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Remembering Major Armstrong

Steve Hemphill was inspired on January 31st of last year to recognize
Armstrong’s tremendous contributions to wireless cammunications technology
while attending a candlelight remembrance of the 50th anniversary of the
inventor’s tragic suicide at River House on New Yark City’s East Side.

Then, on June 11th, 2005_ high-fidelity, static-frce sounds of music, talk,
and radio drama returned to the onginal FM band, from atop the Palisades of
Alpine, New Jersey. WA2XMN signed on at 42.8 MHz, operating at 250 watts
ERP under an experimental license for a special broadcast commemorating the
70th anniversary of Major Edwin Howard Armstrong’s first demonstration of
Frequency Modulation.
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Third-generation “DAVID” FM-airchain processing gives a strong,
competitive sound at a remarkable value. New features bring a
new standard in performance. Ask for a demo at your station.
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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
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plug-in CAT5 cabies, and you're done!

A MultiPhones system supports up to
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The World’s Finest 1 KW AM Broadcast Transmitter
The ENERGY-ONIX PULSAR 1000

100% Solid State

High Efficiency PDM Modulation
Response +0.5db from 30 to 10,000hz
Distortion Less than 0.4% @ 1Khz

Can Operate 24 Hours per Day with 100% Modulation
with Sine Wave Modulation

125% Positive Modulation with Programming
Five Preset Power Levels

Five Times Overload Recycling

(3) Hot Plugable - 400 Watt Modules

Front Panel Tuning & Loading Controls

1200 Watts Power Output Capability

When Transmitter is “Off”, Exciter is “Off” to Conform
with FCC “Night Time” Regulations

Conventional, Brute Force Low Voltage (+72v) Supply
Inexpensive Power Mosfets (less than $1 each)

ENERGY-ONIX

BROADCAST EQUIPMENT CO, INC.

P.O. Box 801, 1306 River Street, Valatie, New York 12184
VOICE: 518-758-1690/888-324-6649 FAX: 518-758-1476
E-MAIL: energy-onixiv energy-onix.com

WEB PAGE: www.energy-onix.com
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Radio Waves

by Barry Mishkind — Editor

Remembering the Major

Last month, Steve Hemphill and friends gathered to
celebrate the Major Armstrong’s contributions to broadcast-
ing, including the 70th Anniversary of the first FM transmis-
sions —in the very building Armstrong had used asa lab. There
is no question “history™ was in the air.

Major Edwin Armstrong (1890-1954) was a true pioneer
broadcaster, developing many of the technologies we rely
upon to this day to transmit information and entertainment to
listeners all over the world. From the super heterodyne circuit
to FM transmission, Armstrong proved himself” a brilliant
inventor who could see the heart of a problem and find a way
to make the physics work.

Unfortunately, Armstrong was less successful inhis relations
with his contemporaries. An intensely private man obsessed with
his work. his tempestuous career which, while interesting and
exciting reading (including 42 patents, WWI military service
leading to promotion to the rank of Major, friendship and enmity
with David Samoft, etc), also lead to his untimely death.

Mark Humphrey’s account of Steve Hemphill’s quest to
build and operate an Armstrong-style transmitter is on page 4.
The celebration and history behind it helps us realize how
important were Armstrong’s inventions.

Seventy years later, here we are, at the beginning of
another mode of transmission — digital transmission — which
some tout being as revolutionary as FM was to AM.

But, as  read Mark’s report, a melody kept running through
my head — a variation rather shamelessly adapted, with apolo-
gies to four mop-headed lads out of the 60s. Can you hear it?

“It was 70 years ago today,

Major Armstrong taught the band to play.

The audio was all clear and bright,
FM was designed to sound just right.

So may we introduce to you:

The sound you’ve waited for all these years,

Major Armstrong’s all new FM band!”

Simian 1.6 is the resuit of input from
numerous BSI users. Thanks to their
input, Simian now includes an on-
screen weather display that updates
from the internet.

The new Simian also includes
sophisticated new Voice-Tracking
functionality allowing Voice-Tracking
days in advance, even from remote
studios, and an improved ability to
verify logs before air play.

Simian is still the most feature-rich
automation system in the industry and
provides powerful, reliable broadcast
automation for stations in the US and
around the world.

Broadcast Software International
1925 Bailey Hill Road, Suite A
Eugene, OR 97405
www.bsiusa.com

888-BSI-USA1 (888-274-8721)
info@bsiusa.com

New Simianm 16

Tunsiday. Octuber 14 2003

408 55 pm  Temp 62°

Skies Scattered Clouds  ‘Winds' Norih at 7 mph

As of 3.54 PM POT Octobes 14, 2000

Simian

'WEDNESDAY. .areas of fog m he mormng. rain in the aismoon high
[around S5. sowth wead 10

mph

NIGHT ._.cloudy with o chance of rom. lows 45 0 58
'south wead 19 ©© 15 mph.

"THURSDAY . Cloudy with a chance of raim highs 68 © §5. sowth wead
15 mph with Migher gusts

broadcast
automation

Just $1 499 including technical support and updates for 1 year

Thousands of users have discovered how
easy and versatile BSI Simian really is.

Test and try
before you buy.
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Remembering

Major Armstrong

Celebrating 70 Years of FM Transmission
by Mark Humphrey

[ALPINE, New Jersev] High-fidelity, static-free
sounds of music, talk, and radio drama returned to the
original FM band on Junc I 1th, 2005

From atop the Palisades of Alpinc, New Jersey,
WA2XMN signed onat42.8 MHz (or Mcas it was called
then) with 250 watts ERP under an experimental license
for a special broadcast. It was to commemorate the 70th
anniversary of Major Edwin Howard Armstrong’s first
demonstration of Frequency Modulation.

AN IDEA FORMS

Steve Hemphill was inspired on January 3 1st of last
year to recognize Armstrong's tremendous contribu-
tions to wircless communications technology while at-
tending a candlelight remembrance of the 50th anniver-
sary of the inventor’s tragic suicide at River House on
New York City’s East Side.

Another engineer in attendance that evening was
Renville “Ren” McMann. who began working for the
Major at Alpine as a teenager and went on to develop
new technology for television with CBS Labs. The two
realized that a public cvent in honor of Armstrong’s
work was long overdue - and what could be more fitting
than a broadcast of Frequency Modulation, preferably
in the “low band” where the first experiments took
place?

The wideband station was built over the past six
months by Steve Hemphill of Solid Electronics Labs in
Newtown Square, PA, with the support of Chuck
Sackermann, Jr. of CSC Management, present owner of
the Alpine tower site that was constructed by Armstrong
in 1937.

IN ARMSTRONG’S FOOTSTEPS

Asaskilled engineer, Steve has long been fascinated
with carly FM broadcast cquipment, particularly the
General Electric “Phasitron” transmitter, a sixty-year-
olddesign he first encountered at his high school station,
WHHS in Haverford, Pennsylvania.

Scveral years ago, as a “labor of love.” he built a
working replica of a Phasitron exciter, which was dis-
played in Belar Electronics’ booth at the 2003 NAB
show in Las Vegas. One of the mostintriguing broadcast
tubes cver developed, the Phasitron used an external
ficld coil. driven by an audio amplificr, to phasc-modu-
late the output of a crystal oscillator.

Steve found that he had enough spare parts left over
from that project to construct another exciter, and the
original GE circuit could be easily modified to operate
in the low band.

Steve Hemphill and his Armstrong Transmitter.

With a modest RF amplifier — employing glass
tubes, of course--and a basic antenna, he would have the
necessary transmitting cquipment for a tribute well-
suited to the man who made FM a reality.
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AN HISTORIC SITE

The next hurdles to overcome were selection of a
transmitter site and FCC licensing. For the sake of
historical accuracy, Steve first attempted to gain tempo-
raryaccess to the Empire State Building where Armstrong
had given the first demonstration of FM in 1935,

Unfortunately the managers of that property did not
share his enthusiasm. Antenna space atop “Empire™ has
become scarce since the destruction of the World Trade
Center, and numerous security, safety, insurance, and
labor concerns were raised, putting an end to further
discussions.

However, the Alpine field laboratory, where
Armstrong had spent the latter days of his carcer, was
Steve’s next choice. He contacted the Sackermann fam-
ily; they warmly embraced his concept and began mak-
ing arrangements to accommodate the special event.

Armstrong’s laboratory and site of W2XMN.

Early Armstrong breadboarded oscillator and balanced
modulator (foreground), with early FM receivers.

SEEKING A LICENSE

Since W2XMN, Armstrong’s original station at
Alpine, operated at 42.8 MHz, Steve began to investi-
gate the possibility of licensing the same frequency.

After World War 11, when FM broadcasting was
moved to the 88-108 MHz segment, the former 30-50
MHz band was assigned to land-mobile communica-
tions — but in recent years, many licensces have aban-
doned the low-band VHF spectrum in favor of UHF,
which offers better building penetration in urban envi-
ronments. A search of the FCC database revealed just a
handful of public safety users on 42.8 — none close
cnough to the New York metro arca to pose an interfer-
ence problem.

Steve was optimistic — butdoubted he would receive
permission to transmit the full 75 kHz deviation used by
broadcasters. After receiving frequency coordination
clearance from the Association of Public-Safety Com-
munications Officials in New Jersey, New York, and
ncighboring states, he went ahead and filed an experi-
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mental license application with the FCC, explaining the
purpose of the proposed temporary station.

Much to his surprise, the request breezed right
through. Approval was granted to occupy a 150 kHz
bandwidth with 250 watts of effective radiated power —
and the Commission staffthoughtfully assigned the calls
WA2XMN inrecognition of the historic Alpine facility.
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The FCC was very helpful!

GETTING IT READY

With the legal requirements out of the way, Steve
began constructing the transmitter and scarching for
historic program material.

Carl Kraus, General Manager of WFDU at Fairleigh
Dickenson University in Teaneck, NJ,and Barry Sheffield.
the station’s Program Director and Operations Manager,
learned of the plans for the event and quickly pledged
production support for the project. WFDU (sharing 89.1
MHz with New York University’s WNYU) had begun
transmitting from the Alpine tower in 1971. although long
after Major Armstrong’s station had shut down.

Steve considered building a horizontally-polarized
turnstile antenna, similarto the design used by Armstrong,
but space limitations on the tower presented a problem.
Instead, he decided on a more practical and lightweight
end-fed vertical dipole —a modified Cushceraft Ringo 6-
mcter amateur antenna - which was mounted on the top
arm of the structure at 420 feet above ground level and
945 feet above the Hudson River.

He also departed from the technology available in
Armstrong’s day for audio processing, installing an Orban
Optimod 8100 (with sterco gencrator bypassed). For the
benefit of the great majority of listeners without a low-band
FM receiver, WFDU agreed to simulcast the broadcast —and
theaudio fedtotheirtransmitterwasactually arelay ofthe 42.8
signal from an EH Scott receiver. coincidentally in accor-
dance with Armstrong’s vision of wircless FM networks.

ON THE AIR!

The ceremonices officially began at 11:45 AM on
Saturday, June | Ith, when emcee Carl Kraus asked Steve
to “push the but-
ton,” bringing
the dormant fre-
quency back to
life.

W 1l N S
anchorwoman
Judy DeAngelis
thenmodcrated a
discussion be-
tween a group of
panclists who
had cither known the Major personally or had studied
his carcer.

Ren McMann, who worked six days a weck at the
Alpine laboratories during WW 11 on radar and other
military projects said, “Armstrong would want to be
remembered as a brilliant scientist and patriot who
offered his inventions to our armed forces at no cost.™

Ignition!

