note the large 2/0 gauge surge ground in
the following photo. This surge ground is in addition to
the circuit neutral and safety grounds.

Small, point of connection surge suppressors, are
both a protective device and a potential source of fire.
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All plug-in protectors should have an Underwriters
Laboratory (UL) 1449 label. The surge current these
devices are able to handle is limited and they often can
fail in a shorted or partially shorted condition. Use only

i

surge protectors or power strips that have an internal
circuit breaker or
fuse. Do not install
them with restricted |
air flow or close to S 41
flammable materials. 4T

The punch down
wiring method is ef- .
ficient and effective =
in the modern broad- . 3
cast facility. The \t\zlo e éround
punch down blocks conveniently and ecasily route
audio, computer, and control wiring between equip-
ment. It is a very safe arrangement when properly
installed. Punch blocks arc aclass 2 wiring method, no
high voltage or high power connections are allowed.
The voltage must be limited to 30 Volts or less and
power to no more than 100 VA.

FIRE CONTAINMENT WITHIN THE BUILDING

Segmenting and isolating the transmitter building
space into separate rooms is a very cffective strategy for
limiting fire spread and damage. In larger, multi-tenant
facilities individual transmitter suites are often feasible.
If separate suites arc not available consider installing
separation walls for
space protection and
firc isolation. Typical
metal stud drywall is
casy and inexpensive
to install. The result
will be a much nicer
looking and safer in-
stallation.

Firewalls arc only effective when wall penetrations
are properly done. Whenever possible all power and
control wiring should be in conduit.

Still, conduitis only practical for the smallest cables.
Since most coax jackets are flammable, such jacketed
coaxial cables and dehydrator pressurization hoses rep-
resent a potential breach of firewall effectiveness when
they penetrate walls.

Start by changing out the dehydration hoses to
nonflammable materials. The larger coax cables have
limited flexibility and require larger wall openings to
allow installation of the cable. Even when nonflam-
mable jacketed coax cable is used, these large wall
openings will propagate fire from room to room. For
these penetrations, the solution is to pack the opening
using fire stop pillows or beanbags.

The material is
casy to install and in
the presence of fire
will expand and fill
the penetration, chok-
ing off the spread of
fire through the wall.
Inthe example shown
the penetration is en-
cased insix-inchelec-
trical raceway held in place with carpentry framing
angles. The raceway holds the pillows in place.
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Flammable materials, solvents and cleancrs are com-
mon in most transmitter buildings. At the Crawford
Broadcasting, Mt.
Scott facility flam-
mable liquids, includ-
ing the generator fuel
tank, arc contained in
a concrete-walled,
steel-doored vault.

Originally the
vault housed the high
voltage and modula-
tion transformer vault
for the vintage RCA
transmitter. [f your facility does nothave avaultavailable,
cabinets intended for solvent storage should be used.

FIRE DETECTION AND PROTECTION

In 1985 the Mt. Scott transmitter building was
destroyed by a fire. During reconstruction fire-protec-
tive features were added to the facility. Two of the
major features added were automatic fire sprinklers
and a fire/security alarm system. Since they were
installed they have easily paid for themsclves with
reduced insurance rates.

While the classic water sprinkler systems arc inexpen-
sive with new construction they are very costly to retrofit
into an existing structure, and impossible when a high
volume water source is not available. A reasonable alter-
native to consider is one of the dry acrosol fire suppression
systems, Aero-K aerosol generators for example. These
products are casily installed, highly effective, non-toxic,
non-corrosive, and low maintenance.

When these systems are installed, it is important to
maintain a clear space around the sprinkler/aerosol
heads to allow proper disbursement of the suppression
compounds. Allow several feet of clearance around and
18 to 24 inches below the fixture.

In today’s vandalism and theft cnvironment a secu-
rity system is a must. Firc monitoring can be inexpen-

sively added to the

system. Inadditionto '

smoke detectors, if (

your building has an

automatic sprinkleror .

acrosol suppression . !
system, connect the
activation tally into
the alarm system to
report activation.
Ifyoudonothave
a sccurity and fire
alarmsystem because
monitoring is not
available, consider connecting a system to yourauto dial
transmitter remote control as an alarm input.

REGULARLY INSPECT ALARMS

Once a fire monitoring system is installed, check it
frequently. Your Quarterly Tower Lighting Inspection
time is a good time to also test the safety systems.
Deactivate the alarm system and test with canned smoke
orsimilar test materials. While you are testing the alarm
system, take a few moments to check the fire extinguish-
ers. Is the pressure indictor in the normal zone? Is the
next inspection due soon?

During the inspection, check for proper clearance
around safety cquipment. A smoke detector will not
work properly when it is obstructed. Clearance is also
needed for fire extinguishers, marker signs and electri-
cal panels. Leave at least 30 inches clearance in front of
clectrical service panels and fire extinguishers.

DO NOT FEED THE FIRE

Most transmitter buildings have large air handling
cquipmentinstalled. While these systems maintain the
temperature and the environment during day-to-day
operation, they also will provide a rich source of
oxygen for fires, especially when outside air is brought

into the building. (Continued on Page 12)



Congratulations to Journal

When Journal Broadcast Group of Omaha
needed broadcast furniture for fourteen

new stud.os, they came to Ram Broadcast
Systems. Can Ram do the same for you?

Ram offe-s comprenensive studio design,
fabrication, systems integration, and
components. Fut Ram’s 35 years of
experience to work for you:

» Studio Design & Fabrication
* Pre-Wired Systems
* Broadcast Furniture
* Switche*s

» Metering

« Amplifiers

» Wire & Cable

* Racks

* Accessaries

* Used Equipment

* And Mcre!
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CircuiltWerkeos —

PGM/MIc iInput Headset
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Amplified Mic/Line to Telephone Interface

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

> Operates up to 36+ hours on two 9V alkaline batteries.

S High quality, user-switchable, internal limiter
prevents clipoing.

¥ External power input with silent, auto-switching
battery backup.

¥ Individual gain controls for send, receive and
headphones levels.

Discover more online at
WWW.cCircuitwerkes.com
CircuitWerkes, Inc. - 2805 NW 6th Street. Gainesville, Florida 32609, USA. 352-

Broadcast Group of Omaha

R A M

RAM Broadcast Systems
WWW.ramsyscom.com
800.779.7575

Unattended Dial-Up Broadcasts with the DR-10

P The DR-10 is a Dial-Up remote ccntrol w th balancad, telephone
audio input & output that can control meny automation systems
or your audio console for unattended remote broadcasts.

¥ Our Silencer™ option removes control tones from the audio path.

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

TelTap Pocket-Sized Manual Telephone Coupler

P Can be used as a phone tap or a passive manuzi telephone coupler.
> Send or receive telephcne audio.

£ Compact size & low cost makes the TelTap a great additicn to
your remote kit for main or backup capabilifies.
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Transmitter
Shack

Continued From Page 10

by John White, CBRE

The solution to this problem is to connect the alarm
system fire detected tally to a series of control relays.
which interrupt power to
air handling equipment.

Should a fire be de-
tected, air handling will
be shut down to limit
sprcad of the firc. Be sure
all air handling is under
alarm shutdown control,
including any central
HVAC systems.

PROTECTION OUTSIDE THE BUILDING

Most broadcast facilitics are located in semi-rural or
high clevation locations with natural vegetation envi-
ronments. The Crawford Mt. Scott facility, forexample,
is located on ten acres of mixed meadow vegetation and
older growth forest. These locations are susceptible to
wildfire loss. Proper planning will reduce this kind of
potential loss.

For new construction, choose non-flammable ma-
terials such as concrete or metal construction. For
existing buildings, develop and maintain a fire safe
landscape around your transmitter building, tuning
houscs and out-buildings. Create a “defensible space™
by removing all flammable vegetation at least 30 feet
from all structures.

Green space is not only environmentally desirable
itis also a good wildfire defense. Remove dead leaves
and needles from your roof and gutters. Maintenance
and cleanup are the watchwords. AtMt. Scott the level
arcas are field-mowed to limit wildfire potential.

Otherarcas ofthe Crawford facility are steep and not
accessible for ficld-mowing. In these arcas hand clear-
ing can be difficult or even unwise, as vegetation is an
important componentofslope stability. Inthese circum-
stances consider using intumescent fire barrier coatings
(fire paint) such as FireFree 88 or Flame Scal FX-100 to
protect tuning houses and cable raceways. These prod-
ucts expand many times the applied coating thickress
forming of an cxtremely thick insulating barrier when
exposed to fire

BEFORE THE FIRE DEPARTMENT ARRIVES

Unfortunately, all the planning in the world will not
preventall fire hazards. So, the firststep in preparing for
the Fire Department arrival is making sure that firc and
law enforcement can find your transmitter facility.

Many broadcast transmitter facilitics are located in
obscure locations. Of course, if your transmitter is at the
end of'a ski lift, do not expect a quick response or large
turnout. In that case prevention and protection efforts
are cven more important.

The first step is to develop a concise and specific set
of instructions and map describing how to get to your
facility. Start with the closest identifiable known point
and describe step by step how to reach your building. [f
the route is obscure, it is often helpful to have a person
unfamiliar with the route do a ride-along telling vou
what to do using your instructions.

In other words, test your instructions so the fire
department will not have to test it for you while your
building is burning.

Once the instructions are complete, provide a copy
to the appropriate authorities. Some good choices
would be central emergency dispatch, often combined
with the 911 center, fire department, law enforcement
and the fire/sccurity monitoring company. Youralarm
monitoring company must indicate special access in-
structions are needed orarc on file when they reportan
alarm to the authorities.
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- willaid themasthey work

All fire departments maintain records of hazards and
special information relating to properties they protect.
Many departments maintain the files at the local Engine
Company and others may use a central registry. Police
and Sheriff departments often do the same. Takinga few
minutes to call the fire and law enforcement business
numbers will answer questions and get the information
to the appropriate files.

WHEN THE FIRE DEPARTMENT ARRIVES

The current vandalism and theft rate has encouraged
improved security efforts. However, once the fire de-
partment is at your gate, your sccurity efforts can be-
come a problem. [fthe fire department is stopped at your
gate, your building can be burning and they cannot get
in. The delay. until they break in, can cause additional
damage.

The solution is a rapid entry key lock box system.
The system is an armored vault-like key box that con-
tains keys to the property. toallow access to fire fighters
—and only them — for use in casc of emergency.

Knox and Supra
are the twomostcom-
mon lock-box sys-
tems in use today.
They are strictly con-
trolled and will only
be sold withapproval
of the local fire de-
partment. The fire
department will meet
you to install the box,
put the keys in it, and
initialize it. Any lock
changes must immediately be reported to the Fire Chicf.
Only they can remove or replace keys in the box.
Contact your local fire department to determine which
system is used in your area.

In addition to the building keys. include keys to any
locked drive and walk-through gates, as well as any
access codes that may be needed.

Once the fire depart-
ment has gained cntry,
the first thing you want
them to sce is the alarm
enunciator paneland sight
information. The alarm
pancl will tell the fire
department which moni-
tor points have been ac-
tivated. The site floor plan

to investigate and fighta =
firc. Instructions on the operation of the alarm pancl
should also be posted.

The site floor plan should show all rooms, doors and
floors of the building. Use the floor plan to note the
location of important featurcs. Some of the items that
should be included are:

* Fire sensor locations.

« Light switches.

* Air handling systems.

» Door location and lock status.
» Sprinkler control.

« Fire extinguisher locations.

* Electrical panels.

+ Volatile storage.

» Equipment shutoffs.

IDENTIFY CRITICAL ITEMS

To quickly make important items stand out, take a
walk through your transmitter building and look for key
items that should be labeled. Some items include Fire
Extinguishers, Electrical Disconnects and Emergency
Shutdowns. Use casily visible signs and make sure they
are visibly unobstructed.
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MAIN POWER

ELECTRICAL
POWER |
SHUT-OFF

Mark all emergency items such as water sources.
Mark danger areas such as high voltage and high RF
areas.

Warning signs should include areas outside the
building. Your safety signs at the tower fence are up to
date are they not? Check for safety situations at other
locations that may not be obvious.

For example at the
Crawford Broadcasting
Mt. Scott transmitter fa-
cility, the communications
tower is detuned for both
AM frequencies. Because
ofthe close proximity, the
induced RF voltagec on the
detuning skirtis quitc high.
At Mt. Scott this location
1s marked in addition to
the required tower signs.

PREPARATION SAVES COSTS

The basic principal is anything you can do to reduce
risk, improve protection, or increase access for
firefighters will pay off. In many cases, the things you
candoare simpleand inexpensive. Other steps may well
result in reduced insurance rates.

One last comment: To use an old saying, “a fire
fighter’s life is long periods of boredom punctuated by
short moments of terror.” Fire engine companies are
always on the lookout for training opportunities to meet
ongoing professional training requircments.

You might want to consider contacting your local
engine company to make your facility available for a
training scssion. Two years ago Crawford Broadcasting
hosted an acrial rescue training session for each of the
three engine companices shifts. My obscrvation is that the
increased familiarity with my facility by the people who
would be responding to cmergencics isareal plus and will
pay off handsomely should there be a need in the future.

Additional Information and Product Resources

National Fire Protection Association
http://www.nfpa.org/

U.S. Fire Administration
http://www.usfa.fema.gov/

Aero-K Aerosol Generators
http://www.standbymonitoring.com/aerok.htm
http://www . firecombat.com/

FireFree 88

http://www firefree.com/
Flame Seal FX-100
http://www .flameseal.com/

Knox Rapid Entry Lock Box
http://www.knoxbox.com/store/

Supra Rapid Entry Lock Box
http://www.geindustrial.com/ge-interlogix/supra/
(now part of GE industrial)

Rapid Entry Lockbox General Info
http://www .capitalock.com/suprasafe.pdf

Hazard Signs
http://www.radhaz.com/rfsigns.htm
http://www.rfsafetysolutions.com/rf_safety_signs.htm

Informational Signs
http://www.graphicproducts.com/smdlabels/smdlabels001.html

John White is Chief Engineer for the Crawford Broadcasting
stations in Portland. OR. and manages their hilltop site. which
includes 3 self-supporting AM towers for KKPZ and KDZR. You ean
contact him at jdwhite@releport.com
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GORMAN-REDLICH

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

———

Model CRW-S Weather Receiver

Model CRW-S Weather Receiver

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

Redesign of our Model CRW now
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.

¢ 2 minutes stored audio

o All operations via keypad.
EAS1 Encoder-Decoder
EAS1 Decoder

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

EAS1 Encoder-Decoder

Model CMR Digital
Ante~na Monitor

e Remote Contrallable
e True ratio readings.

e Phase sign automatic, no extra
operation.

Contact Jim Gorman at: 740-593-3150
jimg@gorman-redlich.com — www.goiman-redlich.com
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Guide

by Phil Alexander

Measuring AM Power
Part 3. Getting Back to Normal

[INDIANAPOLIS, indiana] A primary goal for any AM
station operating on the Indirect Power Measurement
method, aside from fixing the problem, is getting back to the
normal Direct Power Measurement. But, is it automatic? That
question came up after the second part of our articleabout AM
Power Measurement last month.

The answer is yes ... and no. If the reason you went to the
Indirect Method was temporary and/or the base impedance
did not change more than 2%, then you can immediately go
back to the Direct Method. However, if the resistance shows
a change of more than 2% from the licensed value, Section
73.45(c)(1) of the FCC Rules says you must file an applica-
tion for Direct Power Measurementon Form 302AM, and you
need to wait a bit until the FCC grants your application

While you might get away with resuming direct measure-
ment immediately after taking resistance measurements, it
probably violates Sec. 73.45(c), and clearly violates the spirit
and practice of that Section. At least I think that is the way the
FCC staff will sce it.

WHAT THE RULE SAYS

The problem is Sec. 73.45(c) is nottoo clear. It says: “The
licensee must make a new determination of the antenna
resistance using the procedures described in Sec. 73.54.
Operating power should then be determined by a direct
method as described in Sec. 73.51."

Some have interpreted “should then be determined” to
mean immediately determined, but the Rule goes on to say
you must file form 302 if the change is greater than 2%. You
need to ask yourself, “Why do they need an application if, in
reality, it is only a notice?”” The answer is, it is much more.

In fact, it is a change in your license, and only the Commis-
sion itself can do that. That is the reason you must usc Form
302AM: technically you are applying fora modification of your
license, and is essentially same thing as a license to cover a
construction change. That is the purpose of Form 302AM, and
its other use is as an application for license to cover CP.

If you follow the daily summary of Broadcast Actions by
the FCC you will see the “AM STATION APPLICATIONS
FOR DIRECT MEASUREMENT GRANTED™ heading
ncarly every day. It is hard to imagine the Commission would
waste their time checking and granting Form 302 applications
fordirect measurementunless they expect you to wait for your
approval and then resume direct power measurement.

WHY THE RULES CONFUSE

Y ou might ask how the Rules became so confusing when
they were rewritten in 1992. You might ask, but finding the
asnwer may be difficult.

Fifteen or twenty years ago, nearly all stations had
engincers. The Rules and usual practice were well known.
Today, things are a bit different. Many of the AM oldtimers
have retired, and there is not enough time to become an expert
on all the Rules. Furthermore, many oftoday's enginecrs and
technicians have spent most of their carcers working in FM
where there is nothing similar to the basc impedance mea-
surements that are common in AM.

One answer is the folks at the FCC who do the work are
ordinary human beings just like the rest of us. They can be
baftled by what was done 40, 50 or 60 ycars ago too. It is
difticult to be sure, but it looks like that may have happened
with the Rules for returning to direct measurement. It appears
they may have scrambled the cross-references at some point
as changes were made.

If you compare the current (2004 e¢d) of Section 73.45
with 73.54 they do not match up. It appcars one was updated
without updating the other. It also appears there may be a
cross-reference crror predating the 1997 on-line edition of the
Rules; it may date to changes made in the mid-1980’s, or
perhaps before that.

In this environment, other crrors are also possible.
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SORTING IT OUT

Never-the-less, the operative Rule states:

“Sec. 73.45(c) Should any changes be made or other-
wise occur which would possibly alter the resistance of the
antenna system, the licensee must commence the determina-
tion of the operating power by a method described in Sec.
73.51(a)(1) or (d). (If the changes are due to the construction
of FM or TV transmitting facilities, see Sections 73.316,
73.685, and 73.1692.) Upon completion of any necessary
repairs or adjustments, or upon completion of authorized
construction or modifications, the licensee must make a new
determination of the antenna resistance using the procedures
described in Sec. 73.54. Operating power should then be
determined by a direct method as described in Sec. 73.51.
Notification of the value of resistance of the antenna svstem
must be filed with the FCC in Washington, DC as follows:

(1) Whenever the measurements show that the antenna
or common point resistance differs from that shown on the
station authorization by more than 2%, FCC Form 302 must
be filed with the information and measurement data specified
in Sec. 73.54(d).”

However, it does not appear the 73.54(d) reference is
correct. Look at what it says:

“73.54(d) AM stations using direct reading power
meters in accordance with Sec. 73.51, can either submit the
information required by paragraph (c) of this section or
submit a statement indicating that such a meter is being used.
Subsequent station licenses will indicate the use of a direct
reading power meter in lieu of the antenna resistunce value
in such a situation.”

Clearly, this refers to using a direct power meter, and was
formerly Section 73.54(e). Thus, it appears that the reference
probably does not refer to 73.54(d), but actually should refer
to 73.54(c) which says:

“73.54(c) A letter of notification must be filed with the
FCC in Washington, DC, Attention: Audio Division, Media
Bureau, when determining power by the direct method
pursuant to Sec. 73.51. The letter must specify: the untenna or
common point resistance at the operating frequency. The

Jollowing information must also be kept on file at the station:

(1) A full description of the method used to make
measurements.

2) A schematic diagram showing clearly all compo-
nents of coupling circuits, the point of resistance measure-
ment, the location of the antenna ammeter, connections to
and characteristics of all tower lighting isolation circuits,
static drains, and anv other fixtures connected to and sup-
ported by the antenna, including other antennas and associ-
ated nenvorks. Anv network or circuit component used to
dissipate radio frequency power shall be specifically identi-

Sied, and the impedances of all components which control the

level of power dissipation, and the effective input resistance
of the network must be indicated.”™

Itis also possible that it once referred to an earlicr version
of 73.54(c) that described the exact manner of measurcment
over a 50 kHz bandwidth, centered on the operating fre-
quency, which was dropped from the Rules a few years ago.

Regardless of the correct reference, it is clear there is an
error, and that fact lends less credibility to the integrity of the
entire section.

THE MAIN POINT

The key fact is there are times when the governing Rule,
73.45(c)(1), requires an Application for Authorization on
Form 302AM.

While these applications are (if correctly filed with
supporting exhibits in proper order) routinely granted by
Commission following clearance by the Audio Division,
their granting is a reported Commission Action. That
point is important, because it must come from the Com-
mission itself. In the casc of a change that is less than 2%,
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the license is nor changed and technically the previous
resistance is the licensed value because there has been no
action by the Commission.

Notwithstanding the ambiguous language of the Rule
where it states: “Operating power should then be deter-
mined by a direct method as described in Sec. 73.51," it
does not seem appropriate to use an authority before it is
granted by the Commission, because, until they grant it,
that authority does nor exist!

THE BEST COURSE

When this question arose, I spoke with a respected
member of the FCC Bar who is in daily practice before the
Commission, and he concurred that, although the language of
73.45(c) is ambiguous, “It would be prudent to await the
Commission’s grant of the 302AM Application before re-
suming direct power measurement.”

It is doubtful the language would support a Notice of
Apparent Liability. It is likely any action would stop with
supervisory review of a Citation issued for “premature
return to direct measurement,” or, at worst, following a
correct response to a Notice of Violation. Still, [ would not
want to be the one to test the alternate interpretation.
Inspectors tend to have long memories, and | have always
feltitis betterto be sure they are good memories of an easy
inspection.
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FCC Form 302-AM

Perhaps it would be better if the entire group of Rules
pertaining to AM power were re-codified to clarify themmore
precisely for the occasional user. As IBOC deployment
proceeds, base impedance re-measurement will probably
become more common; and confusion about correct paper-
work is something we do not need.

I am not prepared to say positively that those saying the
Rule permits immediate direct measurement are in error,
but [ will say that on the surface, it appears to be a wishful
interpretation. Neither the communications attorney I con-
sulted, nor [, have ever heard or seen such an interpretation;
and the attorney said he would advise any client to file the
302AM application and wait for Commission action.

NO REAL DIFFERENCE

Something else: when a measurement is made, a true
efficiency factor can be determined and the transmitter
calibrated at that time. Thus, except for transmitter to
antenna coupling-unit line-loss, the difference in radi-
ated power is nil. Therefore, a rush to return to Direct
Mecasurement is essentially hair-splitting for no real
gain in output.

The moral to this story is to take good data. If it shows
a change over 2%, present it in a report as the exhibit
required by Form 302AM, and wait patiently for the Com-
mission to grant your authority to use the new value.

A long time engineer, with experience in manufacturing
and technical support, Phil Alexander is based in Indianapo-
lis, IN. You can email Phil at: dvnotherm@earthlink.net
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Power
Supply

EMP Protection
What? Why? How?

[WOODBURN/STAYTON, Oregon] Why should you
be interested in EMP protection? Give me a chance and [
will tell you why. 1t will extend the life of your solid-state
equipment as well as provide lightning protection, and it is
incxpensive.

by Ronald J. Dot'o Sr.
KWBY/KCKX

BACKGROUND

During the ‘80’s, the Federal Emergency Management
Agency (FEMA), wanted all of the Emergency Broadcast
System (EBS) stations hardened against a
possible high altitude nuclcarburst. The worry
concerned the induction of high voltage
pulses, termed Electromagnetic Pulses
(EMP), into power, cable and phone lines
and long conduit runs.

Such a voltage spike would jump con-
tacts after the breakers pop and start fires
over a wide area of the U.S. while knocking
out communications to first responders, just
to add to the general mayhem.

EMP spikes happen a lot faster than

GROUNDING

In order to get rid of a voltage spike you need to give it
someplace to go — and that place is to ground.

We hope your facility’s primary power wiring is up to
code and the ground receptacle in the wall outlets really
goestoaground instead of being blank, the receptacle being
fed with old two-conductor Romax. If it is two-conductor
Romax, then you are going to have to run some external
grounds. Every breaker box has a ground. If all else fails,
you can use the breaker box ground as a last resort..

In running an external ground, try to keep the bends to
a minimum as the inductance of the bend siows down the
path of the spike to ground. While you are at it, find the
ground rod for your facility and make sure that the ground
wire from the breaker box is physically connected to it. |
found the one for my home broken off, so it can happen.

The same goes for the transmitter plant equipment. The
better the ground the better the suppression. Consider the
bonus on-site if you have an AM station: you should have
a really good ground in the antenna ground system!

lightning spikes. so conventional lightning
protectiondevices are not fastenough tosave
equipment. But EMP suppression is fast
enough for both EMP and lightning, and
protects equipment from voltage transicnts
that most voltage regulator circuits and UPSs
are not fast enough to handle.

LEARNING ABOUT TRANSIENTS

Each time a spike enters your equipment
it stresses the solid-state components and low
voltage capacitors until the device eventually
gets tired of being hammered and fails. After
all it only takes one chip to ruin a computer
motherboard! Now, how valuable would you
consider EMP protection?

* 18 24-bit DSP's provide over 1 GIGA-MIPS
of processing power

» Comprehensive BLUE LED audio metering
and screen

* Digital and analogue 10

* Wide and multi-band AGC's
with intelligent gating

* Multi-band programme dependent limiting

* Multi-band look ahead limiting
and distortion cancelled clipping

* High performance DSP stereo encoder
with composite clipping control

FEMA put on schools for engineers and
technicians to install suppression devices in
order to harden the EBS stations and Emer-
gency Operating Centers (EOCs). What 1
propose to share with you is a condensation of
what was covered there.

Many have learned the hard way how one
lightning hit can fry a whole station. Towers,
being the wonderful lightning rods that they
are, can attract pulses which can play havoc
with the output stage of solid-state transmit-
ters, not to mention RF Ammeters left in the
circuit (shame on you!).

Actually, if you hang a fast enough
scope on the power line you will sce fre-
quent voltage spikes riding the 110 VAC
every time anclectric motor in your facility,
or home (air conditioner, refrigerator, shop
vacuum, etc.) kicks off and the field col-
lapses causing a back EMF to induce a
healthy voltage spike back into the wiring
all over the building.

As anadded bonus, if you and your next-
door neighbor are fed from the same pole
transformer you get to share transients. Cool
huh? In addition, many spikes may also come
courtesy of the electric company.

Fortunately, for the cost of one profes-
sional solid-state unit such as a CD or Mini-
Disk unit, you can buy all the components
that you need to suppress the continuously
occurring voltage spikes on the power line
and occasional lightning hits on power, cable
and phone lines.

Adequate protection consists of atten-
tion to two areas: Grounding and Surge
Suppression.