(Continued on Page 6)



Indecency
Processor

R
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a profanity delay or simply have a buildup of digital latency, talent
can't listen to the processed air signal. Instead, their feed is
probably direct from the console. Compared to the air sound, this
can seem weak, dull and lifeless.

Our Model 255 Triband Spectral Loading ' processor has zero
delay and can deliver a dense, tight, and punchy ‘broadcast’
sound to headphones and control room speakers... a sound you
can’t achieve with a general-purpose “utility compressor.” Other
255 applications include the program feed to telephone hybrids
and IFB processing.

Give talent and other house feeds a sound that’s closer to
your air sound. See your preferred equipment supplier
for a demo of the 255 in your monitor channel.
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Inovonics Model 255 -$2100
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HD Radio Ready™
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m Stainfess steel brackets
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m Welded internally pressurized feed connection
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"HD Radi>”" is a trademark of iBiquity Digital‘Corporation

r'—"" ELECTRONICS RESEARCH, INC.
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Finally... a remote monitoring and control system that

makes it simple to keep track of all your critical
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monitoring, signal switching and more... and it’s all in
one box. Now THAT’s casi!

m Eight inputs, 0 to 160 V AC or DC,
configurable as metering or status

m 12 bits resolution at 50 mV, providing full
scale metering at very low voltages

m Full monitoring and control via any Web
browser; flexible reporting via e-mail

m Unlimited scalability with no single point
of failure

® Only $1,295!

Visit www.easi-8.com for more information and a
demo of the easi-8’s capabilities.
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Celebrating 70 Years of FM Transmission
— Continued From Page 4 -

Also sharing their memorics were Henry Dictz,
former manager of Radio Enginecring Laboratorics,
an carly manufacturer of FM equipment; Robert Brecht,
nephew of Edwin Armstrong’s wife Marion; Jerry
Minter, noted engineer and awards chair of the Radio
Club of America; and Gil Houck, nephew of Harry W,
Houck, whoassisted Armstrong indevelopmentofthe
superheterodyne receiver.

The esteemed panel including some
who met Armstrong in person.

Mike Katzdorn, who maintains a superb online
collection of historic Armstrong documents (http:
users.crols.com/oldradio/) also answered questions
about the Major’s life, along with Steve Hemphill and
Chuck Sackermann.

LISTENING IN

The commemorative program (available for down-
load at www.cscmgt.com) continued with rare audio
clips of carly FM broadcasts, an interview with Tom
Lewis, author of Empire Of The Air, and a radio drama-
tizationof Lewis’ book, originally produced by Firesign

And 1 enjoyed the mellow “tube™ sound of the
Phasitron exciter, as well as the tastetul processing
a welcome change from the typical New York or
Philadelphia FM experience.

The positive feedback indicated the event was so
successful that Steve and Chuck are looking forward to
additional broadcasts later this summer and in coming
years to commemorate the pioneers of broadcasting.
One possibility: a re-enactment of a Yankee Network
simulcast into New England.

Additional pictures courtesy of Mike Erickson.

Mark Humphrey has been engineering in the Phila-
delphia market for more than 20 vears. Ovner of XY-
MARK Technical Services, he can be reached at
mark@xy-mark.com

Theatre's David Ossman for American Public Radio.

A most fitting way to closc out the broadcast was a
recording of the February 25, 1954 final broadcast from
Armstrong’s experimental station at Alpine, which by
that time was operating on 93.1 MHz as KE2XCC.

Those in attendance also had an opportunity to tour
Armstrong’s 1937 laboratory building, which has becen
converted to a musceum filled with equipment that relies
on the technologics he invented.

Radio Guide on CD

Version 2.7 of the Broadcaster’s
Desktop Reference Now Includes
PDF Archives of Radio Guide

Get every issue of Radio Guide since January
2003. The BDR CD also includes several sets of
Radio software utilities, as well as EAS printer paper
sources, project schematics, historical data and
pictures. A table of contents can be found at:
www.radio-guide.com

We'll send you a copy of the CD, and notify
you by email when upgrades are made available.
(Upgrades will be free downloads for registered
users — alternatively, an updated CD will be
available for just shipping and handling costs.)

RECEPTION REPORT

How did the transmissions from WA2XMN cover?
I listened in wide FM mode on an Icom 706 ham rig
while driving from Alpine back to Pennsylvaniaand was
surprised to follow the signal over40 milesto Bedminster,
NJ. ncar the intersection of I-78 and 1-287.

Multipath characteristics of low band seemed a bit
different than what we are accustomed to — [ noticed
some slow “picket fencing™ but nothing serious. Steve
resumed broadeasting for a few howrs the following
afternoon and I had no problem receiving a clean signal
on a Watkins-Johnson/CEl 975 receiver in my shop.,
over 100 miles from Alpine, with nothing more than a
vertical dipole at 15 feet above the ground.

Credit Card Payments
Accepted On-Line at:

www.radio-guide.com/products.html
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Sometime the match-
ing network between the
transmitter and tower is
not quite a work of art.

Joc DiPictro relates:
“Back when I was incol-
lege 1 worked for a local
Broadcast Engineer. He
called me one day and
said we had a job fixing
upan AM transmitter site
in preparation for the sale
of the station.

“When we got to the
site we found this amaz-
ing interface connecting
the transmitter to the
shunt-fed tower.

“Note the wire exit-
ing viathe window. There
used to be a sheet of
corrugated cardboard
covering the open win-
dow. [tapparently caught
firc and all that was left
of it can be scen nailed
to the scorched window
frame.”

The Worst I've Ever Seen

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

| — The Rather Curious Output Network —
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Transmission

Guide

by Barry McLarnon, P.E.

Part 3: IBOC and the AM Receiver

This month Barry McLarnon's discussion of cover-
age issues in the age of digital transmission moves over
10 the AM band.

[OTTAWA, Onmtario, Canadaj Interference is, of
course, in the eye of the beholder, and different
people will have differing levels of tolerance for
interference.

In the last two installments of Transmission Guide,
we looked at how FM coverage is impacted by inter-
ference, and how the introduction of the hybrid IBOC
system will change the FM broadcasting landscape.
We now turn to the AM side of radio broadcasting, and
here we will find many similarities with the FM situa-
tion — and a few huge differences.

Onc thing AM clearly has in common with FM: there
is no such thing as “standard™ receiver. In both cases,
there is a vast range in performance from the receivers
that arc in use. and it is impossible to discuss coverage
and interference in practical terms without considering
receiver characteristics.

As with FM, interference in AM is dealt with by
means of protected coverage contours, and protection
ratios that, in theory at least, limit the strength of
interfering signals on those contours to prescribed
values.

ADDITIONAL FACTORS

There are. however, several complications that do
not arise in FM, the most obvious being the dramatic
differences between daytime and nighttime propagation
on the AM band due to the appearance of skywave at
night. The majority of AM stations are required to use
different operational paramecters during the day and
night hours. We therefore have two quite different
interference regimes to consider.

More so than in FM, the class of an AM station is an
important factor in determining its protection from
interference, so it is worthwhile to take a moment to
review the various classes that exist.

Class A stations arc the elite of the AM world,
operating on the “clear™ channels and providing cover-
age over a wide area. The number of Class A stations in
the contiguous 48 states is fixed at 58.

Another class whose numbers are capped is Class D,
the daytime-only stations that operate on the “clear™ and
“regional™ channels. The FCC stopped issuing new
Class D licenses in 1987,

Class C stations opcrate only on the six “local”
channels, better known as the “graveyard” channels
(1230, 1240, 1340, 1400, 1450 and 1490 kHz). There
arc roughly 1000 such stations in the US.

Finally, we have the Class B stations, representing
the majority of AM stations. Most of them operate on
“regional™ channels, but a number of them have also
been dropped into the “clear™ channels.

AMDURING DAYTIME

Since daytime protection from interference deals
only with groundwave propagation, the Rules are rcla-
tively simple, and similar to those for FM. With the
exception of Class A, the daytime protected contour for
all stations is 0.5 mV/m. Class A stations get better
protection from co-channel interference, with a pro-
tected contour of 0.1 mV/m.

In all cases, the minimum D/U (Desired/Undes-
ired) power ratio permitted at the protected contour
from a co-channel station is 26 dB. Except for the
Class Cs, all stations also get protection from signals
on first adjacent channcls. In this case, the protected
contour is 0.5 mV/m (including Class A stations), and
the minimum D/U ratio is 6 dB.
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It is worth noting that Class A stations also get
special consideration with regard to protection from
stations on second adjacent channcls. No other classes
get protection from second-adjacents (except in cross-
border situations - sce below), which leads to some
problematic situations that we shall examine in more
detail when we consider the effects of IBOC operation.

Another aspect in which the Class As are afforded
improved protection is in the recognition of the fact that
skywave propagation does not abruptly turn on at local
sunsct and turn off at local sunrise.

Skywave interference can be appreciable during the
“critical hours” (the two hours following sunrise, and
the two hours preceding sunset), and many stations are
required to adjust their powers and/or antenna patterns
during these periods in order to provide increased pro-
tection to the daytime operations of Class A stations.

EVOLVING PROTECTION LEVELS

There is one more complication that must be men-
tioned. The contour protection system outlined above
was adopted by the FCC in 1964 prior to that, the
allocation methods were more complex and ad hoc.

In 1964, the D/U ratio for protection from first
adjacent interference was cstablished at 0 dB, which is
presumably a typical value that existed at the time. The
requirement for first adjacent protection was not im-
proved to 6 dB D/U until 1991.

Stations that existed before 1991 do not have to
provide this improved level of protection to other sta-
tions until such time as they make changes to their
facility requiringa CP (the so-called “ratcheting” clausc).

There arc many cases today, therefore, where tirst
adjacent signals can recach 0 dB D/U on protected
contours, and likely some dating from carly alloca-
tions where the D/U ratio is significantly less than this.
The 0 dB figure also still applies to cross-border
coordination with Canada and Mexico.

To complicate things just a wee bit more, it should
be mentioned that there is cross-border protection for
sccond-adjacents, and it applies to all classes of stations,
not just Class A. The protection ratio in this case is set
at -29.5 dB. In all cases, however, it should be remem-
bered that the mandated protection for a given station
does not extend beyond the borders of the country in
which it is situated.

THE NIGHTTIME SCENE

Atnight, itis a whole new ballgame on the AM band.
We will deal with the simplest cases first.

Class D stations obviously reccive no protection
(although some do have authorization for low power
night operation, it is strictly on the basis of protecting
other stations, and receiving no protection themselves).
Class C stations reccive no additional protection beyond
that which they reccive from groundwave signals during
the daytime hours.

As in daytime. the Class As have the best protec-
tion at night. The protected contour for co-channel
interference moves out to 0.5 mV/m, the same as for
adjacent channel protection. but the D/U ratios remain
at 26 dB for co-channel and 6 dB for first adjacent
channels. Morcover, this protected contour now ap-
plies to skywave coverage (based on 50% availabil-
ity). Only the Class A stations have protection for their
secondary (skywave) scrvice.

For Class B stations, the situation gets more compli-
cated. In principle. the protected contour is 2 mV/m
(groundwave); in almost all cascs, however, interfer-
ence on that contour is already well beyond that which
would be allowed by the standard protection ratios.
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THE NIF CONTOUR

Therefore a more pragmatic approach is taken: an
appropriate contour is calculated on the basis of existing
interference, called the Nighttime Interference Free
(NIF) contour (also called the usable field strength, or
Eu, in Canada and other countries).

The NIF is an estimate of the field strength of the
desired station that will provide a minimum reception
quality that is commensurate with the established pro-
tection ratios. It is calculated by means of the roor sum
square (RSS) method, which, in essence, estimates the
total interfercnce power, with appropriate weighting
factors depending on whether the sources are co-chan-
nel or adjacent channel stations.