Reimolte contr_gl a DSPX over the i_qternet at
WAV IC SIRXSEO T
Checkout the DSPX and other new BW audio processors at NAB stand N322

Call our DSPX NYC office

1-833-3551672

SURGE SUPPRESSION

Surge suppression should be done inseveral stages: At the
breaker box, with multiple outlet surge protected power strips,
phone line surge protectors, in-
dividual surge protectors and,
inextreme cases, wiring protec-
tive devices like Metal Oxide
Varistors (MOVs) into indi-
vidual wall outlets, with disk
type MOV from the hot termi-
nal to the neutral terminal, as
well as from the hot terminal
and the neutral terminal to the
ground terminal.

Next time, we will discuss more about MOVs, as well as
other suppression devices: Zener Diodes and Gas Gaps.

Ron Dot 'o was a contract engineer in the ‘80's handling sixteen
stations and barely making a living. Today he is semi retired and
barely making a living. You can reach this “Nutz and Boltz Engi-
neer” at: ron_doto@msn.com

DSPX V2 now available

V2 software of the ground breaking FM - HD - NET
digital audio broadcast processor is now available

» Back panel and rackroom
(front-panel) RS232 control

» LAN (TCP/IP) port for remote
monitoring and control

* Real time clock for preset scheduling
* Remote trigger port

« Silence/fallback switching
 Password access and control

* Full Range of user presets
with A/B switching

« Software upgradeable

SEE THE DSPX AT

Nt\\\mﬁ

ELLETRONE MEDTA SHOW

April 16-21, 2005 - Las Vegas, NV

Page 16

Radio,Guide..March. 2005



Leading POTS Codecs Compared.

Audio Bandwidth @ 24 kbps
@ 19 kbps

Direct Internet Software Updates

Digital PC Audio Input

Audio Metering (XMIT/RCV)

Audio Processing

Remote Control
Auto Dial Storage
Frequently-Used Settings Storage
Standards-based POTS Codec
Transmit-Receive Quality Display
Contact Closures
Display Resolution
Analog Cell Phone Interface
Mixer Inputs
Phantom Power
Automatic Voice-Grade Backup
Power Supply
Local Mix Audio Outputs
Headphone
Line Level
Direct Receive Audio Output
Uses ISDN at the Studio Side for

More Reliable Connections

Available ISDN Option

14 kHz
11.2 kHz

No

No

Transmit only

None

No
19 Numbers
none
No - Proprietary
No
2
120x32 1.CD
Optional
1 mic, 1 mic / line
No
No
External
Yes
Yes
No

No

Comrex Matrix

$850.00 (adds MPLEG 1.3 & G.722)

15 kHz
9 kHz

No

No

One-at-a-time

Simple AGC

RS-232 and dedicated computer

50 Numbers
none
No - Proprietary
Yes
2
120x32 LCD
Standard
2 mic / line
No
No

External

Tieline Commander

$850.00 (adds G.722)

Zephyr Xport

15 kHz
15 kHz

Yes, via Ethernet port

Yes, via Ethernet port
and supplied driver

Simultaneous

Digital multi-band AGC with
look-ahead limiter by Omnia

Ethernet via Web browser
100 Numbers
30
Yes - aacPlus (MPEG HEAAC)
Yes
3
128x64 LCD
Standard
1 mic, 1 line
Yes - 12 volt
Yes
Internal auto-switching
Yes
Yes
Yes
Yes - your Zephyr Xstream
becomes universal POTS
and ISDN codec.
$495.00 (adds G.722 & state-of-

the-art AAC-LD for
high fidelity and low delay)

\ List Price:*

$3,700.00

$3,650.00

)

The world’s most advanced POTS codec

is also the world’s lowest priced POTS codec.
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* Refers to base MSRP without ISDN option as of 5/1/04. The Telos logo, Zephyr, Zephyr Xstream, Zephyr Xport are all registered trademarks of TLS Corporation, © 2004. aacPlus (TM) Coding Technologies.
Comrex, Tieline and associated trademarks are property of their respective owners. Product spefications quoted from manufacturer’s most current published documentation at time of printing.
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Maintenance

Guide

by Gary A. Minker

Line Sweeping
Part 3: When Should You Do It?

[LAKE WORTH, Florida] Be honest now; the
Managing Engineer of any transmission system should
know the answer. The previous two articles (Radio
Guide May 2004/February 2005) should have given
you the really big clues.

Answer 1: Annually or at least semi-annual line
sweeping sessions often will warm you of any impending
problems that could affect your system, provided they
arc the slow growing type due to age and not some EMP
related nuclear event like a lightning strike.

Answer 2: Whenever the last set of corroborative
transmitter readings, your mostrecent line sweepresults,
and your cagle cye on yourreflectometer tell you: “Hous-
ton, we have a problem.”

From lecturing around the country on this topic, 1
know somec of you are sitting there saying: “I've been in
this business since [ had lunch with Marconi and | know
when I’'min trouble.” Good for you. Butsome of the guys
out there do necd a little help.

ANALYZING THE SITUATION

Considersome of'the trouble signs: Docs your Watt-
meter do the Watusi with varying modulation levels or
black levels? Do your ammeters wander inappropri-
ately? Docs your reflectometer dance? Do you have a
new ghost in yourrecovered in-line sampled video? Did
your sterco scparation suddenly go south? Are you
having trouble making AM synchronous noise spees? [s
your DTV signal “invisible?”

Andthenthereisthereally big onc: did someone call
you, and ask you when you addced a little red light at the
top of your tower when you just finished installing that
new white strobe system?

Yes, thesc are dramatic examples, but I scc them
every day.

Fortunately just like backing up your computer (you
do, right?), you have the copy of your last line sweeping
cvent and can make an informed decision to bring in an
inspection crew and your favorite Line Sweeper before
your suspicions turn in to an expensive unplanned outage.

The technical symptoms that can arise may be subtle
at first. Diligence and accurate monitoring equipment
are your closest allics here. The subtle changes are the
tough oncs. Seasonal changes having to do with tem-
perature and icing, small flying creatures living inside
the antenna or radome en masse, or humidity arc often
tough to sce coming.

Slow growing problems like bullet connections and
other joint issucs can be insidious. On the other hand, a
sudden loss of pressure, or the confirmation that you used
to flow 0.2 cubic feet per hour up the pipe and 7ow you
arc flowing 2 cubic feet per hour, isamuch more sure sign
that something is amiss.

DECISION TIME

Y ou have choices at this point. You may see the need
to be proactive, or you could dawdle, allowing a cost
cutting issuc to become a scriously sore point between
you and your Manager and ending up as an expensive
reactive issue. Yes, | am trying to get your attention!

There is a patent out there for a Transmission Line
Safety Monitor that claims to be able to observe a line
failurc before it becomes a reactionary cvent, but like the
100 mpg carburetor, it is not on the market. So you nced
to really have your decision-making wits about you and
decide to be proactive.

Page 18

GOING INTO ACTION

1 do not know about you, but |1 would rather a
problem in my plant be anything except the antenna
system. Referring
back to the graphi-
cal Time Domain Re-
flectometer traces
from last month,you ¢ ! oo
can see¢ the line
sweeping event you
justcalled forcanre-
veal many issucs for
you.

In Figure 1, we
secareturnlosstrace
shotin Log Mag that
givesthe warm fuzzy °
feeling of'a great an-
tennasystemwith the
average return loss
hovering around 30
dBm.

Thistranslatcs out
to a nominal 1.05:1
VSWR. Thisisagreat Gt
return loss in just
aboutany arcna. Your
problemwould be lo-
cated somewherceclse
in your system. Per-
haps asimple meter-
ing crror.

Figure 2 unfor-
tunately confirms
your worst suspi-
cions. You have a
transmission system
failure and the Watt-
meter, though usually
notaclear indicator,
comesthroughin this
case.

Veterans of this
industry can attestto
the fact that a char-
coal briquette that
used tobe your flange
17 bullet can handle
tens of thousands of
Watts before it gets
to be an issue that
the Wattmeter will
cver sce.

Now, where s this
pesky problem? You have 2,000 feet of lincand a 12-
ton pylon up there. Some tower crews will have you
just break the line open here and there, take a whiff
and - providing the accompanying air leak has not
migrated all that soot, smoke and toxic fluorine gas
out some gaping holc — look for charcoal parts.

I doneed to add anote here and state that anyonc
who opens up a transmission line forno good rcason
(i.e., there was no problem at that location) will
probably creatc one for the future. In short, do not
just open your line whereever and whenever you
want,

Figure 1: Healthy Return Loss

Lon
PR RN

Figure 2: Poor Return Loss

Figure 3: Healthy TDR/FDR

Figure 4: Damaged TDR/FDR

Figure 5: Line Problem Anomaly
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LOCATING THE PROBLEM

I deferto Figure 3, which pops out of the Vector
Network Analyzer, operated by someone in whom
you have faith. This is the TDR trace of a healthy
line. Coupled with Figure 1, Figure 3 will be
telling you that the problem is not in the transmis-
sion system. A good input-coupled connection along
with a good-looking load usually equal Figure 1.
Today is not your lucky day. You are the proud
owner of Figure 2, which is the very poor fire-prone
return loss.

Now you have a sinking knowledge that your
upper complex or your antenna has bit the dust. It is
time to get a crew up the tower with a mating reducer
to N-type female and a precision load, remove the
last element of the complex and cap the line. Whew,
what a relief, the return loss trace settles in again to
look something like Figure 1. A cry of joy rings
through the room, until it suddenly dawns on you that
if the line is fine, the 12-ton pylon is the culprit; your
next 60 days look pretty bleak.

A DIFFERENT OUTCOME

OK, let us change things a bit, and make the news
better. You arc the unhappy recipient of the poor
result trace of Figure 2. The TDR/FDR trace that
pops out of the Vector Network Analyzer looks like
the onc in Figure 5. Up the tower goes the crew armed
with the reducer and load. Off comes the complex and
on goes the cap. The return loss in Figure 2 changes
just a skosh but essentially stays the same. The TDR
tracc of Figure 5 stays essentially the same.

In this scenario, you can breath a sigh of relicf,
realizing the pylon is fine and you just lost a bullet
or perhaps you found the one your ncighbor just shot
at you. At this point whether it is an age failurc or a
simple case of lead poisoning, the rest is no big deal:
two inners, a bullet, an “O” ring and some new bolts,
perhaps an outer, and silicon grease for parts. Do a
scrious disasscmbly session to wipc out any resulting
soot, and you arc back in business on your terms, for
minimal monics and as a planned outage.

Congratulations, you are a hero.

Looking back to the thrust of this article, ask
yourself again: “When should | Line Sweep?” The
answer is easy to justify. Data is good. You can
reassure your Manager that more data is better, and
now that you made a potentially devastating and
cxpensive probleminto a cheap and managed one, no
one will argue this point with you cver again.

That is a much better outcome than your manager
finding you with a deer-in-the-headlights look when
you are off the air and that extra little red light is
flickering at the 3/4 clevation of the tower.

LEARNING FROM THE DATA

Justlike learning how to read schematics, it is not
too difficult to gain some ability to interpret the
graphical traces from the Network Analyzer. It is
important to be familiar with these graphs; the inter-
action between you and the Line Sweeper is critical.

Itis not sufficient in this case to simply leave the
driving to the technician, and stand and smilc when
he points to various markers on the screen and
attempts to tell you what is going on here. As
Managing Engineer or Chief Engincer, you nced to
have this informed interaction with the technician
inorder to promote efficiency in the diagnostic and
rcpair process.

There are many great primer books on these
theorics that arc available from the NAB and the
Amateur Radio Relay League. Some of the informa-
tion is petty rudimentary, but the notes will get you
thinking. This new information, added to the before
and after traces provided by your Line Sweeper, you
can add a new item to your list of skills.

Garv Minker is the Owner of Radio Works R.F.
Consulting in Lake Worth, FL. He can be contacted
at garv@radioworksrfconsulting.com



The routing switcher gets a new twist.

(About five twists per inch, actually.)

Everybody needs to share audio. Sometimes just a few signals — sometimes a few hundred. Across the hall, between floors, now and then
across campus. Routing switchers are a convenient way to manage and share your audio, but will your GM really let you buy a router that costs

more than his dream car? Unlikely.

If you need a routing switcher but aren't made of money, consider Axia, the Ethernet-based audio network. Yes, Ethernet. Axia is a true network.

Place our audio adapter nodes next to your sources and destinations, then connect using standard Ethernet switches and Cat-6. Imagine the

simplicity and power of Ethernet connecting any studio device to any other, any room to any other, any building to any other... you get the idea.

Routers are OK... bt a
network i se mich nio
niodern. With Axia, vy

inx and puts are neat to the
aucdiv, where they belone.
Ne trenne. ne cand, no sweat.

Dot ant Avia Microphony
Nodde next to vour mies and

end prreamplified audio
anmywhere sou need i, pver

Ethernet — wuilt no i
foss or signal degradatin

JENCO
Scotr Studiss

redglo.
BALgYg

Avia iy alvcady working
ith some great campanies
Like Lnco Svatens, Scont
Studdios. Radio Systemn,
Balw Technoloey Group,
and of course Telos

and Omnia. Check

AxiaAudio.condpariners/
1o find ot who's nest

Scalable, flexible, reliable... pick any three.
An expensive proprietary router isn't practical for

Are you still using PC sound cards?

Even the best sound cards are compromised
smaller facilities. In fact, it doesn't scale all that by PC noise, inconvenient output connectors,
poor headroom, and other
gremlins. Instead, load the
Axia IP-Audio Driver for
Windows® on your workstations and connect
directly to the Axia audio network using their
Ethernet ports. Not only will your PC productions
sound fantastic, you'll eliminate sound cards and
the hardware they usually feed (like router or
console input modules). Just think of all the

well for larger ones. Here's

where an expandable .

B PY .
| S——
o ben

. &

network really shines,
Connect eight Axia 8x8 Audio Nodes using
Cat-6 cable and an Ethernet switch, and
you've got a 64x64 routing switcher. And you
can easily add more 1/0 whenever and
wherever you need it. Build a 128x128 sys-
tem... or 1024x1024... use a Gigabit fiber back

bone and the sky's the limit. cash you'll save.

Put your preamps Put your snake on a diet.

- ® - = == rm—| -
,0c0000000 . '+ Qo

where your mics are. Nobody loves cable snakes.
Most mainframe routers have no mic inputs,

so you need to buy preamps. With Axia you get

Besides soldering a jillion connectors, just try
finding the pair you want when there’s a
change to make. Axia Audio Nodes come
in AES/EBU and balanced stereo analog
flavors. Put a batch of Nodes on each end
of a Cat-6 run, and BAM! a bi-directional
multi-channel snake. Use media converters
and a fiber link for extra-long
runs between studios —

ultra-low-noise preamps with Phantom power.
Put a node in each studio, right next to the mics,
to keep mic cables nice and tight, then send
multiple mic channels to the network on a single
Cat-6 cable. And did we mention that each Mic
Node has eight stereo line
outputs for headphones?

Nice bonus. L

or between buildings.

With a little help from our friends.

A networked audio system doesn't just

replace a traditional router — it improves upon
it. Already, companies in our industry are realiz-
ing the advantages of tightly integrated systems,
and are making new products that reap those
benefits. Working with our

Would you like some control with that?
There are plenty of ways to control your Axia
network. For instance, you'll find built-in
webservers on all Axia equipment for easy
configuration via browser. PathfinderPC
software for Windows gives you central
control of every audio path in

partners, Axia Audio is :  — % ’m: your plant. Router Selector

bringing new thinking and nodes allow quick local
ideas to audio distribution, machine control,
Program Associated Data (PAD), and even

wiring convenience.

source selection, and intelligent studio control
surfaces let talent easily access and mix any
source in your networked facility.
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“This sounds expensive.’ Just the opposite, really. Axia saves money by eliminating distribution amps, line selectors, sound cards,
patch bays, multi-pair cables, and tons of discrete wiring — not to mention the installation and maintenance time you'll recover.
And those are just side benefits: our hardware is about half the cost of those big mainframe routers. That's right... half.

Once you experience the benefits of networked audio, you will never want to go back. AxiaAudio.com for details.



Digital

Guide

by Rob Meuser

Digital Transmission
Part 2: OFDM

[NEW YORK CITY, New York] In discussing digital
transmission, we start by considering the various meth-
ods of encoding a digital signal into a practical RF
channel. We find that by using various RF phase and
amplitude states, we can encode more than one bit at a
time on a carrier. In other words, we really

issuc. Using the power of DSP, we can generate a large
number of carriers, each carrying a portion of the data.

If we are clever, we can space them so the spectrum
from the carriers interlcave, thus making more cfficient
use of the available channel. In medium wave broadcast-

ing, this spacing can be between 40 Hertz and just over
100 Hertz. This gives us a relatively large number of
narrow channels.

Instead of transmitting data at its normal rate, we can
divide that rate by 25 to 50. This provides a means to
deal with some of the problems of transmitting a QAM
signal. We now have a number of individual digitally
defined channels each carrying a portion of the data.

One point to consider: all these individual carriers
must pass through the transmitter’s final output stage. If
there is too much intermodulation distortion the carriers
will interfere with each other.

MOVING SYMBOLS

Nothing is perfect, yet. Any of the individual carriers
could be subject to destructive interference or possible
multipath cancellation.

If we take the next step and assign the
have converted the digital signal into an Serial Data individual symbols to different carricrs each
analog value. time, we now move the data to carriers that

Our discussion left off with a basic QAM arc in the clear. In conjunction with error
system that can represent the valuc of 4 to 6 - & - N correction, the missing data can be recov-
bits at onc time. QAM (Quadraturc Ampli- AN ) ~ - cred. With the low symbol rates, it is much
tude Modulation) is also sometimes called » casier to contain the Fourier series of side-
constellation modulation. It refers toa signal bands cach of the digitally modulated carri-
that can represent certain digital values by a ers create. (The symbol rate is a term that
specific value of amplitude and phase. ‘ » _ applics to the QAM.)

The system described so far would not encodbd i i Instead of individual bits being encoded.
reatly work for terrestrial broadcasting for EXAMPLE 64 QAM several bit are encoded into a specific state.
the following rcasons: OFDM CARRIERS 18 With 16 QAM there are 4 bits encoded. With

1. The signal would be very sensitive to BITS ENCODED ON 64 QAM there are 6 bits encoded and with
multipath and fading. THREE CARRIERS 256 QAM there are 8 bits cncoded. The

2. The signal would also be sensitive to number of QAM states determines part of the
phasc irregularitics across the ultimate symbol rate and that is
pass band. then divided across the num-

3. The higher the QAM or- ber of OFDM carriers.
der, the higher the required sig- —— There is another bencfit
nal to noise ratio ———— O%%ETESM with OFDM transmission. We

4. Other factors, includ- _ ] CARRIERS havereduced the symbol rate to
ing the real necessary band- ;'Eg:; I— 192 — avery longduration. This might
width, that also complicate 1032 KBPS KBPS —— AL R range from 5 milliscconds to
the situation. Kggs — 1.777 kbps something over 20 millisec-

— onds. This means the receiver
BANDWIDTH VS COSSE(?TBION DFS,\IIDE?ET?GS\/(\L INTERLEAVER — has a long time to determine if
THROUGHPUT AAC the signal contains valid data.

Remember those first digi- CODEC OFDM
tal Morsc signals mentioned SISO WHEN MULTIPATH
last time? They have certain CESElE SO SR SIS IS GOOD
relevance herc. Morsc trans- There is also a remedy for
missions generally arc capable handling multipath. If there is a
of being received under very o dead space between symbols,
adverse conditions. This is ac- we can accommodate any re-
complished by sending data at flections thatare delayedintime.
alow speed through a very nar- Thisdead space is called a guard
row channcl. If we can some- interval. If the guard interval is
how narrow the channel, we engineered to match expected
can reduce the amount of noise propagation, multipath reflec-
and possibly interference. GUARD tions canactually cnhancerather

Of course, it scems like it is OFDM SIGNAL INTERVAL OFDM SIGNAL than damage the signal.
anapparentconflictof physicsif The long symbol rates also
we wanttosend thesameamount ON/OFF PATTERN OF A BASIC OFDM CARRIER offer a means to deal with im-
of data sincc we can only pass so pulsc noise, long a major prob-
much data in a given channel. lem at AM frequencics.
Using a higher QAM value We now have the basis tor
would help, but that takes us INTERFERING REFLECTIONS a functional digital broadcast
back to the overall fragility of - B system. The principles so far
high order QAM signals. — pertain to IBOC, DRM, Eu-

In the computer industry { reka 147, and at lcast one form
onc way to move data faster is of digital television. Not all
to send it in parallel. A good ‘ these systems use the QAM
example of parallel data trans- building block, as there arc
mission is the PCI buss that other forms of modulation that
exists in cvery desktop com- can be applied to OFDM cod-
puter. How could we do this e ing. We will investigate that
with RF? OFDM SIGNAL INTERVAL OFDM SIGNAL further next time.

RF MULTIPLEXING For over three decades, Robert

OFDM (Orthogonal Fre- IF A REFLECTION DOES NoSTI SXEELQT: ;ggec;L\J/A'\EFBD INTERVAL, THE PRIMARY Meuser has focused on the latest tech-

o . . nologies for broadcasting. He wel-
quency Division Multiplexing) comes  your  commeits  at
was developed to address this robertm@broadcast.net
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NORE PRODUCTSo0o MORE APPLICATIONS

TT-1

The tiny TOOLS™ TT-1 is more than just an ordinary telephone line coupler. The TT-
1 is a rack-able compact telephone line powered autp-answer and auto-disconnect
hybrid. The TT-1 utilizes dual-hybrid transformers providing full duplex audio at a
plain old coupler price. We provide a rear panel multi-turn hybrid NULL trimmer to

allow the user to achieve 20 plus db separation figures. TT-1 features include: Front t l nym !el::h!ne Ineel-gg:;'r—egagmdmnomtm
panel Line Seize button; call Drop button; Auto-Answer/TAP switch; Audio Mute || rowsmlviancaccasvioolst mn mn
Auto-Answer P Unmute

switch; Off-Hook and Ring indicators. The rear panel is equipped with a RJ-11 jack
for the telephone line and a second loop-thru RJ-11 that may be configured to disconnect
attached devices when the TT-1 goes off-hook. Screw terminals are provided for o ®
balanced send and caller audio; remote optically isolated seize and drop functions
and one SPDT off-hook dry relay contacts.The TT-1 may be set on a desktop, mounted
on a wall or up to four units mounted on the RA-1, Rack-Able mounting shelf.

\ ¢ Monitor = e I Mute

Drop OffHook Seize Ring

The TT-1 Telco Tool
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The DTD-16 DTMF Tone Decoder
The tiny TOOLS™ DTD-16 is a full-featured DTMF
tone/sequence decoder that is user programmable to decode
up to six tone sequences or a single tone and assign it to any
one of four relays, twelve open collectors and/ar the RS-232
serial port. The relays/open collectors may be programmed to
close for the duration of tone, pulse immediately after completion
of detection, latch/unlatch or exclusive operation.

The DTE-16 DTMF Tone Encoder

The tiny TOOLS™ DTE-16 is a feature rich DTMF tone/sequence
encoder that is user programmable to encode up to 15 tone
sequences or a single tone via any one of 16 contact closure inputs
and/or the RS-232 serial port. Each input may be programmed to
generate a tone for the duration of the closure or tone burst
immediately on command. A passive mixing network is provided
to mix both the program and encoder audio if required.

Wanufactured with
Pride in the USA

The VAD-2

The tiny TOOLS™ VAD-2 is a user programmable twe-input
multi-number voice/pager auta dialer with integrated stereo
silence sensor, designed for dial out paging and/or voice
message noiification. Two SPST relavs are included for remote
control tunctions.

More products added monthly. Be sure to check our web site frequently.

The DC-8

The DC-8 Plus Dial-up Remote Control allows the user to control and maonitor external devices
trom any touch-tone, telephone. The DC-8 Flus when called, will answer the phone line after a
user programmable number of rings (up to 20), accept an aceess code (none to cight digits) and
it valid. allow the control of six SPIXT, two 22DT relays and the monitoring of eight logic level
status inputs. The DC-8 Plus is equipped with an adjustable audio hybrid. allowing the user to
send and/or receive external audio, white corarolling the unit

The STI-1I

The STHI provides a hybrid interface between a single POTS line and a users P COM port. The ST
is equipped with a programmable serial portallowing control and monitoring via the users PC application
software. This product makes those remote call-in recordings a snap while eliminating the DTME tones
Various LED's, relays, pushbuttons, dipswitches and serial port comprises the uset interfiace to the STI L

The TS-6 Telephone 6 Six-Line Telephone Call Director
The TeteSwitch Six call director oifers a low cost solution to interfacing up to six telephones lines
to almost any hybrid. The TeleSwitch Six is snpplied with one Switch Coasele and Controller. The
units are interconiected via CAT 5 cable. A total of four Switch Consoles may be attached 1o the
controdler. The ‘TeleSwitch Six is a dual-bus: device, meaning that calls cun be apswered on the
telephone set, whi'e calls are active on the hybrid. With TeleSwitch Six, lines can be answered,
placed on hold (MO audio input), busied out and routed to a telephone set and/or hybrid.

oty =S,

The STA Ill Smart Telephone Autocoupler Il

The STA IH provides the interface between telephone line and user equipment. The STA 1 provides a self-
nulthybrid sith balanced input and outputs. The STA T monitors the telephone line for CPC calling party
control and long dial tone hang up signals, allowing use behind PBXEEHTGRe SETehes aadPOTS lines

The AVR-8 Voice Remote Control

The AVR-8 is a voice remote contral system that automatically reports
changes deteeted onany of its cight status inputs to a remote telephone
amd/or pager Atler speaking a greetng message that may identify the
source of the call, the AVR-8 then speaks a unique message for cach
status input. The user may customize each factory-recorded message.
Additional features include; four SPOT control telays, balanced telco
aulio, access codes. eight phone numbers per input.

P L e et I ————1
P S NS e

The DEC-16

The DEC 16 may be used as a dial-up; dial-out or direct conneet DTNF
decoder. The DEC-16 is capable of sctomatically calling out, answering
cails or connecting to an ENC-16, 'TMF encoder o other DTMEF encoder

The ENC-16

The ENC-16 may be used as a DTME encoder. dial-up, dial-out or direct
connect intertace. Itis capable of automatically calling and connecting to a
DEC-16 cither vn a dial-up telephoneline or 2 directwire connection. There
are 1o input ines. Fach input can be used to generate DTMI tone strings
fram 1 to 16 aigits lang. The ENC-16 can operate as a master or slave device.
Setasa master it will it will automatically establish a connection to its slave
encoder. If the connection is lost, it w ll re-establish contact autematically.
Contact closures and/or its RS-232 serial port may control the ENC-16.

BROADCAST




Full
Duplex

by George Nicholas

Resource Management 102

[CEDAR RAPIDS, lowa] This is a continuation of
our discussion in last month’s Full Duplex, a sort of
“Engineer’s Guide™ to finding answers from books, maga-
zines and on-line. Since last issue, we have received some
great ideas! Please keep them coming.

MORE BOOKS

One old friend of mine since my college days is the
aptly titled AM-FM Broadcasting by Harold E. Ennes.
Its first printing by Howard W. Sams & Company was
in 1974, and it is now out of print, but copies can be
acquired on the Internet from used book-

Commundy
of Leense

Cry Pwat

I also suggest www.dlr.com, the website of duTreil,
Lundin and Rackley, consulting engineers in Sarasota,
FL. Of particular interest in this site arc the White
Papers offered by the various engineers in the firm,
including Ron Rackley. Covering many aspects of sys-
tem design and operation, reviewing these papers is an
education all by itself.