Most Class B stations have a NIF contour in the 2-10
mV/m range, though some are higher.

CAN YOU HEAR ME NOW?

The question then, is: Does the protected contour,
whether itbe the daytime 0.5 mV/m (or 0.1 mV/m. inthe
casc of Class As) or the NIF (or nighttime 0.5 mV/m for
Class As), represent the actual limits for good AM
reception?

The answer, in general, is “no,” particularly for
daytime groundwave coverage. The protected contour
is not a locus of constant interference level. The level of
groundwave interference from a co-channel station, for
example, may reach the 26 dB D/U protection level at
some point on the protected contour, but it obviously
cannot be that high on all parts of the contour.

Nighttime isadifferent matter, assuming that skywave
interference is dominant. The level of interference may
well be roughly the same around a NIF contour, since
skywave field strengths are less dependent on distance.
Even in this casc, however, we cannot say that this
contour represents the true coverage arca without speci-
fying the recciver characteristics, especially if major
contributions to the NIF calculation come from adjacent
channel stations.

RECEIVER CHARACTERISTICS ANISSUE

When we looked at FM coverage, we were aided by
the availability of a good deal of test data on FM
receivers, thanks to the LPFM controversy.

Unfortunately, no such repository of information
scems to exist for AM receivers. Perhaps this will
change soon, as the NRSC AM Study Working Group is
preparing to do tests on a range of AM receivers:
however, their focus is on assessing the cffects of
reducing the audio bandwidth of AM signals.

In the meantime, we will focus on the iBiquity test
results that compare the effects of interference with and
without hybrid AM IBOC. As was the case with their
FM tests, they tested only four different receivers, which
is a woefully inadequate sampling of the AM receivers
that are actually in use: but it is better than nothing.

For the record, the four receivers were a Delphi car
radio (9394139), a Pioneer car radio (KEI-1900), a
Technics component receiver (SA-EX110), and a Sony
boombox portable (CFD-S22). These are the same
receivers that were used for the FM IBOC tests.

IBOC ENTERS THE PICTURE

In many respects, the hybrid AM IBOC system
resembles a scaled-down version of the FM system. A
detailed comparison of the two systems can be found in
my article from last summer [Radio Guide July 2004,
page 8.

Therc it was shown that the addition of the digital
sidebands causes a drastic increasc in -the occupied
bandwidth of the signal in both cases, making it a much
more formidable source of interference. Unlike the FM
case, the AM system does put some digital subcarriers
dircctly under the analog signal; however, the vast
majority of the digital power is still deposited into the
first adjacent channels.

Moreover, the relative power of the digital signal is
considerably higher in the AM case. A single FM IBOC
digital sideband has a total power of -23 dBc, while a
primary AM IBOC digital sideband (at 10-15 kHz from

(Continued on Page 10)
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Transmission

by Barry MclLarnon, P.E.

Continued from Page 8

the carrier frequency) has a total power of -16 dBe. The
total digital power dropped into a first adjacent channel
is actually even higher, duc to the presence of the
scecondary digital sideband at 5-10 kHz from the carrier,
but we shall ignore its relatively small contribution.

It should be obvious by now, but it bears repeating:
this system that is being adopted under the guise of
“IBOC is really IBAC™ (on channel™ is rcally “adja-
cent channel™). It therefore leads to new interference
problems because of what might be termed the “1BOC
sidestep.™

An analog source of interference has a certain
relationship with a desired analog signal to which
certain protection Rules apply. If that interfering sta-
tion goes IBOC, it is putting new signals on channels
for which different protection Rules should be ap-
plied, but they arc not.

This point is reinforced in ITU-R Recommendation
BS.560-4 (“Radio-frequency protection ratios in LF,
MF and HF broadcasting™). which states that a co-
channel protection ratio of 40 dB is desirable for high
quality AM reception, though it notes this value may be
impractical for planning purposcs. This document also
states the co-channel RF protection ratio can be equated
directly to the audio output SNR (assuming that the
signals are strong cnough that the interference power
dominates the noise power).

ANALOG D/URECEPTION

Some subjective listening tests with co-channel ana-
log interference at 17 dB D/U were included in the
iBiquity test suite.

Depending on the audio material used, the listeners
rated the quality as “poor™ or “fair.” A 9 dB boost to 26
dB D/U would likely have been enough to get all scores
into the “good™ range. This tends to validate the notion

that this D/U ratio roughly demarcates the limits of

coverage in cases where the coverage is limited by co-
channel interference.

As cexplained above, in daytime, this D/U ratio
cannot prevail over more than a small portion of the
protected contour: therefore, there can be coverage well
outside the protected contour in arcas that are not
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Or, perhaps the station is spaced far enough that no
protection Rules apply, but itis allowed to drop a digital
signal onto a channel where Rules do apply - but again,
they are not applied in this case. This is the result of the
“emission mask loophole™ that is the basis for justifying
usc of a hybrid analog/digital transmission system on the
AM and FM bands.

As we did for FM, we shall examine the different
interference scenarios separately, try to assess the im-
pact on coverage, and then look at what may happen
when IBOC is thrown into the pot.

CO-CHANNEL INTERFERENCE

When we examined FM, we found a surprisingly
large range of receiver performance in terms of toler-
ance for co-channel interference. Since AM is a linear
system, it scems likely that there would be less variation
in performance from one receiver to the next.

If co-channel interference is at the protection level
of 26 dB D/U, then it is reasonable to expect that, in
relatively noise-free conditions, an AM recciver will
deliver an audio output SNR that most listeners would
consider acceptable. This assumes that both desired and
undesired stations are using similar audio processing
and pre-cmphasis.

Subjectively. of course, a listener’s response to the
interference would be highly dependent on the program
content of both the desired and undesired stations. It is
worth noting that, outside of ITU Region 2 (the Ameri-
cas). a higher protection ratio of 30 dB is the norm,
indicating that 26 dB may be somewhat marginal.
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adjacent to the interfering station (assuming, of course,
that reccivers have adequate sensitivity and no other
sources of significant interference are present).

At night, a NIF contour would be more representa-
tive of the actual coverage limits, assuming that co-
channel interference sources dominate. In the case of
Class A stations at night, one would expect greater
deviations between the actual coverage and the pro-
tected contour, since the latter covers such a large
geographic arca, especially for secondary service.

SELF-INTERFERENCE REARS ITS HEAD

If we add IBOC to the co-channel interference, we
have a close parallel with the FM case. With a co-
channel hybrid IBOC signal at 26 dB D/U, the digital
sidebands are too far down to cause any audible interfer-
ence. The only exception is when these sidebands are on
the desired station itself. With a moderate input signal
level, the audio SNR (WQP) was measured by iBiquity
with and without the digital sidebands present. The
results are shown in Table 1.

In three out of the four receivers, the presence of the
IBOC sidebands caused a significant drop in SNR. The
most likely explanation is poor first adjacent channel
sclectivity, allowing the primary digital sidebands on
the desired station (with a total power of -13 dBc) to
become a significant source of interference power.

Unlike the secondary and tertiary digital sidebands,
the primary sidebands are not mirror images of cach
other, modulated in phase quadrature so that they will
produce little output from an AM detector. [t is hard to
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say how noticeable this SNR degradation would be in
practice, but certainly if the reception were marginal to
begin with, it could be enough to push it over the edge
into un-listenable territory.

It is worth noting that these results were obtained
under pristine laboratory conditions, and results in the
real world may differ, probably not for the better!

Manufacturer Type SNR SNR Difference
IBOC Off  IBOC On
Delphi Car 451 443 0.8
Pioneer Car 455 398 57
Technics Component 47.5 385 9.0
Sony Portable 40.8 337 -7.1
Table 1: Effect of Host IBOC on Analog Audio SNR
(all readings in dB)

POTENTIAL COMPLICATIONS
WITH DIRECTIONAL ARRAYS

Dircectional arrays arc likely to be a particular trouble
spot. Unless they are well behaved over the full 30 kHz
bandwidth of the IBOC signal, there will likely be
problem reception arcas where the delicate balance of
the hybrid IBOC signal is disturbed in some way. There
are already anccdotal reports of such problems being
obscrved, especially near pattern nulls.

Picture what will happen, for example, if the analog
signal is nulled much more than one or both primary
digital sidebands. Imperfections in the DA may also
disturb the quadrature relationship of the secondary and
tertiary digital sidebands, allowing more digital noise to
bleed through into the analog audio.

Another point to consider: the power levels of the
sccondary and tertiary sidebands may increase signifi-
cantly, creating cven more potential for bleeding noise
into analog receivers.

[t is a little-known fact that the IBOC specification
(now known as NRSC-5) includes a low/high power
control in the AM system, which changes the power
level of the secondary and tertiary digital sidebands (the
ones at 5-10 klfz and 0-5 kllz from the carrier fre-
quency, respectively).

ADDITIONAL EFFECTS FROMIBOC

In the high power setting, the power of the secondary
sidebands is boosted by 6 dB. and the power of the
tertiary sidebands is boosted by slightly less than 6 dB.

All of the test results submitted by iBiquity to the
FCC to date were apparently generated using the low
power sctting, so this presumably would be the only
mode currently permitted for interim AM 1BOC
operations.

Once the Commission gives its blessing to NRSC-
5, however, stations may be free to select the high
power setting unless there are restrictions placed upon
it in the associated Rulemaking. The reason that the
higher power setting is attractive is that it will help
close the coverage gap that currently exists between
the “core™ (mono audio) digital service and the “en-
hanced™ (sterco) digital service.

This low’high power option should not be confused
with the 6 dB power reduction mentioned in the FCC’s
Rules for interim IBOC operation as a means of mitigat-
ing interference to other stations. This latter power
reduction affects only the primary sidebands, and there-
fore is completely distinct from the low/high power
control described above.

Itis also interesting to note that there is no mention
of any power level adjustments for the primary side-
bands in the NRSC-5 specifications.

All of this thus far relates to on-channel interference.
What about potential interference from adjacent chan-
nels? We will discuss the details next month, but here is
a little hint of what is to come: Daytime Problems - and
Disaster at Night.

A consulting engineer and author specializing in
conmnunications svstems engineering, Barrv McLarnon
(VE3JEF) holds a BS in Physics and MS in Electrical
Engineering. His email is bdm@bdmecomm.ca



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.
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Scalable, flexible, reliable... pick any three. Are you still using PC sound cards?

An expensive proprietary router isn’t practical for Even the best sound cards are compromised
smaller facilities. In fact, it doesn’t scale all that by PC noise, inconvenient output connectors,

well for larger ones. Here's poor headroom, and other

e ————— -\ :
where an expandable : - — . ._“: 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
cash you'll save.

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.

Put your preamps Put your snake on a diet.
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_,%0000000e .. i ‘.‘“.

where your mics are. Nobody loves cable snakes.

Most mainframe routers have no mic inputs,
50 you need to buy preamps. With Axia you get
ultra-low-noise preamps with Phantom power.

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

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?

and a fiber link for extra-long
runs between studios —

Nice bonus. or between buildings.

With a little help from our friends.

A networked audio system doesn't just

Would you like some control with that?
There are plenty of ways to control your Axia
replace a traditional router — it improves upon network. For instance, you'll find built-in
it. Already, companies in our industry are realiz- webservers on all Axia equipment for easy
ing the advantages of tightly integrated systems, configuration via browser, PathfinderPC®
and are making new products that reap those
benefits. Working with our P r—— control of every audio path in

o g . our plant. Router Selector
. ._V_k_': o, y p -
nodes allow quick local

software for Windows gives you central

partners, Axia Audio is

bringing new thinking and
ideas to audio distribution, machine control, source selection, and intelligent studio control
Program Associated Data (PAD), and even surfaces let talent easily access and mix any

wiring convenience. source in your networked facility.