Another resource is the many Internet user groups
and list-servers, including broadcast@radiolists.net, tech-

assist@radiolist.net, and pubtech@lists.wdugq.org. For-
tunately these lists are moderated, which helps keep
things on topic. Whether you want to network with other
engineers, or get quick help in solving a problem, there
are hundreds of engineers monitoring these lists and
often ready with suggestions and tips based on their
experiences.

You can subscribe free of charge to these and other
lists by visiting their websites (www.radiolists.net or
www.pubtech.org)and choosing between receiving regu-
lar emails or a consolidated digest version. While there
are occasional rants about political and religious afflic-
tions, typically there are one or two technical gems worth
putting in your “saved” folder every day.

Please keep the dialog going. What other resources
do you treasure? Drop me a note and let us all know!

George Nicholas specializes in technical and com-
munications consulting throughout the US. If vou have
an experience to share, or an idea vou would like to
explore, email him at: georgenicholas@csi.com

sellers such as Amazon.

As we have mentioned before, books
on broadcasting published in the 1970°s
can be very “dated” on some things likc
cquipment pictures and FCC allocations.
However, Mr. Ennes’ theory and histori-
cal information is timeless. Used book
prices range from $38 to well over $70,
depending on seller and condition.

The Electronics Pocket Handbook by
Danicl L. Metzger is a great little pocket
book. It is similar in sizc¢ to the Pocket
Reference we discussed last issue, only
Metzger is able to cram over 325 pages of
clectronic formulas, 1C pinouts, clectron-
ics math and a dccent clectronics dictionary
in one small book. The latest edition is from
1998 and will cost around $20 at most
bookstores.

While we have mentioned several books
out of print or in limited supply, there are
plenty of recent publications worth your
consideration. A good source for these are
SBE and NAB website bookstores; both of
them usually offer discounts to members.

MAGAZINES

I subscribe to several magazines, if for
no other reason than to keep them as refer-
ence material. Nuts and Volts is a great
magazine at $25 a ycar if you are looking
for a simplc circuit while you are designing
something from scratch.

Popular Communications deals a little
with broadcasting, and mostly with the non-
broadcast spectrum. But therc are always
one or two intercsting articles on propaga-
tion and a great listing of ads for radio
receivers, scanners, and peripherals for a
subscription price of about $29 a ycar.

Of coursc there are monthly periodi-
cals specifically for radio, including, of
course, Radio Guide. Editor Barry Mishkind
also has a great site, www.oldradio.com.
Besides radio history, may | suggest a
shameless plug to purchase the BDR

(Broadcaster’s Desktop Reference) CD,
with procceds going to maintaining the
site and future cditions of the BDR. You

can {ind information on the BDR website
at: www.oldradio.com/bdr.htm

OTHER GREAT LINKS

One of my favorite links is
www.fccinfo.com, oftered as a service of
Cavell, Mertz and Davis, consulting engi-
ncers in Manassas, VA. This sitc offers an
incredible scarch cngine and provides a
plethora of information about a station,
including AM pattern, RPU and STL li-
censes, licensec information, “if they don’t

Broadcast Electronics. Inc. * 4100 North 24th Street. PO. Box 3606. Quincy, lllinois 62305-3606 U.S.A.
Telephone: (217) 224-9600  Fax: (217) 224-9607 ¢ E-Mail: bdcast@bdcast.com

have it, you don’t nced it!™
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VIRTUOSC V10
3 KW DIGITAL, 7.7 KW HYBRID, 11 KW ANALOG

More Versatility
- Fregquency agile: N+1

+ Programmable frequency & power
+ Better than 62% overall efficiency

- Compact, light weight rack
(32" W x 74.5" Hx 35" D) is ideal

for tight spaces

Phone: +1.207.947.8200 | Fax: +1.207.947.3693 | info@nautel.com | www.nautel.com

More Redundancy

+ Hot-pluggable RF modules

+ Hot-pluggable PS modules
« Parallel rectifiers

+ Redundant ventilation fans
More Duplication

+ Dual digital excitels

+ Dual IPA

+ Dual IPA power suppiy

+ Dual low voltage power supply

Meet Nautel’s Newest

FM Performers

Engineered for HD Radio™

MAESTRO M50
DIRECT-TO-CHANNEL FM DIGITAL EXCITER

+ Seamless integration with Nautel's

NE IBOC FM signal generator for
digital or hybrid transmission

+ Links with Nautel FM transmitters

to provide digital adaptive
pre-correction

« Six programmable pre-selections for

frequency, power and audio source

« Instantaneous selection of

digital, hybrid or analog
transmission modes

Virtuoso and Maestro are registered trademarks of Nautel. All rights reserved. HD Radio is a Trademark of iBiquity Digital Corp.

+ Diagnostic 128 event time

stamped log

- Digiral, composite or analog input

+ Built-in SCA generators and RBDS/

RDS coder

« Universal AC supply: 90 V to 264 V

VISIT NAUTEL AT MNAB2005 BOOTHI N2811




A Monthly Radio Product Showcase

Audio-Tx Axia

STL-IP - Live Audio Over IP Router Selector Node
www stl-ip.com ¢ Email: sales@stl-ip.com www.axiaaudio.com e 216-241-7225

AudioTX STL-IP is a 1U device designed for transmission grade audio over IP The Router Selector Node resembles the X-Y controllers used with expensive
networks with a very low delay of only Sms. It is suitable for studio to transmitter links, cross-point audio switchers. The LCD screen lists available sources, which can be .
program distribution or sharing of any form of permanent or semi-permanent audio browsed and sclected with the scroll wheel; cight “radio buttons™ provide instant
connectivity. [tcansend/receive linear (uncompressed) audioatup to 24 bit, 96 kHz sample access for your frequently-used sources.

rate, or can reduce the network bandwidth required using audio coding including ADPCM
(between 128kbps and 384kbps), J.41 or professional grade MPEG Layer 2 coding.

T

[ e it
eo0eeeesee . o | @,

It can be used within a building — over a standard LAN - or between buildings over
your WAN. It can operate over Satellite, WiFi, private circuits like leased lines and T1/
El. It can even be used over high-speed internet connections.

STL-IP canalso send and receive ancillary data in sync with the audio (viaan RS232

port) and has 4 logic level inputs and 4 outputs which are also carried end to end. in sync _ Unlikean X-Y controller, however, the Router Selector node has audio output
with the audio. It has balanced line level audio infoutputs on XLRs and AES/EBU direct to headphones, and 3“319g ar.ld.AES3 outputs. lt.even providesa AT
digital audio in/out, again on XLRs. It offers a delay that is more than low enough for analog and AES3 input, making it ideal for production or news studios where
presenters to monitor in hecadphones.$2.800 per unit. operators typically both create and play audio streams.
Axia Broadcast Electronics
g 2 FMi-201 - FM+HD Radio Transmitter
www.axiaaudio.com e 216-241-7225 www.bdcast.com ¢ 217-224-9600
The Analog Line Node has cight balanced stereo inputs and cight balanced stereo The FMi-201 boasts the high performance common  ,*| 8.2 mszor |
outputs, presented on easy-to-install RJ-45connectors. The inputs are switchable to to all BE FM+HD Radio Transmitters. The FMi-201 sits ! -_— Ve
accommodate consumer level -10dBv or professional level +4dBu. The short-circuit in the middle of the FMi transmitter line, witha 2.1 kW | L " OE=A
protected outputs are capable of delivering up to +24 dBu before clipping. FM + HD Radio or 875 W HD Radio only. a8iRoieT t '
The DSP-based architecture of the incorporated FXi
AR cxcier on the ke Basedon BE's caablished FV-
exciter on the market. Bascd on BE’s established FM- {
® ninn =@~ L 3C solid-state design, the FMi-201 has six plug-in
> &..-.— il 6*“‘\. power amplifiers and three power supplies, all fully

redundant and accessible from the front. BE FM+HD
Radio transmitters are unique in their ability to switch
“on-the-fly” among FM-only, FM+HD Radio and HD

Create an Ethernet audio snake with Axia Analog Audio Nodes at cach end (or mix

and match digital, microphone and analog line terminals), a single 100Base-T link can Radio-only. . o
be used to send and receive 8 sterco audio channels, eliminating old-fashioned multi- N Advanced transmitter control ;.md ke UG RS
pair cable. Studio-grade specs include 102dB of dynamic range, <0.005% THID, etc. bilitics, as well as a super-low-noise cooling system to 2
Axia produces the very best quality A/D/A converters and low-noise components, so extend transistor life are among the other FMi-201 : : ;
that each Analog node provides superior audio performance for high-end studio use. enhancements. igh : e
Broadcast Tools Burk
www.broadcasttools.com ¢ 360-854-9559 www.burk.com « 800-255-8090

The tiny TOOLS VAD-2 is a user-programmable, two-input multi-number voice, Burk Technology released Lynx 5 as a major upgrade from previous versions of
pager auto dialer with integrated stereo silence sensor, designed for dial out paging and, GSC'3000 and VRC2500 transmitter remote control software. Lynx S provides a hands-

or voice message notifica-
tion. The VAD-2 hastwodry
contact inputs and stereo si-
lence sensor, which, when
tripped, will sequentially dial

on user interface for managing remote sites.
Among other features, it offers customized
data logging, automatic report-printing, on-
screen history charting and drill-downalarm

IR8/3% TOOLS 7V ™ detail.

rowsnto ¥y amoavoasriools*

a pager and/or up to four - New in Lynx 5 is the real-time data ]
different phone numbers and 2 & £ =z g update feature. Now Lynx receives status
play back a user recorded .0 updates as they occur, without having to

message corresponding tothe
tripped input. The VAD-2 is

wait for periodic polling responses.
Lynx 5.1 makes its debut at NAB2005.

also equipped with two SPST one amp relays for the control of external equipment. The With a new Virtual Channels feature, users -
VAD-2 can store up to four 32 digit phone numbers and one 32 digit pager phone create remote control channels derived from conditions on existing channels. Virtual
number which may be associated with any of the two inputs and/or stereo silence sensor. channels provide a quick reference to verify conditions at multiple sites, or to check on

The VAD-2 is capable of remote or local configuration and message recording with critical processes that rely on several pieces of equipment working together. Software
a total recording time of 16 seconds. The two SPST relays may be programmed for is included free with new VRC2500 systems, 1/0 units, or GSC/VRC Web Interfaces.
momentary, latching or tone duration operation. Version 5.1 is a free upgrade from 5.0.
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Focus

Find the Latest Product Updates Here

CBT Systems

2 r) > )=

www.cbtsystems.tv e 858-536-2927

CBT Systems” retro style Dual Lens On-Air Light mounts on the
wall or ceiling, and offers visibility from threc different approach
directions. The unit’s Plexiglas windows, which are available in blue or
red, can be itluminated by a single 120-volt bulb or two 12-volt bulbs.
Standard legends include “On-Air™ and “Recording.” Custom lens
colors, legends, color powder-coated finishes and a 220-volt option are
also available. All units are UL approved.

The “Classic™ ON-
AIR Light by CBT Sys-
tems brings the “Golden
Age of Radio™ into your
broadcast studio. The alu-
minum housing is built S
using traditional sand casting methods and then buffed to a mirror-
like finish. Available in citherred or blue, the unit’s Plexiglas window
comes standard with ON-AIR or RECORDING legend. The whole
unit can be casily installed on a standard 2 gang j-box and is UL approved. Custom
lens colors, legends and an optional flasher module are available upon request.

Dataworld

FM Explorer - FM Allocation Program
www.dataworld.com e 800-368-5764

FM Explorer is a graphical allocation tool. It includes a multitude of features
required for creative FM allocation work. It clearly shows fully-spaced arcas in white,
73.215 permissible short-space areas in yellow, inter- ‘ .
national conflicts in blue. and prohibited areas in red. ) ) world’
It provides updated contours “on the fly™ as you click J
on the map to move the transmitter. ) \

For international and 73.215 short-spaced situa-
tions, FM Explorer draws protected and interfering
contours in blue if there is no overlap. Overlapping
contours are drawn in red.

FM Explorer allows you to play “what if” with
transmitter location, channel, and class - not only for
the study station, but for the conflicts, as well. Click on
the call sign of the conflicting station to study and play “what if” with it. Then go back
to the original station and the conflicting station stays modified as you left it. You may
do this with multiple conflicts.

Map layers that can be turned on and oft include: cities, county boundarices.
highways. and locations of taller towers with estimated HAAT shown for cach.

JK Audio

www jkaudio.com e 815-786-2929

JK Audio introduces PBXport, the professional digital hybrid capable of providing
talk show quality caller audio from your PBX phone system. PBXport allows you to send
mic or line level signals into your
PBX telephone system while
maintaining excellent separation
between your voice and the caller.

The balanced XLR output jack contains only the caller’s voice, allowing full duplex voice
conferencing through the existing PBX phone system without fear of echo and feedback.

PBXport provides connections for a microphone, headphones, mixer, telephone
handsct and your telephone sct. Simply disconnect the handset coily cord from the base
of your telephone, and connect this handset cord to the front or rear panel jacks on
PBXport. Now connect the supplied cord from PBXport to your telephone base. The
handsct is disconnected when you press the “Online™ button, and reconnected when you
press the “Handset™ button.

The digital hybrid sends your audio signal into the PBX telephone system through
the telephone handset cord. The Digital Signal Processor (DSP) continuously monitors
both transmit and receive audio signals to deliver excellent separation. This proprictary,
dual-convergence echo canceller algorithm achieves excellent separation.