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

by John Devecka

Summer Chores

[BALTIMORE, Mwiviond]  School’s Out for Sum-
mer!

Atany rate, it is for most of our students, Many of us
are on 24/7/365 and do not get a break, even if most of our
student staffers do go home for the summer. Of course,
while they are home, they get to start mowing the lawn and
taking out the trash.

Meanwhile, you also have summer chores to deal with
for your station. Some of these vary, depending on the
station’s size, but all of them are important “little™ things
that will save you from dealing with “'big™ things when you
would rather be barbecuing.

Inside the station there are many little things we avoid
doing during the semester and need to address when things
slow down a bit. Routine maintenance is one thing, but
many issues are simply too time consuming to be dealt with
while you are managing the full staff,

We start with one of the most basic tasks: ¢leaning up.

THE MAID IS “IN”

Do you have trackballs and mice on your computers?
I would bet they could use a real “dismantle and cleanup™
by the time sum- =
mer rolls around.
Careful cleaning
will not only ex-
tend theirlife.but
reduce the num-
ber of mistakes
and grumbles
from operators,

I also pull all
of the computers
outofservice and
vacuum their in-
sides as well as
their power sup-
ply fans. Dust
buildup in your
computers willdo
significant dam-
age, from clog-
ging fans to overheating boards and more. A few minutes
effort makes all the difference.

Forsome great tips on how to clean and maintain comput-
ers, check out www.computerhope.com/cleaning.htm. This
website is a wonderful collection of help topics for computer
users and managers - and they are all frec.

Don’t forget the insides
of the computers!

SOFTWARE CLEANUP

While we are working with the computers, now is also
the time to make certain that every piece of software on
your systems is:

1. Supposed to be there and not a “gift” from one of

your students.

2. Up to date with the most recent versions/patches.

3. Necessary to be on that machine.

Once you are done with that (and this includes
operating system patches and upgrades) I highly rec-
ommend you make a backup of each machine to CDs
using Norton Ghost or your favorite backup software.
Make sure you have installed the necessary security
measures for the fall. (If you missed my columns a few
months back on security, they are available on-line at
www.radio-guide.com.)

Now that everything is up to date, purge all of the old
working files - old interviews, jingles, class projects, etc,
and defragment the drives. All of them.

This will take some serious time if you have large
drives and audio servers. You may wish to consider build-
ing a small automation backup to run while you take
cverything clse off-line. There are a zillion programs out
there that will allow you to run a brief day of automation
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for little or no money. And, it will not hurt to have an
emergency option hanging around the station if you ever
necd to take a studio off-line.

STUDIO FURNITURE CHECK

Speaking of studios: Now is the time [ craw] behind
and under and inside all of the studio furniture with a long
vacuum extension — and clean out the backs of fans, wiring
harnesses, hidden shelves, ete. | try to do this at least four
times a ycar, but

well OK - do as [ say, not as | do!

Quick, those dust bunnies are getting away!

While cleaning up. get a bucket and wash your foam
microphone covers in a nice strong cleaner, rinse well, let
them air dry and you will avoid growing new strains of TB
in your studios. Or, if you are lazy and rich, buy a bag full
of new windscreens.

I know these seem really obvious chores, but often
those are the first things we all skip. figuring they are also
the casiest to get back to: Change all of the light bulbs that
look weak, remove and clean (or replace if not cleanable)
all of the filters on your air handling equipment, clear out
all the mail bins as well as all those other simple tasks that
get everything ready for the next wave of staffers.

hormna v M SUM

AC units run much better with clean filters.

Summeris also a great time to clean and reorganize the
storage and shelving arcas. Go to your local home store and
getavariety of bins and clear drawer systems — then sortout
all those loose cables. adaptors and connectors that you
threw onthe shelfall year long. Be sureto label the binsand
the cables so anyone can find those contents, and also put
them back correctly.

Other things to sort out include your field kits, to make
sure everything is ready to go for events and interviews,
Change the batteries in everything portable — it is the best
cheap insurance you can get for field work. [ try to write the
date on the batteries with a sharpic so | know when [ last
changed them, just in casc.

ENJOY THE SUN
Outside maintenance is just as important as indoors,
especially for stations with limited engincering support.
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Take a trip to your rooftop systems, or look at your
antennas and masts/towers with some powerful binoculars
to make sure they survived winter ice and wind without
new kinks, frays or other obvious wear.

Ideally, getaclhimberup to inspecteverything for wear.
It was not until we had the tower at my old college station
climbed that we found a splice full of water — a splice you
could not sce from the ground. Without physically inspect-
ing things, you might not find out about a potential
problem until it is fully realizing its potential(!) — which
usually happens at 4:59 PM on a Friday. in the rain.

Summer means the grass is growing, the paint is
pecling and your signage is fading. Get to your transmitter
site and check out :
all any/all issues
you have to deal
with there,

Make sure
your have the
grass at your site
mowed regularly,

. . T W,
repaint anything e o

s -

that needs it and
make sure youre-
place worn out
signs (RF, No Trespassing, ctc.). This is both a legal and a
sensible move, so other people besides me will approve.

This is not how you want to have
your signs to look to the public.

FIXING PROBLEMS, EVICTING SQUATTERS

Site maintenance is critical for your operations and you
can rest assured that winter months brought changes to
your site. Whether that nice warm transmitter building
housed a family of possum, or your fence now leans ata 45
degree angle from ice, you need to get up there and check
things out.

Look for lines that may have been frayed (or chewed)
and corrosion issucs from water/ice penctration. This
includes both your outdoor transmission and audio lincs
and those connected inside the buildings. For some reason,
many rodents like the taste of wire insulation.

Ifyouuse FCC Part 15 unlicensed systems, it is time to
check the tuning units, or the tuning circuits on cach site
and make sure that they are set properly. Most tuning
systems for Part 15 units will drift a bit based on changes
in your ground, electrical or other connections.

Take the time to inspect all of your physical connec-
tions for corrosion, wear and damage. Once you are sure
everything is tight, recheck the tuning on your antenna (or
carrier current) and make surc you have the best match
possible.

DOCUMENT IT

Itis also a good time to take fresh field measurements,
outside and inside. Get a nice campus map. to scale, and
choose consistent measurement locations. Mark the loca-
tions and define them carefully. recording your ficld strength
readings. the equipment used and its last calibration date.
Save the map in a safe place.

The FCC has very few restrictions on Part 15 sys-
tems, so they will hold you to them when they inspect.
Make sure you can show them when-where-how you
took your measurements. If you have students who help
out with the tech side of things, make sure they know
how to do this too. You will most likely be out of town
when the FCC shows up and it is good to make sure you
are covered!

[f you run a vehicle for the station, this is also the time
to look it over and give it the hard-core cleaning it needs:
interior, exterior, underneath, inside the engine bay, etc.
Then consider a tune up and oil change. If your station
vehicle sees the abuse ours does, you want to make sure
you do all of this at lcast once a year, even if the actual
driven mileage is low. After all, you do not want to burn up
the motor halfway to a big event, do you?

There is much more to do. of course, but for the
moment, take a break and enjoy a cool beverage by a warm
briquette fire - although that was probably started by the
seniors as they left campus!

Johin Devecka is the Operations Manager of WLOY at
Lovola College in Maryland. He loves working with stu-
dents. But he treasures the quict sunumer months, when he
canget all those projects handled - at least that is his story.
Got some additional suggestions? Let John know at
wlovlovola.edu
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SRC-32

The SRC-32 is a computer interface to the real world. Connection through an RS-232 or RS-422
serial port the SRC-32 can notify your PC software program that any of 32 -optically isolated inputs
has been opened or closed and allow your software to control eight SPDT, 1-amp relays and an
additional 24 open collector outputs. Communication with the SRC-32 can be accomplished via short
burst type ASCHI or binary commands from your PC (computer mode). Also, two units can be operated
in a standalone mode (master/slave mode) to form a "Relay extension cord," with 32-channels of
cortrol in each direction. The unit can communicate using RS422 or RS232, at data rates up to 38400.
The SRC-32 may be expanded to 128 inputs x 128 outputs. Optional external Ethernet capabilities
may be added with- the SP-1. The optional USB-RS-232 adapter may be added for USB operation.

GPI1-32

The GPI-32 interfaces 32 optically isolated inputs to a RS-232 or USB port. The GPI-32 is equipped
with both dual plug-in Euroblock connectors and two independent DB-37 connectors that may be
interfaced directly to the DB-37 connectors located on the StarGuide WIII relay cards. Additional
features; dual RS-232 connectors, one for daisy-chaining multiple units on the same legacy serial
port anc a DB-9 to interface to our USB adapter; LED indicators for power and input activity; twin
power connectors allowing up to four units to be driven off of one power transformer. The GPI-32 is
powered by a surge protected internal power supply. The optional RM-3 may be added for rack mount
applications.

BROADCAST
SRC-8 11l SERIAL REMOTE CONTROL

DATA 3
PWR TX RX 1t 2 345678
o P .
RELAXS

SRC-8 Il

The SRC-8 Iil is a computer interface to the real world. Connection through an
RS-232 or RS-422 serial port the SRC-8 Ill can notify your PC software program that
any of 8 opio-isolated inputs have been opened or closed and allows your software
to control eight SPDT, 1-amp relays. Communication with the SRC-8 HI can
be accomplished via short "burst" type ASCII or binary commands from
your PC (computer mode). Also, two units can be operated in a
standalone mode (master/slave mode} to form a "Relay extension
cord," with 8-channels of control in each direction. The unit
can communicate using RS-232 or RS-422, at data rates
up to 38400. The SRC-8 Il may be expanded to 32

inputs x 32 outputs. Optional external Ethernet
capabilities may be added with the SP-1.
The SRC-8 Ill may be set on a desktop, |
mounted on a wall or up to three units &
mounted on the RA-1, Rack-Able
mounting shelf.

Maaufactured with
Pride in the USA

tiny ey

®
POWERED BY BROADCASTIOOI/S

SRC-2/SRC-2x

The tiny TOOLS SRC-2 interfaces two optically
isolated inputs and two SFST relays to a RS-232
or USB port, while the SRC-2x does this via a
10/100baseT Ethernet port. 3oth the SRC-2 and
SRC-2x can notify a users PC software program
that any of two optically isclated inputs have been
opened or closed and aliows your software to
control two SPST, 1-amp relays. The SRC-2x is
also able to send an email when either of the
two inputs charge state. The user may also
add up to 48 ASCII strings per input and 16
user defined string per relay. Communication
with the SRC-2(x; is accomplished via short "burst”
type ASCII commands from the users PC. Also,
two units may be operated in a standalone mode
(master/slave mode) to form a "Relay extension
cord,” with two channels of control in each direction.
The SRC-2 communicates using RS-232 at
baud rates up to 9600 and the SRC-2x via
10/100baseT Ethernet. The SRC-2(x) is
powered by a surge protected internal power
supply. Either unit may be rack mounted on the
optional RA-1 mounting shelf.

BROADCAST

Ph: 360.854.9559 - Fax: 360.854.9479

support@broadcasttools.com
www.broadcasttools.com



Field

by Chris Ferris

ISP Sports Scores with
the AudioVAULT™

[WINSTON-SALEM, North Carolinal
the past football scason with a new Broadcast Electronics’
AudioVAULT™ digital audio system. and our sports net-
work has not been the same since.