Sencore

www . sencore.com « 800-736-2673

The Sencore DAGS161 “SurroundPro™ Digital Audio
Generator 1s a handheld, multi-channel digital and analog
audio generator. [t provides stereo, Dolby 5.1 and DTS 6.1
surround, and PCM digital audio from industry standard
AES/EBU and S/PDIF coaxial and Toslink outputs for
testing professional and consumer audio systems and sim-
plifying acoustic tests and calibrations.

The battery operated DAGS 161 teams with the Sencore
“SoundPro™ Audio Analyzer foreight automated tests of A
V receiver and room acoustic calibration. The DAG allows
installers to switch between speaker channels seamlessly to
simplity calibration.

The DAGS161 provides all the test signals needed for
audio testing and room acoustic analyzing such as variable
frequency test tones, pink noise at various bandwidths, and impulse waves.

Anaudiotechnician using the DAGS161 will be able to run automated tests, capture
the performance of the system, and make the necessary manual calibrations based on the
test results.

_Sgacewise

www .spacewise.com « 480-704-9385

Many of our customers buy these versatile TALK Radio Systems for all their
studios, not just Talk Radio applications. The designing we offer is impressive, and
makes any studio installation
look big and impressive, espe-
cially when incorporating “cre-
atively selected™ hard pressure
laminates.

The rounded bases and
round arced tops with 1-1/2"
180 degree rounded bullnosing
make them a showpicce that
can be complemented as re-
quired with wire block
backplances, any number of racks and adjustable shelves and countertop equipment
racks. Our ten years experience with standard quality materials allows us to
provide studio systems that are durable and sturdy, that last and that are affordable.
Of course SPACEWISE offers our “DESIGNED TO FIT™ expertise with all our
studio furniture systems.

V-Soft

www.v-soft.com ¢ 319-266-8402

V-Soft Communications provides broadcast engincering software and custom
mapping and engincering consulting services. V-Soft Communications carries an
extensive line of software for AM, FM, TV and
DTV. Probe 3. pictured, is the complete package  masaioisss
for predicting radio propagation anywhere in the
world in the 20 to 20,000 M1z frequency range.
FMCommander, V-Soft s newest program, pro-
vides quick. accurate information for both mini-
mum spacings studies and contour-to-contour
studies.

The program can be used to scarch for full
service stations, translators and LPFM and uscs S ——
high quality, atlas-like mapping. AM-Pro is a
grouping of enormously powerful routines in one integrated program designed to
calculate and map AM standard band broadcast coverage and perform allocation |
studies. The program uses M3 or R2 ground conductivity curves for daytime studies and
the skywave formulas for nighttime analysis. V-Soft Communications provides many I
more innovative and reliable broadcast engineering software products. ]

-
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Studio

berork Shander

Microphone Talk: Part 1

[PHOENIX, Arizona]  Acquiring new tools has al-
ways been a favorite subject for broadcast engineers and
technicians.

For television folks. camera brands. camera types and
camera specifications seem to dominate a lot of conversa-
tions. Production managers tend to lean one direction,
frequently based on more subjective points. while engi-
neers tend to lean another, based on economics. perfor-
mance and long-term maintenance data and projections.

Radio studios and production facilities share the same
story — everyone has a favorite microphone. preamp and
processing solution, and everyone has at Icast a dozen
Jjustifications as to why they prefer a particular configura-
tion for common environments.

We intend to focus this discussion on microphones.
We will dosome testing of various microphone. evena few
“shoot-outs™ of similar models. But before we place mi-
crophones side-by-side and test them in real-world envi-
ronments. we should review some of the more common
places you find microphones in a radio broadcast facility,
and why some types of microphones are generally pre-
ferred for particular placements.

If you would like to share comments about a particular
microphone to which you are partial. please email us and
let us know the manufacturer and model number. We can
add it to our tests and sec how your suggestions stack up
against those of our other readers. Just email your recom-
mendations and suggestions for testing to me at
mark@shander.com

There are generally five places where you are most
likely to find microphones in a radio facility (six if you

count the miniature bronze Shure55 tic tacks FM DJ’s are
wearing lately. Talk about your trends!).

First. you will find them in the control room. You will
also find them in talk studios. production studios. out in the
ticld for use at remotes and newsgathering, and of course.
you will find them in fine recording studios.

Why not pick one microphone and standardize on it?
After all, that way you can have a very consistent sound
from one source to another. right? While on the surtace it
seems to make sense to buy the most expensive micro-
phone you can afford and use it for everything - that will
not work.

Imagine buying a Corvette and using it for everything
from hauling furniture to taking the family out for an
cvening of fun. Sure. you can bring the family one atatime
to the theatre, but in a van you could seat them all at once:
it is more cfticient.

It is the same thing with microphones. Microphones
differ in their ability to provide the best quality sound
under a variety of conditions. The goal is to purchase a
microphone that captures your source material as realisti-
cally and efficiently as possible, given the physical envi-
ronment and budget allowance as variables.

We should start with the “Master Control™ environment.

Most master control rooms house a control console or
switching system of some type. Unless your board operator
or producer is expected to come up on air. quality is not as
important as durability: the purpose of an MC microphone
is usually cuing and talk-back - clean, clear and loud
enough to get over talent 1FB.

Hence. the microphone you might expect to sec in that
environment would be something like a dynamic utility
microphone.

As we move toward a more controlled studio environ-
ment, the characteristics -~ not only of the microphone
itself, but its performance under a variety of physical
environments - become important.

One ofthe most controlled arcas in which microphones
are placed is in a talk studio. While you will have the
occasional person shouting and ranting and raving into a
microphone. for the most part sources are fairly controlied.
There are difterences, some subtle and some not. between
how loud or how soft someone speaks. and like a good
stage microphone. some of our old tavorites are still the
best available — they handle high SPL’s (sound pressure
levels) without “popping™ or creating excessive sibilance.

At this point we do have to stop talking just about
microphones for a moment, and consider the entire audio
chain. through the processors and onto the air.

For cach microphone ina talk studio. you can expect to
connect an external microphone preamp (it may be part of
amicrophone processor). Microphone processors are cool!
They are all about frequency response and dynamic range.
A microphone processor will do leveling. that is help keep
gain consistent even when your source might be soft-
spoken or exceptionally loud. It makes it casier to tell a
board operator where to pot a microphone tader up to. and
is a must tor a professional sound.

Microphone processing is usually a combination of
compression, leveling and limiting, usually resulting in the
sound perceived by the human car to be louder. Compres-
sion reduces dynamic range, the difference between the
softest sound possible and the loudest sound possible. For
example. when micing the human voice. itis the difference
between the softest whisper to the loudest scream.

As you add compression. you reduce gain and usually
reduce high frequencies as well. That is why many micro-
phone processors have EQ sections built in.

In our next issue we will talk more about which
microphones are best suited for which environments. and
why the best microphone for one station’s studio applica-
tion might not be the best microphone for another.

(Remember to send us a note about your favorite
microphone models and tell us how you use them. In the
end. we should be able to share to some tine suggestions
and have a great “Microphone Shootout!™)

Mark Shander has experience with using microphones in radio.
TV and the hiernet. He can be contacted ar mark@ shander.com
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WHAT COULD IT BE? .-

Unveiling Scheduled for NAB 2005! R

Deep cover projects are ¢urrently in the works in Dallas.

Your NAB Convention plans would not be complete without

a visit to the Continental booth #N2302.

HINT: An IBOC RF opfion you have yet to consider.
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800.733.5011

www.contelec.com
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The Worst I’'ve Ever Seen

A periodic display of curious
solutions for technical problems.

It is a pain to have to drive out to the transmitter site, just to reset a
breaker. What often makes it worse is when you sit there and watch
carefully, after resetting the
breakers, and everything works
perfectly — with no indication
that anything was wrong. Of
course, you know what comes
next: no sooner do you get
back to the studio than the
transmitter pops off again!

So, what can youdo untita
solution 1s found?

This picture shows a solu-
tion we have seen employed in
anumber of places. While per-

Radio Web Sites

On-Line Resources for Broadcasters

Roc!io G»u!de

UShs b ome

CLAS:'HDADS

on o dudy e 0 B

www.radio-classifieds.com
Post your own used equipment ads.

O L]

T e R e

“ The Breadeast Archive MMM
Wetc: ! -

www.radio-guide.com
The official Radio Guide website. In-
formation on current and upcoming
issues, with industry links to techni-
cal information. Subscribe on-line.

haps not the pretticst sight, the
solution gets the job done.

As with all these pictures,
our purpose is not to embar-
rass anyone. After all, solving

roblems and keeping the ) ';,: | .
p ping e, eas www.radiolists.net é

transmitters on the airis onc of’ I ﬁ a = |
the main reasons radio engi- ®*+ : .

www.oldradio.com
The ultimate radio history web site.

o ,‘" Weicome to Radioksts.net \
e 6
neers arc employed. Remote “Manual” Breaker Reset |

Indeed. we ought to share a chuckle of appreciation for the inventive- |
ness of our fellow techies! I

Subscribe to these Iists'- Thws it the server for the BROADCAST and Tech-Assst mading baty
¥ you are hers 10 subscribe o BROADCAST, theh hore
W you are here 10 subscribe to Teoh-Apaist, chok ters

Broadcast List - for the exchange of
info and opinions on broadcasting.

Y you are here 10 subscribe (o the AXemate Frequency, ik hers
To fnd ail the buts avadable, please chch here

Do vou have a picture demonstrating genius in engineering — or
something that wouldn't quite measure up to the *“Rube Goldberg ™ stan-
dards? Please — send it on 1o ns, so we can share the good. and the not so
good! Emuail to Editor@radio-guide.com

Tech-Assist List — for help with im-
mediate technical problems.
Alternate Frequency List — for ex-
tended discussions of various broad-
cast topics.

The Liste

Broescontrs Mre.gr mryene § weicone 10 parkcioee

-~

worvee
on tong renss
¥ Thi o 1 for_ o form” g uronion of s et e oF
overtcer e
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YOU KNOW WE KNOW RADIO!

®
2 [hech il out!!

The refined, revamped, and

reconstructed SCMS web site!

Many of you are currently linked to the SCMS site and
it's important to us that your links stay with us!
We'd like to update you on the addresses of
a few of our new pages:
Home/main page - www.scmsinc.com
Broadcast section -
www.scmsinc.com/SCMSbroadcast. htm
Used Equipment -
www.scmsinc.com/SCMSused.htm
Contacts, personnel -
www.scmsinc.com/SCMScontacts.htm
Manufacturers -
www.scmsinc.com/SCMSmanufacturers.htm

the PETER DAHL CO. for
custom transformers

Mid-South Sales:
Bob Mayben
Voice: 877-391-2650

Central Sales:
Bernie O'Brien
Cell: 731-695-1714

West Coast Sales:
Doug Tharp
Sales: 866-673-9267

Mid-West Sales:

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

Peter Dahl Co.

write or fax for an extensive catalog

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

Mary Schnelle
Sales: 513-899-3036

South-Atlantic Sales:
Art White
Sales: 770-632-1295

North-East Sales:
Jim Peck
Sales: 315-623-7655

South-West Sales:
Tyler Callis
Sales: 877-699-9151

Call: BOB, MIKE, ERNIE or MATT

Toll FREE: 1-800-438-6040
1-704-889-4508
Fax: 1-704-889-4540

E-mail: sales@scmsinc.com
www.scmsinc.com

CORPORATE SALES OFFICE
Pineville, N.C.
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Tips From

The Field

by Clay Freinwald, CPBE

Modified Intake Air Filtering for
Continental/Collins FM Transmitters

[SEATTLE, Washington] Back inthe 1970's some
engineers at Collins started with a clean sheet of paper
and created what was, at the time, a very differentdesign
for an FM transmitter. In the process they used such
innovative things as SCR power controls, grounded
screen tetrode and a positive pressure cabinet.

Little did they know at the time that this basic
transmitter design would continue to be produced some
30 yecars later.

A DIFFERENT APPROACH

The Collins decision was to use a fan to draw air in
the top of the box, away from the dirt on the floor, and
pressurize the cabinet so that the only air getting inside
went through the fan and air filter. This was — and still
is — a radical departure from the others, who to this day
approach this issue in a hap-hazard manner.

The result of this was that owners of Collins and
Continental rigs did far less transmitter cleaning.

A DUSTY PROBLEM

Over the years, under the Continental name, the
producthas been continually improved. However one
arca, unfortunately, was never improved and that was
the matter of the method of filtering the air entering
the unit.

Back in the middle 1980°s I looked at, and discarded
the foam air filter (after our trusty 83 1G2 ingested one)
in favor of a couple of 2-inch pleated filters (Farr 30-
30’s) housed in what has been called *Clay’s Tee-Pee.”

The rationale behind this was two fold: 1) Use better
air filters that will filter smaller particles, and 2) slow the
air flow down through the filers. This worked quite well,
and I was quite surprised to sec this modification in a
Continental publication, and eventually sec a number of
these around the country.

KEEPING THE CRUD OUT

While dealing with a problem involving a Nautel
AM located next to a freeway — where the transmitter
was ingesting carbons from vcehicle exhausts — 1 was
forced to do some additional research into better
filtration.

In this process, I sclected the Farr Riga-Flo - 90%
filter. This critter is 20 x 20 x 12 inches in a big metal
box. [ installed a number of these in our pre-filter area
and the carbon problem was eliminated. Wow! My mind
then turned to the possible use of these on the Collinsand
Continental FM rigs.

My first installation was simple. I purchased a stan-
dard 20 x 20 filter frame, applied it to the top of the FM
Rig with some adhesive and dropped in the filter on top
of a freshly cleaned and tubed transmitter.

The firstbig test came when it was time to change the
PA tube - about 2 years later. To my great pleasure, the
inside of the transmitter was immaculate. [ was im-
pressed. This brought up another problem. How in the
world would 1 know when to change the air filter?

WATCHING THE FLOW

Atthe AM plant, | had used a manometer to measure
the pressure drop across the filter wall. so L installed one
on the FM rigs to sec just how long one of these “big-
boys™ would last. Surprisc number two: these filters
werc lasting vears! The secretto the filteris its 39 square
feet of media arca. Suddenly | could casily justify
spending the comparatively hefty price for the filters on
more than just having a clean transmitter.
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I quickly learned that there is no way to determine
when to change the filter without the manometer. Look-
ing into the filter, after acouple years of operation. it will
appear to be full of bugs, dirt and other stuff that would
make you think it is time to toss it.

By this time you are probably wondering if this is
some kind of April fool joke. Nope, itis forreal. For the
first time you will find that your transmitter cleaning will
be reduced to wiping down a couple of HV insulators
and that is it.

A couple of years ago we had some engincers from
another manufacturer in the building. They were explain-
ing to me their frustration over failures caused by dirty
transmitters. 1 was pleased to show them how to modify
their transmitter, changing their transmitters” air-flow to
the “*Collins method™ and adding a Rig-Flo filter.

Now then, if you have not made this modification to
your Collins or Continental, and gotten the benefits,
here is how you do it:

PARTS REQUIRED

1) Filter Frame, 20 x 20 Inches
FARR Model 079473-002
Youdonotneedfastenersto holdthe filterin the frame.

1) Air Filter, 20 x 20 x 12 Inches

FARR Model Riga-Flo, P-Series 200, 90-95%
Efficiency Part # 122556034

FARR can be contacted at 1-800-432-7726

1) Manometer — Dwyer Model 25

-

INSTALLATION INSTRUCTIONS

1. Prepare the Filter Frame by attaching a picce of
aluminum, centered, on one side of the frame to which
you will mount the manometer. This need only be larger
than the Manometer (Use pop rivets so as to not intrude
on the inside of the frame thereby preventing insertion
of the filter)

2. Mount the Manometer on the aluminum, using
6-32 hardware. (Make surc your mounting screws are
level as it is important that the device be level: also
make sure the screws arce just long enough to mount the
manometer and not interfere with the installation of
the filter.)

Warning: Do not add the gauge fluid at this point!

3. Remove the old air filter from the transmitter and
discard. If your transmitter has a fan guard (made of
expanded mesh), discard this as well, asitwill add about
0.1 inch of static pressure (SP).

4. Attach the Filter Frame to the top of the transmitter
with RTV orother suitable adhesive/sealant. There isno
need to use fasteners, however you want to make surc the
frame is air tight to the transmitter top.

Radio,Guide. _March 2005

5. Make sure that Manometer is level: adjust as
required.

6. Now that the Frame and Manometer are attacted
to the transmitter, you may now add the Red Gauge Qil.
Start by adjusting the calibrate knob (on the lower left)
to the middle of'its range. Then carefuliy pour tacoil into
the device (Warning: Do this s/ow/y, as it is casy to add
too much.) When you have reached the point where the
oilis just visible on the scale - STOP! Adjust the device
for a Zero Reading.

7. Discard all but 3 tect of the supplied Manometer
hose.

8. Scparate the two hoses so that you have one long
picce (about 3 feet) and one short (about 1 foot)

9. Connect the hoscs to she top of the Manometer
with the long hosc on the Manometer inpur and the short
one to the other connection.

NOTE - THE TRANSMITTER MUST BE
OFF TO PERFORM THIS PORTION

10. The long hose must penetrate the top of the
transmitter and then enter the space belew the filter.
(The goal is to sample the pressure drop across the air
filter; you de not want to sample pressure under the fan,
but rather over it.) The end of the hose must be scecured
and should be dressed insuch a manner that it is paralle!
to one of the side of the transmeitter fan housing to avoid
picking up the turbulence of the fan.

11. Carefully locate a place to drill through the top of
the transmitter cabinet close to the edge of the filter frame.
Check under the location you wish to place the hole to
make sure that there are na major metal parts or compo-
nents. | suggest you have someone hold a damp rag under
the area of the hole to catch any stray filings.

(Continued on Page 30)
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ANTENNAS AND RF SYSTEMS, INC.

The Innovative Source

HD Radio
Interleaved
Sidemount

Antenna

No Injector
Losses

High
Isolation

Reduces Tower

Space & Loading Visit web site for test report.

Offering: High and Medium Level Combining,
Dual-Input Panel & Sidemount Antennas,
Separate HD Antenna Systems

Jampro Antenna and RF Systems

Phone: 916-383-1177 » Fax: 916-383-1182
Web: www.jampro.com ¢ E-mail: jampro@jampro.com

* Gibraiter [V Series

/]
* Standard AZ-EL ‘? 11
pa

* Heavy Duty Polar %2}’

* Horizon to Horizon

ANTENNAS

ANTENNAS
ANTENNAS

ANTENNAS

ANTENNAS

COMMERCIAL QUALITY

(-6m, .9m, 1 Om. 1.2m, 1.5m, 18m. 2 4m, 2 7m, 3 Om. 3.3m, 3.7m, 3.9m, 4 2m, 4.5m, 5 0m)

Call For Info

' 800-627-9443  608-326-8406

www.dhsatellite.com

OVER 600,000 Manufactured j

* Feed Horns " High Efficiency * Custom Fabrications
- , Fast Direct Delivery * 5 Year Warranty
. “LNB’s

A * Multi-Cable Fax: 608-326-4233
D e eTS Email: dhsat@mhtc.net
* Controllers
* Antenna Covers
* Custom Fabrications

Buy Factory Direct &
Save!

The Broadcast Industry’s
6-channel UNcompressed Digital STL

FORWARD ——
REFLECTED [ ]

DIGITAL STL TRANSMITTER

MODEL460 DIGITAL STL TRANSMITTER

MODELA67 D'GW :
Advanced Technology, Only From TFT

6 UNcompressed Program Channels, maximum

PC Configurable from Front Panel for Frequency, 1/0, Alarms, LCD
Supports 48, 44.1, as well as 32 ks/s Sample Rates

256 QAM, 64 QAM, 16 QAM Modulation

AES/EBU or Analog 1/0 - Built-In Sample Rate Converters
Major/Minor Alarms on both Transmitter and Receiver

3.125 kHz Step Size
L] L]
-
INL

Phone: (+1)408-943-9323
FAX: (+1)408-432-9218

www.TFTInc.com e-mail: info@tftinc.com
1953 Concourse Drive. San Jose, CA 95131
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Tips From
The Field

Continued From Page 28

by Clay Freinwald

I usually penetrate the transmitter top midway down
the side of the filter frame on the left side, facing the
transmitter.

12. Drill your hole just larger than the size of the
Manometer hose

13. Next drill a hole in the side of the fan housing.
above the fan, near the point where you have dritled the
transmitter top. Drill down from the top.

14. Scal both of these holes, around the hose, using
RTV ete.

15. Dress the hosc from the point that attaches to the
Manometer down along the side of the device and then
to the point where you have entered the fan housing.
Remember not to cut the foot long portion of the house
(to goal is to have it sample the air pressure within the
room and be out of the way of the actual Filter Intake
turbulence). You may secure this with small clamps or
a dab of RTV.

16. Set the air filterin the frame. You will not require
any fasteners as the filters weight will keep it in place.

17. Using a felt tip type marker, mark the date of
your installation on the filter. This will, over time,
clearly demonstrate how long these critters last.
Remember — the only way to tell when the filter needs
changing is by mecasuring the pressure drop on the
manometer.

18. Turn on transmitter filaments and note initial
pressure drop across the filter. Depending on the
dynamics of your location, fan type, speed, clevation
cte. this reading will vary. In Seattle, these usually
startabout 0.25 inches of SP. The Manometer should
come with an adhesive marker to place on the scale
of the Manometer to mark the starting point.

19. Enjoy your clean transmitter!

WATCHING IT WORK

The Manometer will tell you when its time to change
the filter. The factory recommends that you change the
filterat 1.5 inches of SP. I have found that the pressure
droponanew filter will be about 0.3 inches; | have been
changing the filters at 0.5 inches.

If you really want to have a clean plant, consider the
installation of a blower system that creates a positive

pressure within your transmitter building and pre-filter
the air using tke sarme filters.

If you started out with a nice clean transmitter, you
will, in short order, notice the dramatic improvement:
most transmitter clecaning will become a thing of the
past, with the exception of wiping down some HV
insulators. Pollen. ecxhaust, carbons, dust etc., all will
remain on the outside.

If you have a transmitter made by another manufac-
turcr and are forced to clean the rig periodically, seriously
consider following Collins lead of many years ago. You
will quickly be thankful when you can reflect on those
nights you used to spend cleaning the transmitter.

Clay Freinwald maintains a whole raft of very clean
Collins und Continental transmitters for Entercom in
Seattle. He is abwavs happy to share his experience and
answer questions. You email him at
cfreinwald@entercom.com

WANTED

Reward for Tech-Tips
Email: editor@radio-guide.com
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FlipJack FJ-500 'RANSCOM CORP.
Serving the Brcadcast Industry Since 1978
Visit Our Website - www.fmamtv.com
Send your e-mail requests to: transcom@fmamtv.com
Fine Used AM & FM Transmitters & New Equipment
w TkW 1983  Harris MW1A Solid State
c  1kW 1986  Harris SX1A Solid State
© 5kw 1982  Harris MW5A
= 5kw 1985  Continental 315R1
= 10kwW 1982 Harris MW10A
< 50 kW 1985  Continental 317C2
CELL PHONE INTERFACE MIXER 1 kW 1998  Harris Quest Solid State
The FlipJack is the latest addition to the Conex line of cell phone w 15kw 1987 BE FM1.5A
interface products. The FlipJack is designed to interface most » 3.5kW 1986  Harris FM 3.5K
hand held phones that have a 2.5 mm hands-free adapter jack. g 35kW 1992  Harris HT3.5
= 5kw 1982  Harris FM 5K
FOR MORE INFORMATION g 6 kW 1995  Henry 6000D
10 kW 2000 BEFM 10T
- " c
FEATURES: sl § 10Kkw 2001  Henry 10,000D-95
www.conex-electro.com = 20kW 1978  Collins 831G2
. . s 25kW 1980  CSI T-25-FA (amplifier only)
e Two headphone jacks ... each with it's own volume control. L 25kw 1982  Harris FM25K
e Two Mic inputs and a seperate Line Input 30 kW 1986  BE FM-30A
e Connection To A Standard Telephone Line. 50 kW 1982  Harris Combiner (w/auio exciter-transmitter switcher)
e Separate headphone cue switch for more flexibility . =
e Operates on "AA’ batteries (Included) or external power (Optional) Used Misc. Eqmpment
e Balanced Line Level Output USED EXCITERS: NEW - Denon 720R Cassette Player
e Slots for shoulder straps. * Continental 802B Exciter Potomac AM19 Phase Monitor, w/sampler
e All IC's socketed for easy maintenance * New - 20 watt Synthesized Potomac 1801 Digital Phase Monitor, 2-tower
e Tuner input for off-air monitoring USED MISC. EQUIPMENT: Sola Voltage Regulator, 60 Hz 1 KVA s-phase
S BGW 85 Audio Amplifier And much more ...
c 0 NEX ELECTRO I I I I | Crown D-75 Audio Amplifier Retuning and testing available - call for quote!
SYSTEMS - -
1602 Carolina St PO Box 1342 Bellingham WA 98227 PO Box 26744, Elkins Park, PA 19027
\ phone: 360.738.4323  fax: 360.676.4822 ) 800-441-8454 215-938-7304 Fax: 215-938-7361
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Tech

Tips

by Ken Benner, NCE

Some More Nems-Clarke Tips

In the October 2004 Radio Guide Ken Benner
shared some tricks to get more life out of the venerable
Nems-Clarke 1 20-E Field Intensity Meters (also sold as
the RCA WX2D). This month, he returns to share some
more goodies.

[TUCSON, Arizona] 1 was pleased to receive a
numberof e-mails in response to my recentarticle on the
old Nems-Clarke Ficld Intensity Mcters. Apparently, a
lot of them are still in use!

You know these Nems-Clarke 120-E (or RCA
WX2D) FIMs arc rapidly approaching their weight in
gold as the price of the newer ficld meters continue to
escalate out of orbit. To quote my mentor, the late
Consulting Engincer, W. D’Orr Cozzins from Salt Lake
City,“Take good, loving carc of yourtest cquipment and
it will take good care of you financially.”

TIPS FOR REPAIR

Onccmail offered a suggestion that involved using
a simple screen-door spring cut to the proper tension
to replace a defective original spring-loaded side-
mounted cover tensioner to assure proper pressure for
the antenna contacts. That will keep your unit running
for quite a while.

Another good suggestion to keep an older unitin the
ficld was to make a replacement for the carrying handle
by using 15-20 strands of 1/16 inch nylon clothesline,
covered with a good quality vinyl adhesive tape and
scaled at each end with nylon wire-ties.

ISTEN TO A GREAT IDEA

Here is an casy to implement tip that may become one
of your favorites: Bill Barry suggested a readily available
battery operated audio-amp (Radio Shack #277-1008) and
a Oft patch cord with proper 1/4" and 1/8" male plugs
(Radio Shack #42-2433)to monitor the audio when taking
ficld measurements.

[ really like this one. Indeed. on more than one
occasion | have found myself in the embarrassing posi-
tion of having measured the wrong carrier because [ was
in the ficld without the means to hear the audio.

Infact, Billevenmade up nicelittle carrying case forthe
amplificr and wires, using a 5.5 x 3 x 2 inch camera case.

Finally, my friend Dave Smith (307-367-2182), who
isnow servicing thesc units, reportshe is frequently able

A simple monitor to use with the FIM.