A FULL SCHEDULE

Saturday night football was always a daunting experience
at our radio studios in Winston-Salem, North Carolina. A
typical Saturday during football and basketball scason can
mean seven or eight of the colleges we represent have games
going on at the same time.

That is cight play-by-plays. Eight broad-
cast feeds. Eight uplinks to over 300 broadcast
stations all over the United States. While we
arc covering the Virginia Tech Hokies for an
audience tuned into over 30 stations in Vir-
ginia, we arc also covering the Georgia Tech
Yellow Jackets foranother 33 stations in Geor-
gia. Multiply this complexity by a factor of
eight. and you pretty much have an idea of the
challenges before us on a typical Saturday.

Did I mention we also supply sports cov-
crageto Yahooand RealNetworks for Internet
streaming as well as XM and Sirius for satel-
lite radio? It is like having eight different
radio stations in the same building for seven
to twelve action-packed hours, one or two
nights a week.

HANDLING SPECIAL NEEDS

Our previous system worked, but would
require an extensive sct-up cach wecek before
we would run the Game Day broadeasts - not
just forone game, but for cachand every game.
With this many balls in the air, we do a great
deal of on-the-tly production — not the sort of’

operation typically supported by most digital
audio systems designed for radio stations.

That level of operational complexity is
why we stayed with a “sneaker™ network forso
long. until we got the Broadcast Electronics’
AudioVAULT.

I discovered the AudioVAULT and
Broadcast Electronics at the NAB convention.
The folks at BE seemed to understand what we
were trying to accomplish. Not only did they
take the time to understand our operation, they
seemed  knowledgeable about the solution.
Criss Onan, BE's representative, always came

back with, “We can do that.” .
But what really locked it down for me was
a visit to Auburn University. We had just .

acquired their athletic department’s multime-
dia rights and T noticed that their network
operation was completely integrated witha BE
AudioVAULT. | had the opportunity to go
there and see the AudioVAULT functioning: |
was impressed, and decided to geta system for
our studios.

SMOOTH OPERATIONS

This past scason was the first when we
could record a commercial, drop it into
AudioVAULT storage, schedule it for cach
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ISP kicked off

Quick Specs

* Extra headroom for hybrid HD Radio
and full power AM

® Plug-and-play integration with Nautel's
NE IBOC HD Radio signal generator

* 140% positive peak modulation

e 8,000 peak reflected watts, 1.5:1 VSWR
at 50 kW, 100% modulation

* Eight load sharing, hot-pluggable power
modules combine to deliver up to 60 kW

e Dual DDS exciters with automatic
changeover

Compact design (53" W x 72.5" Hx 41" D)
1s ideal for tight spaces

°®
Radio ¢Drm

sports cvent, and forget about it. We need not spend hours
entering in spots for billing purposes, onc of many manual
operations we have eliminated, thanks to the AudioVAULT.
During game time, the on-site engincer sends event
coverageover ISDN from the stadiums into one of eight mini-
studios — or boards with AudioVAULT workstations. Our
main AudioVAULT server is set up to receive nine inputs,
one for cach college plus a spare, as live programming.
Prerecorded interviews, liners, and commercials are stored by
the AudioVAULT server and can be mixed in at any time.
Before cach of the cight board operators is a dual screen
one a preview/record screen, the other the AVAir screen of
program that is currently airing live.

AUDIO CAPTURING

On one side. BE set up two separate record events, one to
roll through the game for archiving and another to capture
actualitics from the game, so our guys can edit themon the fly
and make them available to other operators in the building for
scoreboard updates throughout the game broadcasts.

We sct up unique tabs for each of the eight sports teams,
so any operator can click on a tab and download a highlight
whenever they need it. Archiving the comlete games gives us
the ability to chop up the audio into smaller segments or create
a CD of the entire game at a later time.

Duringthe weck. ISP isusing the AudioVAULT's AVProd
module tor commercial production: on weekends, announcers
and board operators usc it to edit out snippets of the game for
usc by others in the network as actualities by adding voice-
overs to the picce, or run as-is. As for the Web access, all files
arc already saved as .wav files and are good to go.

This setup is probably something you might never see in
a radio station, but it surc works for us. We have noticed a lot
more interplay between the games, such as cross-promoting
games and being able to ad-lib liners, or pull up “takcouts.”
This system’s archiving feature alone is worth its weight in
gold: no longer do we have to buy cassettes in bulk!

Chris Ferris is the Chicf Engineer for ISP Sports in Winston-
Salem. NC.a mudtimedia marketing company serving many major
Southeast intercollegiate athletic programs. He can be reached ai:
cferris@ispsports.com

New Nautel 50 kW
AM Transmitter

"

[T R

1.3

operating conditions

a problem

Internal transformer (mounted horizontally)

e New 12 kW and 25 kW XR transmitters
also available

Contact Nautel for details.

7Y

Phone: ( Fax: (20
info@nautel.com www.nautel.com
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Small, simple,
field proven.

The fourth generation of Nautel's 50 kW
AM transmitter provides proven reliability
at an affordable price, and supports both
HD Radio™ and DRM. The XR50 is over
engineered to provide many years of
trouble-free service, even under harsh

Power modules are hot-pluggable and

can be removed and replaced without any
interruption in service. For even greater
redundancy, the XR50 includes a complete
standby DDS exciter and modulation encoder
that automatically takes over when it detects

The 240 x 60 LCD graphical user interface,
advanced alarm system, 128-event log and
on-board real-time clock make operation,

nautel

troubleshooting and system monitoring easy

The XRS0 is also designed to allow extended

periods of unattended operation, making it a
good choice for remote or unmanned sites.

The XRS0's fault tolerant design even
accommodates problems that occur in the
antenna system. It requires no manual
tuning or adjustment, even with an antenna
mismatch of up to 1.5:1 VSWR at 50 kW with
100% modulation

With over 84% efficiency and low
maintenance costs, the XR50 is extremely
cost effective to own and operate. And its
compact rack (53" W x 72.5" Hx 41" D) is
ideal for sites with limited space

33




TRANSCOM GCORPORATION The Broadcast Industry's F/E5T

6-channel UNcompressed Digital STL

Serving the Broadcast 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 : FORVATD  emm—
1 kW 1983 Harris MW1A Solid State A 2
1kW 1986  Harris SX1A Solid State |
5 kW 1985  Continental 315R1 ocITAL ST mARSMTT=A
AM 5 kW 1996 Harris Gates 5 Solid State ‘ 3 FODEL360 D/GITAL STL TRANSHITTER

5 kW 1984 Harris Gates 5 Solid State
5 kW 1982 Harris MW5A

10 kKW 1988 Harris MW10B

50 kW 1985 Continental 317C2

1.5 kW 1987 BE FM1.5A
2.5 kW 1984 Continental 814R

3.5 kW 1992 Harris HT3.5 .
5 kW 1982 Harris FM 5K MODEL467 DIGITAL STL RECEIVER

6 kW 1995 Henry 6000D

10 kKW 1980 CCA 12,000E Advanced TEChﬂOIOgy, Only From TFY
FM 10 kW 1988  Harris HT-10

10 kW 2001  Henry 10,000D-95 e 6 UNcompressed Program Channels, maximum

38 tw 13% g;rﬁfs'gf 82 e PC Configurable from Front Panel for Frequency, I/0, Alarms, LCD

25 kW 1980 CSI T-25-FA (amplifier only) e Supports 48, 44.1, as well as 32 ks/s Sample Rates

O 1oz hars FaaK | * 256 QAM, 64 QAV, 16 QAM Modulation

50 kW 1982  Harris Combiner * AES/EBU or Analog I/0 - Built-In Sample Rate Converiers

{w/auto exciter-transmitter switcher)

. \ e Major/Minor Alarms on both Transmitter and Receiver
Miscellaneous Equipment

* 3.125 kHz Step Size

EXCITERS: Denon 720R Cassettg Player A -
Used Continentai 802B Potomac Phase Monitor AM19, w/sampler. | (]
*New* Nicom 20 watt Synthesized Potomac Phase Monitor 1901, Digital, 2-tower. INL
. la V 1 KVA s-ph
USED MISC. EQUIPMENT: Sola Voltage Regulator, 60 Hz s-phase Phone: (+1)408-943-9323
Bird Test Load, 25kW Termaline, 50S  Please go to our website for updated listings. FAX: (+1)408-432-9218
Bird RF Thruline Wattmeter, 50S Retuning and testing available - call for quote! wwWW.TFTInc.com e-mail: info@tftinc.com
800-441-8454 215-938-7304 Fax: 215-938-7361 1953IConcourse Drive. San lose, CA 33131

AT Ze P e — —

lﬂ‘ Tieline’s broadcast quality
“&g:g\ G3M codecs now come with up to...
}“g.,;g\, 15,000 FREE* GSM minutes!
H \“t:; "'
l‘iqé\' Choose any GSM mobile plan and we will contribute towards your first
."iig-’ ! bill. This potentially could be worth up to 15,000 FREE GSM minutes.

The Tieline GSM module slots into the Commander G3 or i-Mix G3 codec
and works in all GSM coverage areas throughout the USA and in cver
200 countries around the world. Insert your SIM card and you're ready to
broadcast.

You can even remote control your talent’s audio input level from the
studio during your broadcast.

Contact Tieline Technology to order your free demonstration today.

Tieline ™4 800-780-4750
H O

LOGY www.tieline.com/rg

This special limited offer valid when you purchase any two Tieline Codecs and at least one Tieline GSM module Tieline will include a $58.00 rebate voucher in your codec purchase which is redeemable on
return to Tieline with a valid purchase receipt from your broadcast dealer. The $50.00 voucher holds a pctertial \alue of up to 15,000 FREE GSM minutes. Based on a major national cell phone carsier’s plan
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Digital

by Robert Meuser

Digital Transmission
Part 5: Adaptive Pre-Correction

[NEWYORK CITY, New York] Uptothis point, we
have taken a more or less general look at transmission
but not any specific system.

Digital strcams can be transmitted in narrow band-
widths by having the RF carrier represent various
digital values with specific analog values of both am-
plitude and phase. By further breaking out the bit rate
over interleaved carricrs we can have a more rugged
means of transmitting —
the digital informa-
tion. However in or-
derto work properly,
both QAM and
OFDM require linear
amplification of the
resulting signal.

While linear am-
plification of digital
signals can be
achicved, much like
running a TV trans-
mitter, it can lead to a loss of efficiency and power
output relative to analog transmission. We note with
interest, then, some new information from the papers
delivered atthis year’s NAB Conventiondealing with
lincar amplitication.

I

Ideal Linear Amplifier
Amplitude Response

NON-LINEAR PRODUCTS

A problem with all lincar amplifiers is that they are
never totally lincar. The less lincar the amplifier the
more distortion products are created. Such
intermodulation distortion is a big problem in most
digital systems because it can create interference in
nearby channcls.

As an cxample, the IBOC system proposed for VHF
operation has digital carriers covering the spectrum of
approximately +/- 130 kHz to 200 kHz from the as-
signed channel center. In a system where distortion
exists there will be intermodulation products. The larg-

est of these products will be the sum and difference of
these frequencics.

This means that a station on 100.1 could have
intermodulation products extending from 99.5 to 100.7, or
over six full channels. With a really poor amplifier, cven
more distortion products are possible. In current lingo,
these products are often referred to as “shoulder pads.”

[

Unwanted
Products

[\

Unwanted
Products

/AR |

Generic IBOC signal with
IM distortion (shoulder pads).

Obviously some means must be available to prevent
the out of band emissions.