5.5 x 3 x 2 Camera Case

to bring these FIMs into (or very close to) calibration
withsimply acareful alignment procedure. If vouwould
like someadvice on how to maintain your meter., feel free
to give Davea call

Ken Benner is a veterain of many hours of ficld intensin
measurements. He still loves Bis Nems-Clarke 120-F, and will not
sell it 1o you. However, he would love 1o 1alk abour it with you. His
email is hennerassociatesta acl.com
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AUT@®GRAM CANS®LES
Pick One!

Small
Mini-Mix 8A

-

Medium
PM 828

Large

"A-Bext traypismitter has been our main stay™ 7.

since August 29th, 1988" .. (\WBZN FM)

|

. ) .
Transmittersfrom 10W to 35kW
Digital / Analog STLs, Translators
Antennas, Filters & Combiners

1 888 239 8462
www.bext.com

PM 228

Autogram Corporation
800-327-6901 * Fax 972-423-6334
www.autogramcorp.com
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Radio.edu

A Non-Comm View

by John Devecka

Computers in the Station
Part 1. Plain Vanilla Computers

[BALTIMORE, Marviand] Selecting and installing
computers in a radio facility is a strange dance of balancing
the needed horsepower — including operating systems and
networks — to get the job done with the need to protect the
system from a myriad of hassles, both internal and external.

Sometimes problems arise in dealing with the Informa-
tion Technology (IT) folks, who often know a lot about
computers, but are clueless about a radio station’s opera-
tion. In an educational institution it might be those students
who know everything possible about computers (or think
they do). And sometimes the foe is a product from a certain
large software company.

Of course, one of the bigger hassles occurs when the
already overloaded engineer suddenly has a large project
dropped on him - installing the various computers and
connections to get a facility up and running. To make it
more interesting, there is usually a short timeline attached.

If you are tasked with setting up computers in your
radio station. here are some basic plans and suggestions
that have been helpful in a lot of stations that do not have
full time computer staff on their rosters.

BENEFITS

This thing we call a computer is supposed to: (1)
remove all paper from our offices, (2) exceed all possible
human productivity, (3) work 24/7/365 without fail, (4) do
whatever we want. Nevertheless, it is we inferior humans
that arc expected to set up the computers: the result can be,
shall we say, interesting.

Assuming you have come to grips with the idea that
computers can be a big help in the station, but need almost
as much babysitting as my 2-year-old, we can begin looking
at some of the things you can do to make your life casier.

Step one (as I have said before): make friends in the
IT department. Do not let them look on you as a loner
cowboy trying to work outside the system. Get them to
understand you need a mix of “vanilla™ computers for
office tasks and specialized machines for special radio
tasks. Involved IT people can be a hig help when things
20 wrong.

WHERE TO PUT THEM

There are several areas in the radio station that can use
a computer. Automation systems can provide an casy way
to cover those embarrassing moments when a student
“forgets™ they had a show to do, or you have a holiday
break and no one is around to be live.

Production systems can avoid razorblade injuries and
case the creation of new sound beds, IDs or even complete
shows. Word Processing and Page Layout programs can
allow for the easy communication of your staff with the
school, community and suppliers (record labels, matcrials,
gear, ete).

Web Development software will allow you to create
and maintain your own web presence. Contact Manage-
ment software can keep you up to speed on many aspects
of'the station’s operations. Yes, most of these are obvious,
but they all help develop real autonomy for the station and
increase your “branding™ control. And. being computers,
they will break.

WHY CULTIVATE IT

The good news is that most of your station operations
do not requirc a Cray supcrcomputer. Instead, a basic
computer from your local retail center will probably be just
fine. However, you will probably find the IT folks can get
slightly better ones — that they will service - for about the
same price.

Gietting to know your IT folks means you will be able
to better understand the way computer hardware is pur-
chased for campus. You will probably find “‘vanilla™
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(generic) machines the IT department might buy for a
computer lab or a professor’s desk are available to you,
often at a low cost.

You might even discoverthey have a budget, unrelated
to your own, specifically for these machines. Another nice
thing about your IT department is they probably have a life-
cycle plan in place to replace/upgrade machines on a
regular schedule (likely 3-5 years).

Obviously, a current model is the first choice, and it
does not need huge amounts of RAM or hard drive space
ifitis justrunning office functions. This does not mean you
cannot buy the latest “screamer™ offered. but if moncy is
tight, it is OK to back oft a bit.

FEATURE CHECK LIST

Some features you will want to have, for casc of
functions in the station, would be things like USB2.0 (PC)
or Firewire (Mac) connectivity: CD burner; Ethernet and/
or Modem cards; and I would suggest flat display monitors
forspace conscrvation. Virtually all of these machines will
come with on-board video and sound support. [f you plan
to do any voice-tracking or production on these machines,
consider a decent quality add on sound card such as the
MIA from Echo, which | usc.

These basic machines will likely need to connect to the
Internet, right? OK, let me tell you something I have
learned about students: they may be well versed in faving
computers, but they are not very good at protecting them.
If your students have Internet access. you will have virus
and spyware problems within hours of their first connec-
tion - ifthey can check their email on the machines, maybe
even faster.

Let me save you some of the days of headache 1 went
through and direct you to www.merijn.org. Download or
follow links to get: Spybot Scarch & Destroy, Spyware
Blaster, Bug Off, Hijack This!. and CWS Shredder soft-
ware. Also goto www.lavasoft.com and get Ad-Aware SE.
Immediately after installing them, make sure your run their
update functions.

If these are new machines with your IT department’s
installations andblessings. they will probably already have
an anti-virus program installed (hopefully with auto-up-
dates enabled). If not. you should be immediately buying
Norton or MacAfee’s anti-virus software and installing it.
If these machines came pre-loaded with software, you may
want to remove and/or disable a lot of it.

ENSURE PROTECTION IS IN PLACE

Step once. however. for any new machine in your station
is to load all the above anti-spyware, anti-hijacker and anti-
virus programs. Many of them (Ad-Aware, Spybot, Norton,
MacAfee) are active scanning programs that keep an cye on
everyone trying to come into your house (kind of like having
a bodyguard frisking everyone at the front door).

Others, like Spyware Blaster and Bug Off are extra
locks and bolts on the doors. Hijack This! and CWS
Shredder are programs for finding and or fixing machines
that already have an intruder present.
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A brief note on the security software above — it is all

free. But, it is all written and maintained by people that

need to eat, have massive bandwith use and other issues to
deal with, so they ask you to donate something if you use
their software.

No, it is not mandatory, and you can probably sleep at
night without paying, but please do support these folks.
Once they have saved your system, you will understand
why it is so amazing that they do not force you to pay up
front. Read the CWS Chronicles on the merijn site to
understand how much work has gone into this security
effort.

PRODUCTIVITY APPLICATIONS

Onceyouhave all these systems in place, you canbegin
adding operational software to make life better at the
station, like Office or other programs. These are probably
already in usc all over your campus and available through
your IT folks under educational pricing.

Basic machines should be set up with common soft-
ware sets for office functions. I would suggest Microsoft’s
Office suite for Windows victims and Claris Works for
Mac users. In both cases this will provide your office staff
with simple word processing and communications options
and allow them to create and trade templates for press
releases, letterhead, faxing and other functions, keeping
your image consistent.

These packages can be supplemented with something
nice like Adobe’s Create Suite set which includes all of the
visual design software you could everuse. It willallow you
to do web development, graphics. photo editing. page
layouts and more.

SAVE MONEY

The nicest thing about all of the above items? Educa-
tional Pricing! While Creative Suite lists forabout $1,200.
the educational package price is $200! Let me repeat that:
Retail $1,200, Educational $200. Again, making friends
with your IT folks will make it casicr to get into the
cducational purchasing process.

The Music Director, Business Manager and others will
all thank you if you run a contact management program like
ACT!onatlcast one machine. It will allow themto not only
database all their contacts, but create templates, communi-
cation records, email and document attachments, etc.
ACT! is a fairly inexpensive way to keep all that informa-
tion available for these important positions and keep
everyone current on communications. Oh, and make damn
sure you back up that database!

These programs have many custom options: if you are
notcomfortable with “tweaking™ yoursystem, just let them
auto install. However. do not set any of these programs
(including the operating system) to auto install updates.
With the exception of anti-virus and anti-spyware pro-
grams, you should review any update before it installs. and
be certain it will not cause new problems in your system.

Get in the habit of setting aside one day a week as
“computer day’ and making sure you check all the security
programs for updates and run full system scans. These take
time and can prevent usc of the machines while running, so
plan them accordingly. Run your operating systems update
check, and download critical patches, but check in with the
IT folks before downloading any major upgrades (like
SP2) to verify that all is well.

OUTPUT TOO

Another wise choice is an integrated scanner/printer
copier. Ours is in constant use producing DJ flyers, scan-
ning pictures and printing everything else. A cheap inkjet
printer in a common arca of the station is used for general
things, which often means student papers. A nctworked
printer is ideal, but can be expensive. See if there is
network printing available through your IT pals -~ you may
find a way to do that with an existing machine on campus.

In part two. we will get into some of the more special-
ized items you need to consider for specific operations lixe
Automation, Production, etc. Here arc the key points you
should remember from this column: Always install and
update security software: support shareware; make friends
in IT; and get a nap.

John Devecka built WLOY (with assistance) from the
ground up, and is happy to share the tricks and traps he
has learned in the process. Email John atwlov@lovola.edu



How to outwit, out-maneuver and out-perform your competition.

Every Automation Company says they do Voice
Tracking, WANcasting, Satellite Feeds, the basics.
But, does everyone support:

v HD Radio (High Definition)

v/ SPS (Secondary Program Service)
/' PAD (Program Associated Data)
v/ RDS/Datacasting

v Digital Logging

v Audio over IP (e.g. RTSP)

v/ Streaming/Content Insertion

Sure we know automation, but our expertise just starts there.

What Solutions Are You Looking For?

"Qur radio program is syndicated nationally and
we're on seven days a week, which means we
needed a system that was not only stable but
also flexible. | feel like I've seen everything in
the world of music and radio but I've never
worked with a system that's more creative than
Prophet's NexGen. The only mistake you can
make with this system is not using it."

John Tesh
The TeshMedia Group

Work Smart! Buy Prophet.

Yesterday’s traditions, today’s technology, tomorrow’s innovations. Technology doesn’t have to be complicated.

When you ask the right questions, do you
get the right answers?

It takes more than technology to build a station. It requires individuals with a
common vision, working as a team. The strength of any team rests not only in its
people, but in the companies they work with. That’s why our focus is on the strong
relationships we build with our clients. Our expert team of
developers and engineers go beyond the basics to help you
design the perfect broadcast solution for your station, whether -
you're looking for customized broadcast software, turnkey
systems or modular software options. We even make it easy

for you to research and buy at YOUR convenience, with our il DUE G L)

One Stop Online Shop! 1-877-774-1010

www.prophetsys.com

Missing Your Radio Guide?
Get Them All on the BDR

Version 2.0 of the Broadcaster’'s Desktop Reference now
includes every issue of Radio Guide since January 2003 to
the present. Plus, there is an index for the PDFs, for easier
location of older articles.

The BDR (Broadcaster’s Desktop Reference) is an ongoing effort
to provide useful tools, information, and
history of interest to broadcasters.

The CD includes several sets of Radio
Utilities, an AM and FM/TV database
viewer (including DA patterns), as well
as EAS printer paper sources, project
schematics, historical data and pictures
— even some humorous Top Ten lists.

Recent additions include updated
FCC and EAS checklists, and some
equipment manuals. Having this out at
the transmitter site can save you lots of time and effort.

A Table of Contents for the BDR can be found at:
www.oldradio.com/bdr.htm

The proceeds from this CD fund both future improvements of the
BDR as well as helping the efforts of oldradio.com to document the
industry’s history.

There is no set price for the BDR. Many find $15-$20 appropriate
to cover the costs of materials and shipping, plus a little extra for
funding the improvements. If you pay more, it will be put to good use.

If you have wideband Internet, we can now make arrangements
for you to get the BDR quicker, via the Internet.

Credit Card Payments Accepted at:
@ |

Or send your check or money order to:

Barry Mishkind, 2033 S. Augusta Place, Tucson, Arizona 85710 Contact Benny Springer 800/695-7919 or Jimmie Joynt 800/279-3326

Please include your snailmail and email addresses.

www.radio-guide.comlproducts.html Both Transmitter and Receiver

Supau'o'z Broadeast Products

TV-FM-AM Transmitters & Antennas

FM Transmitters
High Preformance Solid State
Exciter and 500 watt Driver
Power Levels to 30,000 watts

Grounded Grid Models Feature

+ Ease of Installation

Fast Delivery

Motor Driven Tuning

Complete Front Panel Metering
Low Pass Filter

Soft Start Up

Cost Effective Pricing

Financing Available

LED Read out on front panel shows
operating parameters

Frequency Agile FM STL | Broadband FM Antennas
Transmitter and Receiver i

-
;
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Circular polarization - DC grounded for

lightning protection - mounts directly to
$3 !500'00 tower leg - Power input 4,000 watts per bay
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Field

by Mark Spalding

Saga Communications
Selects BE FM 25T for Install

[PDANVILLE, Hlinois] When Saga Communications
purchased WXTT(FM), Danville, IL, last August we knew
we had a lot of engineering work ahead of us. and not much
time in which to do it.

We had less than six weeks to overhaul the transmitter
building and to totally re-gear the RF chain. including disman-
tling a neglected 20 kW transmitter and replacing it with a
Broadcast Electronics FM 25T single-tube transmitter.

The building itself is of block construction, but it had
gaping holes in the walls, leaving transmission gear ex-
posed to the outside elements. Box fans substituted for air
conditioning and the electrical throughout was a mess.

Werented a portable building and wired u<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>