ADAPTIVE PRE-CORRECTION

Harris first presented a paper at NAB 2004 that dis-
cussed the ability to apply adaptive pre-correction to the
DAX medium wave transmitter. The process essentially
pre-distorts the amplitude and phase components separately
to produce a corrected combined signal at the output.

At VHF frequencics the process is a bit different, as
all VHF systems currently use TV-style lincar amplifi-
ers. This ycar both Harris and Nautel presented papers
explaining how a similar techniques can be applied at
the exciter level that anticipates the distortion in the
following lincaramplificr. Each company takes a difter-
ent approach in achieving a similar result.

In one implementation, the exciter uses a look up
table to generate a non-linear curve that is opposite the
lincar amplitier’s deviation from an ideal straight line.
The idea is that the two non-linear curves cancel, resuft-
ing in a straight-linc response.

This looks good on paper but in the real world
external factors will determine the ultimate amplifier
performance, which will vary over time. To deal with
this problem, a form of feedback is used.

Deviation from Linear Response

\

Ideal Response

N\

Correction Signal

Corrected Response

DYNAMIC CORRECTION
Due to both the delay involved with digital signal
generation and potential dangers of real time feedback
(if it were possible), something slightly difterent is
employed. The undistorted —and still fully digital signal
is delayed and compared to a digitized signal returned
from a coupler that samples the transmitter output.
The correction process described can be thought of
as a dynamically modified pre-distortion system. Such
techniques can be applied to other transmission systems,
thanks to the power and availability of DSP processing.

<7 |

r

Digital —9’ Lookup Table

RF Generator

Linear

—
\ Amp

Pre-Distorted Signal |

Basic Fixed Correction Signal

[ oga ||
T

'LRF Generator l e T
j A/D
|
I (e cmeRe Conversion

Correction

Conceptual Dynamic Correction System

Like all the systems that preceded it, digital trans-
mission has its own technical nuances that require good
enginecring and ongoing research. We will look at those
developments in the future.

Robert Meuser is ahvays keen to follow and help
others understand the latest technologies for broad-
casting. e welcomes
rohertm@bhbroadcast.net

your comments al

by Bob Burnham

Shure SM-7
Microphone Fix

[DETROIT, Michigan] The original Shure
SM-7 mounting assembly utilized an offset dual
tubular metal picce with a threaded screw that at-
tached to the screw- ‘
on mount for the
microphone arm,

Unfortunately,
withjusta few years
heavy usc, the
screw cither be-
comes stripped or
snaps oft entirely,
leaving the remain-
ing broken screw
buried in the tubu-
lar metal picce.

Mounting screw
broken off in mount.

Page 16

While is possible
to drill out and re-tap
the threads, save your-
self the metal shop
chore! Shure has re-
designed the entircas-
sembly, and the indi-
vidual parts arc
readily available.

The tubular picce
is replaced by the
modified version. A
brass insert fits inside
(new to the re-design).
A longer screw with
a hex head attaches
the microphone yoke
to the tubular picce
and threads onto the
brass insert.

The opposite side
of the brass insert has threads matching the flat-head
screw that goes inside the screw-on boom mount.

Do not forget to save the tiny sct screw from inside
your old tubular picce. It clamps the cable in place that
attaches to the XLR pins.

T‘ g f;‘.:'!

i

New kit from Shure.
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DON’T FORGET
THE SCREW! =

The last photo-
graph shows the fin-
ished repair of an
older SM-7 thathas
beenretrofitted with
the new mounting
hardware.

Bob Burnham does consulting and technical ser-
vices for stations and studios in the metro-Detroit areua
over 25 years. He
hburnham@specshoward.edn

can he reached



Sujbsu'o'z Broadeast Products

TV-FM-AM Transmitters & Antennas
FM Transmitters = CAAAN N
High Preformance Solid State To THE s'MAJLJL“

Exciter and 500 watt Driver

Power Levels to 30,000 watts FM & TV
| Transmitters FATeEE _

Grounded Grid Models Feature i Solid State or Tubé R : llllll"“m['
+ Ease of Installation . Antennas & Combiners "
+ Fast Delivery i £
* Motor Driven Tuning gk
« Complete Front Panel Metering 20 Year:s of Service f
* Low Pass Filter Asistencia en Espanol
» Soft Start Up 24 Hour Support .+  i
+ Cost Effective Pricing - i
* Financing Available ' 2'Years Warranty %5.‘ 2
+ LED Read out on front panel shows - . &

operating parameters

www.bext.com

Frequency Agile FM STL | Broadband FM Antennas Tel 619 239 8462
Transmitter and Receiver £ Fax 619 239 8474

=
= ~ i?’ bext @ bext.
& 2 munmu'[ ‘ @ bext.com

¢, -_-. b T ]

FC 2

lightning protection - mounts directly to \ “' 2
$3,500.00 tower leg . Power input 4,000 watts per bay My EXCITERS/TRANSMITTERS
Contact Benny Springer 800/695-7919 or Jimmie Joynt 800/279-3326 | w/stereo generator & audio limiter.

Both Transmitter and Receiver Circular polarization - DC grounded for

field programmable FSK ID keyer, all built-in!

AUT®GRAM CANSALES (F|ipjack FJ-500 )
Pick One! ¢ <N
NEW W:::drhe

Small

Mini-Mix 8A
CELL PHONE INTERFACE MIXER
The FlipJack is the latest addition to the Conex line of cell phone
interface products. The FlipJack is designed to interface most
hand held phones that have a 2.5 mm hands-free adapter jack.

Medium

PM 828 FEATURES: Lo i

www.conex-electo.com

Two headphone jacks ... each with it's own volume control

Two Mic inputs and a seperate Line Input

Connection To A Standard Telephone Line.

Separate headphone cue switch for more flexibility

Operates on "AA’ batteries (Included) or external power (Optional)
Balanced Line Level Output

Slots for shoulder straps.

All IC’s socketed for easy maintenance

Tuner input for off-air monitoring

LED leve indicator

Large
PM 228

® & 0 ¢ 0 0 ¢ ¢ o o

Autogram Corporation

800-327-6901 « Fax 972-423-6334 GDNEX E\L/%(T:EDI% Il I I I

1602 Carolina St PO Box 1342 Bellingham WA 98227

WWW.autogramcorp.Com < phone: 360.734.4323  fax: 360.676.4822 y
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Field

by Art VanDolay

A “PowerClamp”
User Report

[LOS ANGELES. Cudlifornia] My experience with
PowerClamp Transient Voltage Surge Suppressor units be-
gan in 1988.

I was (and stillam) the contractengineer fora Class BFM
station in southern California. The station was experiencing
a problem with their transmitter, which was located on a
mountaintop — a two-hour drive from the station’s studios.

ANNOYING OUTAGES

The problem was simple but annoying: almost cvery

mitters at this site, which also housed another FM transmitter
and a TV transmitter.

Taking a clue trom my past experiences with mountaintop
power. | installed a PowerClamp Series 8 surge suppressor on
my transmitter’s AC power input. [t paid off. A few months
later, there was a significant power line surge. The surge — or
whatever it was - caused my transmitter to “hiccup,”™ but it
cameback onthe airafierafew seconds. There wasnodamage.

Mcanwhile, various transmitters in the same building
from other FM and TV stations sustained very serious dam-
age. (The costof their repairs greatly exceeded what I'spent on
the PowerClamp unit.)

MORE STATIONS, MORE CLAMPS

[ am currently the Chief Engineer for the Los Angeles
cluster of several broadeast facilities under common owner-
ship. Being responsible for many radio stations means my
time is limited, and there is no room for “taking chances.” For
this reason, 1 have installed PowerClamp units on virtually
every transmitter for which I am responsible.

We had previously cxperienced unexplainable off-air
episodes about once every four to six weceks. In over a year
since the PowerClamp units were installed, we have not had
such a re-occurrence

Another benefit I have also noticed is an increase in tube
life. Our Harris tube-type transmitter formerly consumed final
tubes aboutonce peryear. Afterinstallinga PowerClamp unit,
tube life has increased. We are now 16 months into a tube and
itis still going strong. | can only conclude thatkeeping voltage
spikes out of the tube is having this positive effect.

1 am convinced that PowerClamp TVSS units are well
worth their cost. They have demonstrated their ability to
climinate power line surges and glitches that cause tripped
breakers and serious damage to transmitter plant equipment.
As the saying goes: “Don’t leave (your transmitter) home
without one.™

For more information on the PowerClamp, see the Tech
Guide on page 20.

ArtVanDolay is aveteranengineer inthe #2 market for meany
vears. You can email Art ar mail@radio-guide.com

Thursday moming atabout 8:00 AM. the trans-
mitter would throw its main breaker and the
station would go off the air.

This would require someone to drive up
to the site, reset the breaker, and get the
transmitter back on the air. Every time this
happened, they would try to locate evidence
of whatever caused the breaker to trip, but
nothing was cver found.

Thelocal utility company was contacted.
under the assumption that the problem was
power line related. They ultimately issued a
23-page report. explaining that it was not
duc to anything the utility company was or
was not doing.

A SOLUTION

About this time [ was contacted by a repre-
sentative of Sine Control Intemational. They
claimed to have the solution to this problenn, in
the form of a highly cffective surge suppres-
sion device. Since we were at our wit’s end. 1
agreed to try one of their units.

Once it was installed. the problem went
away and never returmed. Ever since that expe-
rience | have been a big fan of these units,
whicharenow marketedby Henry Engineering
as “PowerClamp.”

ot et
e Poaive Catorman
Ryt

REPEATING MOVIE

A few years later, [ became Chief Engincer
of one of Los Angeles” major FM stations.
They were using a pair of older tube-type
transmitters. They too had the occasional prob-
lem with one (or both) of the transmitters
tripping the main breakers.

And again, someone (usually me) had to
drive up the mountain to reset the breaker.

Since I had seen this movie before,™ |
installed a PowerClamp Series 8 surge sup-
pression unit. Again, the problem went away
and never returned.

GOOD HABIT PAYS OFF

In the carly 1990°s we upgraded to a com-
pletely new transmitter plant on Mt. Wilson
the 6,000 foot mountaintop that serves Los
Angeles with mostof'its FM and TV signals. |
installed a pair of Continental tube-type trans-
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Omnia 6EX1 The Ultimate Upgrade.

Omnia-6 is the standard by which all other processors are measured. In the
last few years, thousands of leading stations in the world’'s top markets have
upgraded to Omnia. in fact, Omnia-6 has been so successfu. that some

competitors have jus! given up; others are mere shadows of their former selves.

So why do broadcasters love Omnia-6? The sound. The clean, pure,
crystal-clear sound (bone-shakingly loud, if you want) that's become the choice
of #1-rated stations in New York, Los Angeles, Tokyo, Par's, London, Rome,
Sydney and Seijing. The other guys tried tc match its winning sound... and

failed. So they've settled instead for trying to copy its innovative features.

Features that Omnia pioneered — like dual, simultaneous processing paths for
HD Radio™ and conventional FM at no extra cost. The world's first non-aiiasing
digital clipping system, with composite clipoing for the ultimate in competitive

loudness. The high-precision Multi-Band LLook-Ahead Limiter (invented by

Omnia) for perfect HD Radio processing. The six-band limiter for conventional
FM, with adjustable crossovers for surgically-precise control over your
signature sound. An integrated Dorrough™ Loudness Meter. And of course,
the groundbreaking 96 kHz, 24-bit platform that delivers full 20 kHz bandwidth

for HD Radio broadcasts. Always innovating.

Which is why the new Omnia-6-EXi makes perfect sense. With integral

HD Radio Diversity Delay that helps digital broadcasters eliminate analog
connections to the HD exciter, ensuring independent analog and digital program
streams. And the exclusive new LoIMD Clipper that actually suppresses
intermodulation distortion to deliver aucio that’'s cleaner, clearer and more
detailed than ever — no matter how aggressive your processing. (If you already
own an Omnia-6, don't worry — there’s a low-cost upgrade to give your

processor full-fledged Omnia-SEX/i power.)

/
ne

A Telos Company A lot of muscle? You bet. No wonder the competition is running scarec.

OmniaAudio.com



Tech

Guide

by Hank Landsberg, President, Henry Engineering

PowerClamp TVSS: Theory of Operation

The purpose of the Tech Guide is to help explain
what is going on “underneath the hood.” We have
asked Hank Landsberg to talk about the hows and whys
of Transient Voltage Surge Suppression.

[SIERRA MADRE, California] A respected Los
Angeles arca Chief Engineer contacted me in 2003
regarding his experience with some very eftective Tran-
sient Voltage Surge Suppressor (TVSS) units.

He had been using these devices, made by Sine
Control International, for over 10 years with very good
results, and thought the

rest of the broadcast in- POWERCLAMP™
dustry ought to know RN o
about them. I researched sy

- H > L HENRY
the technology behind the Ao

Sierrs Madre Cailtfornia
Tol: §28-356-3856

Sine Control units and, to
make a long story short,
Henry Engincering now offers them to the broadcast
industry as PowerClamp TVSS.

sagInrening

WHY A TVSS

The purpose of a TVSS is to eliminate — or greatly
attenuate — voltage spikes, surges, and similar distur-
bances on the AC powerline. These are the mysterious
gremlins that cause unexplainable equipment problems
in a broadcast studio or transmitter site: computers that
fock up, pops. buzzes, and snaps in audio systems, and
(worst of all) transmitters that trip their main circuit
breaker for no apparent reason.

Powerline spikes and surges come in all shapes and
sizes. They can be a few hundred volts above the normal
AC voltage, lasting scveral hundred milliseconds. Or
they can be tens of thousands of volts in amplitude, but
last only microseconds.

Often they are caused by your local electrical utility
company switching power sources and/or power cus-
tomers on or off the distribution grid. Or, they can be
causcd by a utility customer using a highly inductive
load, such as arc-welding equipment, a commercial
printing press, x-ray equipment — or anything that con-
sumes a large amount of power.

Large spikes can also be caused by lightning strikes
near utility lines. This is especially true at transmitter
sites, which are often at the end of a very long run of
powerline: an cffective antenna for lightning-induced
voltage spikes!

There areseveral TVSS units available. What makes
PowerClamp unique? Does it really work? What is
inside the gray box? Herc arc the answers.

HOW IT WORKS

TVSS units are available in two basic versions:
Series and Parallel. A series-installed unit is installed in
series with the AC power input to, say, your transmitter.
A parallel-installed unitis installed in parallel (to ground)
with the main power input.

Scrics-installed units allow normal AC power to
pass through them, but present a very high impedance to
short-duration (fast risetime) transients, ¢.g., power
spikes. The disadvantage of aseries-installed TVSS unit
is that if the unit fails, power to the load is intcrrupted.
If the load is your transmitter, you are off the air! (This
is a casc of “the cure is worse than the disease.™)

The advantage ofa parallel-installed TVSS unit, like
PowerClamp, is that power to the load can never be
interrupted, even if the TVSS unit fails. But how can a
parallel-installed TVSS unit attenuate powerline spikes
and surges effectively?
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CLAMPING

Thebestmeasurement of a TVSS units performance
isits clamping level. The clampinglevel is the threshold
voltage over which spikes and surges are eliminated or
greatly attenuated.

The lower the clamping level, the more attenuation
of powerline spikes, surges, and noise. PowerClamp’s
advanced technology yiclds the lowest clamping level
of any parallel-installed TVSS unit available, with the
reliability of a parallel installation.

Many TVSS units rely primarily on metal oxide
varistors (MOVs) for surge suppression. The problem
with this approach is that the MOV threshold must be
well above the nominal AC voltage to prevent the MOV
from overheating and or distorting the AC waveform.
This margin is normally 200% of the line voltage.
Thercfore, a surge or spike must be at Icast 200% above
normal voltage before any clamping occurs.

For example, on a 120 volt line, a transient of over
350 volts will pass through without any attenuation. On
a 480 volt line, a surge of nearly 1,500 volts will pass
without attenuation. At the very least, these transients
will causc unreliable and erratic behavior in electronic
systems: tripped breakers, computer lockups, ctc. At
worst, they can destroy microprocessor-based cquip-
ment.

MULTI-STAGE ACTION

PowerClamp does not rely solely on MOVs.
PowerClamp is a multi-stage hybrid device. It uses
advanced risc-time-sensitive secondary circuitry in ad-

ditionto MOVsto achicve a clamping level of just a few

volts above the normal AC line voltage.

It is the combination of the multiple attenuation
circuits that produces PowerClamp’s extremely low
clamping level. The MOVs in PowerClamp attcnuate
the transient to within a few hundred volts of normal; the
sccondary circuitry further reduces the transient to within
a few volts of the AC waveform peak.

By responding to both voltage level and waveform
risctime, PowerClamp’s attenuation circuitry can dif-
ferentiate between a slow (line-surge) and a fast (spike
or transicnt), activating different stages of the attenua-
tion circuitry, depending upon the amplitude and risetime
of the transient.

Since the most destructive transients — lightning-
induced spikes - tend to have the fastest rise-times, they
will activate the all of the high frequency attcnuation
stages of the PowerClamp. All transient ¢nergy above
the clamping level is instantly shunted to ground where
it is dissipated.

An added benefit of PowerClamp’s extremely low
clamping level is that it not only eliminates transients, it
also “scrubs™ noisc and harmonics from the line. “Spike
noise,” such as that from triac dimmers, motor commu-
tators, and components that arc (as in lascr printers,
copiers) is greatly reduced by PowerClamp. (TVSS
units using only MOVs cannot remove AC line noise.)

To prevent problems if the line voltage rises a bit,
Powerclamp automatically adjusts the clamping level
threshold via sine wave tracking circuitry. It maintains
the clamping level even if the input voltage varies by as
much as 20%, so normal voltage fluctuations do not
affect its operation.

AVOID PROBLEMS
TVSS units that use only MOVs will often degrade
over time. This is because the voltage drop across the
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MOV (caused by its high clamping level) results in
power dissipation in the form of heat, which destroys
the MOV.

This degradation causes the MOVs clamping level
to gradually rise, reducing its surge attenuation. Eventu-
ally the clamping threshold will be so far above the AC
line voltage that the TVSS unit will be rendered useless.
PowerClamp takes a different approach, actually shunt-
ing the most destructive power spikes away from the
MOVs, reducing their need to absorb energy.

Our experience indicates that PowerClamp’s ex-
tremely low clamping level and incredibly fast (1-2 ns)
response time result in very low power dissipation
within the suppression components. Thatallows consis-
tent performance evenafter hundreds of powerful “hits™
and many ycars of use.

In the event a power surge exceeds PowerClamp’s
capacity, its fuse will blow. Butsince PowerClamp is in
parallel with the load, power to the load is not inter-
rupted. You stay on the air!

AN EXAMPLE OF EFFECTIVENESS

The following graphics depict the situation at a
typical PowerClamp installation. Equipment at this lo-
cation was plagued with crratic and unrcliable opera-
tion, due to excessive voltage spikes on the AC line.

BEFORE: Withanolder TVSS unit installed, strip-
chart recordings indicated 1,238 spikes over a 24-hour
period, many of which were more than 100 volts above
the normal AC voltage.
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AFTER: When a PowerClamp TVSS unit was
installed, only 3 spikes were recorded during the next
24-hour period. None were morc than a few volts above
the normal AC linc voltage.
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PERFORMANCE EVALUATION

Of course, a TVSS unit cannot be bench-tested like
most other broadcast gear. The “nextbest test™ is to hear
other broadcast engincers’ experiences. We have heard
good reports from many users. We would be happy to
sharc them with you. Just call or email us.

For morc information about PowerClamp TVSS
units, please visit www.henryeng.com.

Hank Landsberg, President of Henry Engineering,
is a veteran broadcaster who has gone from station
engineering to manufacturer of products used in stations
evervwhere. Contact Hank at info@henryveng.com



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

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

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

v/ Digital Logging

v/ Audio over IP (e.g. RTSP)

v/ Streaming/Centent Insertion

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

What Solutions Are You Looking For? When you ask the right questions, do you
"Our radio program is syndicated nationally and get the right answers?

we're on seven days a week, which means we

needed a system that was not only stable but It takes more than technology tc build a station. It requires individuals with a
also flexible. 1 feel like i've seen everything in common vision, working as a team. The strength of any team rests not only in its
the world of music-and radio but I've never people, but in the companies they work with. That’s why our focus is on the strong
worked with a system that's more creative than relationships we build with our clients. Our expert team of
Prophet's NexGen. The only mistake you can developers and engineers go beyond the basics to help you
make with this system is not using it." design the perfect broadcast solution for your station, whether

John Tesh you're looking for customized broadcast software, turnkey

The TesnMedia Group systems or modular software options. We even make it easy

for you to research and buy at YOUR convenience, with our R

Work Smart! Buy Prophet. o st oniine shop 1.877-774-1010

www.prophetsys.com
Yesterday’s traditions, today’s technology, tomorrow’s innovations. Technology doesn’t irave to be complicated.

AM Antenna Solutions
Components to Complete RF Systems

LBA Technology, Inc. is your proven
supplier of innovative, digital ready,
AM antenna systems. Our products
include tuning units, phasing systems,
multiplexers, folded unipoles and
components for every power level.
Turn key services available.

Used by hundreds of broadcasters in
the US and worldwide for over 40 years

High Power ATU Call us for your next project. Quotes
R ————— [ m— provided promptly and without obligation.

Reach farther - sound better!
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®

AM Triplexer

Tunipole™ Folded Unipole System LBA TECh”Ology’ Inc_
3400 Tupper Drive « Greenville, NC 27834 +252.757.0279 : b
FAX 252.752.9155 + 1.800.522.4464 - e-mail: Ibatech@lbagroup.com
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Studio

by Mark Shander

Choosing Microphones
Part 1

[PHOENIX, Arizona] Broadcast engineers and tech-
nicians always love ancat new tool to make betteraudio.

On the other hand, which toolis the rightone is the
source of endless debates at radio studios and produc-
tion facilitics. Everyone has a favorite microphone,
preamp or processor, and cveryone has at lcast a
dozen justifications as to why they prefer a particular
solution.

FINDING THE “RIGHT ONE”

MD421 with the bass roll-off switch in the flaf position
that I had to buy onc immediately.

Rounding out the 800 line are the €845 and ¢865,
with the ¢865 being a condenser microphone and the
¢845 a supercardioid dynamic microphone with speci-
fications similar to the ¢835. As with many
supercardioids, the proximity eftecton the 845 isakiller

the closer you are to the microphone the more bass it
secms to producce. and the turther away you are the less
presence you have.

BEST OF THE LINE

That is why [ prefer the ¢835. It has a very uniform
tfrequency pickup pattern that guarantees consistent
sound performance, whether your talent gets close or is
abit furtheraway than you would like. Presence is better
off-microphonc. too.

Without a doubt, if I had to standardize on a single
Sennheiser microphone to create a dozen studios for an

cducational facility, the ¢835 would be my choice. It is
very durable, sounds like something costing three or
four time more, and cven looks the part.

As far as mating with microphone processors, this
microphonc has a hotter output than most similar
microphones trom other manutacturers. The one [
have also has a lower noise floor than my other
microphones in its price category ($159 MSRP, S100
or so street).

I would suggest using a medium to heavy level of
compression, with a shight boost to the low-end to add
consistent proximity across the physical microphone
placement axis. With a little tweaking. this microphone
could casily stand side by side next to a Shure SM-7 or
an RE-27. It is that good.

Mark Shander has spent a good part of his {ife
talking into microphones and comparing their outpat.
Let Mark know swhat is your favorite microphone at
mark(@shander.com

Fueled by the interest in personal and
portablc studios, a lot of new products are
vying for placement. especially when bud-
gets are tight. There arc a tew tried-but-
truc champions, butalso some newcomers

such as modestly priced condenser mi-
crophoncs — that may surprisc you. Also.
some of the newer dynamic microphones
deliver quality sound comparable to their
higher-priced counterparts.

Sennheiser isa manufacturer we have
all come to expeet great performance
from. The MD-421 has been around a
long time (in onc torm or another) and
continues to be one of the most popular
microphones scen in stations across the
country. Its combination of'silky-smooth
sound combined with its tamous pres-
ence peak helps it cut through the mix.
The MD-441 has been used in situations
where truer reproduction of voice tre-
quencies is an issue.

The newest line - the Evolution Series

has several products worthy of scrious
consideration by any studio, regardlcss of
a budget configuration. The newest is the
Evolution Series microphones with the
letter ¢ betore their model numbers.

The 900 serics is the top of the line,
literally, but I have cometo tind excellent
performance in the 800 series, which de-
livers excellentprice versus performance
ROI. Sennheiser appears to be pushing
the 900 serics hard, and appearing to
reduce the variety of models in the 800-
series line.

THE SENNHEISER e800 SERIES

The current microphones most avail-
able in the e¢800-scries include the e8135s,
anentry-level vocal microphone that might
be best suited for karaoke, and the ¢825s.
(Microphones with an "s™ atter the model
numberhavean on/oftswitch - something
you do not want in your studio, but musi-
cians may desire on stage.)

The ¢825 has somewhat rcasonable
results — and could be used in a low-end
studio or cducational studio — but is not
the microphone [ would most recom-
mend in the scries,

In fact, it
Was a surprisc
to mc that the
microphone |
prefer in the
800 seriesisin
fact the e835,

“which, despite its printed specifications.
deliversasound sosimilartothe Sennheiser L

Sennheiser €835

Page 22

/
t L
5

Radio Guide July 2005

HD RADIO?

I'M GOING WITH
MOSELEY. 1

My challenge is to make the right STL ’
choice for today, as well as for tomorrow.
With Moseley, it's no problem.
Check out their Starlink SL9003Q-
2SLAN, the first STL to provide AES digital
audio and Ethernet data over the traditional
950 MHz band.
Or add a bi-direc- | — | |
tional Ethernet LAN s
extension and serial I
data link to a new
or existing STL with
the license-free 900
MHz Lanlink 900D.
For T1 lines or
license-free 5.8 GHz
links, the Starlink |
SL9003T1 STL/TSL
transports bi-direc-
tional AES digital audio, Ethernet LAN [
extension, remote control, and telephones. l
Your best connection to the future is a
smart STL choice today. Take it from me,
Moseley will insure that your station is ‘
ready for HD Radio and the new services l

=

of tomorrow.
Give the digital experts at Moseley a
call for more details.

|
Dave Chancey .... 805 968 9621 |
Bill Gould ........... 978 373 6303 :
www.moseleysb.com ’
I
|
|
|




RF Specialties
=4 Group o

Monroeville, PA

No doubt you’ve noticed the Products in Focus section in @ &) Soutnampton. PA
this issue of Radio Guide. Look over the list of products )
featurec! and then call the nearest RF Specialties office for ‘9 R%m . 7 E“""’“’g PA
more information and ask for our everyday low prices. .)J Lo o g
For over 20 years, radio and TV broadcaster§ have @s{m T ) amarit.
depended on the RF Specialties Group to provide all of 2]
their equipment needs. f-‘rom towers Fo name brand FM and 9
TV antennas to a full line of transmission lines, and yes, Ft. Worth, Tx @
we have AM and FM transmitters from low power up to 9 Manilla, Phillipines A
50 kw in digital and analog. A
Now you can purchase your audio needs from the
microphone to the console and everything in between.
‘“ . ’ ) SamlLane ................. Santa Barbara, CA ..... 1-800-346-6434
I didn’t know you guys sold that! Bill Newbrough .............. Las Vegas, NV ....... 1-888-737-7321
Many think of us as only the "RF GUYS." The RF Specialties BobTrimble ................ Vancouver, WA . ...... 1-800-735-7051
Group Members wear many hats. With over WaltLowery ................. Mukilteo, WA . ... .. .. 1-425-210-9196
300 product lines, you’ll discover how easy it is to DondJdones ................... Amarillo, TX ........ 1-800-537-1801
make one call for all your equipment needs. WrayReed .................. Ft. Worth, TX ........ 1-888-839-7373
AR PR 500 Chris Kreger & John Sims ... .Kansas City, MO ...... 1-800-467-7373
Rick Funk ................... Richmond,IN ....... 1-888-966-1990
RF = Good fo Y ! EAYOUNG . .o ooveeeeeann . Monroeville, PA .. .... 1-866-412-7373
's r ou Dave Edmiston .............. Ebensburg, PA ....... 1-866-736-3736
. Harry Larkin ............... Southampton, PA .. ... 1-888-260-9298
o ficzsl‘,'):g:ex;:;f{;‘gzn“;; ;‘,’s‘gﬁ’l‘; rod Bill Hoisington ............... Crestview, FL . ... ... 1-800-476-8943
) Ed Edmiston ............. RF Specialties of Asia ... .+63-2-412-4327
(Manila, Phillipines)
www.rfspec.com

Three-Station Analog-Digital
Balanced Combiner,
All in a 30-Square Foot Package!

Concept to Shipment in 90 Days!

Filter Designer
Alan Plummer -
just one of our ey
employee-owners ;
dedicated to
innovation and
on-time delivery.

(|

N

Shively Labs®

Where FM Isn’t a Sideline. www.shively.com
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Together We Have The Power
To Move Radio Forward.

At Harris, we're taking our leadership in the radio industry to an even higher level. Shaped by the feedback of customers
and audiences across the market spectrum, the newly-formed Harris Radio Team is rich with the industry’s most
comprehensive products, services and expert resources. All with a focused team solely dedicated to moving our industry,
and your business, forward. It's a spirit of innovation built on decades of pioneering solutions for radio. So get your

business heading in the right direction, turn to the new leadership of Team Harris Radio.

To learn more about the new Harris Radio Team, call us at 800-622-0022 or visit us at www.broadcast.harris.com.

www.broadcast.harris.com




We're Reshaping The Future Of Radio
From A Solid Foundation Of Leadership.

The newest force in radio was forged from a rich heritage of leadership that is decades strong. We're bringing a breath of fresh
air and a re-energized spirit to an industry we helped to build. At Team Harris Radio, we’ve brought together the industry’s largest
and most comprehensive range of products, services and people dedicated to advancing radio. All working together in perfect
harmony and focused on the success of your business. From our innovative products to our forward-looking services,
management tools and expert support teams, we're dedicated to our mutual future of pioneering and growth. So whether youre

audience is around the corner or around the world, Harris Radio is on the air with the resources you need to succeed.

To learn more about the new Harris Radio Team, call us at 800-622-0022 or visit us at www.broadcast.harris.com.

www.broadcast.harris.com




RF

by Alan White, Continental Electronics

Developing an IBOC Transmitter
Using a Single Tube PA

[DALLAS, Texas]  The emergence of digital
transmission for radio has evolved from over a decade
of overcoming technical challenges. However, the
enhanced user experience now available with HD
Radio™ technology (also known as IBOC) is not
without its own challenges.

More stringent requirements on transmission cquip-
ment have led to the development of a varicety of meth-
ods of implementing IBOC technology. often requiring
new transmission equipment. This article will address
FM IBOC in general. the difterent methods of broad-
casting both the analog and digital signal, with a focus
on the high power low-level combined transmitter de-
veloped by Continental Electronics.

IBOC BASICS

The IBOC signal is a digital multi-carriecr OFDM
signal that shares the same channel allocation as the
analog FM signal, and allows both digital and traditional
analog FM (Analog + HD) to be broadcast.

The digital signal is broadcast as a dual sideband to
the analog FM, but 20 dB lower in average power and is
within the FCC spectral emissions mask for FM broad-
cast systems. However. in an effort to reduce interfer-
ence to other channels Ibiquity has specified a new
spectral emissions mask that is more stringent than the
currently accepted FCC mask.

Considering that a typical analog FM transmitter is
not capable of meeting the new spectral emissions mask
while passing the new 1BOC digital signal, external
cquipment suchas high-level and mid-level combiners,
or separate radiation systems needed to be employed or
new transmitter designs needed to be developed.

LINEAR AMPLIFICATION

The amplification of the digital signal requires a
linearized transmitter to keep intermodulation (1M)
products — also known as spectral re-growth — trom
causing interference and distortion problems.

The nature of amulti-carrier digital systemis to have
a high peak-to-average power ratio - as high as 10 dB.
This high peak power can drive a power amplifier into
compression, which is a non-linear region of operation,
leading to spectral re-growth and distortion issues.

For this reason. the peak-to-average power ratio
used in HD-only transmitters is approximately 6 dB.
The peak-to-average ratio used in Analog + HD trans-
mitters is approximately 1.3 dB. Trying to accommo-
date the peak power and operate the transmitter linearly
reduces the average power output of a given device and
reduces the efficiency.

Several methods of achieving the combined Analog
+ HD signal have been derived to handle the challenges
of digital radio. Each of these methods has their own
advantages and disadvantages.

LOW LEVEL COMBINING

Low-level combining is by far the simplest and most
clegant solution to gencrating the IBOC signal. It is a
technique where the analog and HD signals are com-
bined at the exciter level, thus requiring only one trans-
mitter.

By using the same amplification path for both sig-
nals, an expensive high power combiner, additional
antenna or additional transmission line will not be
needed. Nor will a tower crew be needed to perform the
installation. Additional floor space may also not be
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needed: cooling and AC power requircments arc only
marginally affected.

Historically. this has required a solid state transmit-
ter that is lincarized and has reduced power output to
accommodate the 1.3 dB peak-to-average power ratio
of'the Analog + HD signal. This means a typical 10 kW
solid-state transmitter is limited to about 7 kW of
Analog+HD power. Atthe currentstatc oftheart, using
asolid-state transmitter at higher power outputsisnotas
cfficient as high-level or split-level combining.

However, by using an 816HD series single tube
transmitter for high power situations, there is a signifi-
cant improvement in overall efficiency over solid-state.
This is due to the inherently higher efficiency of the
816HD transmitter and the lack of a combining system
required in order to obtain a solid-state transmitter at
high power levels.

As demonstrated at the 2005 NAB show. power
levels in a low-level combined system can reach up to
17.5 kW inasingle box solution using tube technology.

Analog Transmtter

Low-Level Combining

HIGH-LEVEL AND MID-LEVEL ISSUES

High-level and mid-level combining techniques are
similar and suffer similar disadvantages, with the mid-
level combining scheme offering an improvement in
efficiency over high-level combining. However, mid-
level combining is far more complex to install correctly.

Both techniques require a high power analog trans-
mitter and a medium power HD transmitter. The two
transmitters arc then combined into a common transmis-
sion line with a 3 dB. 6 dB or 10 dB coupler. Although
a circulator is often required on the HD transmitter due
to inadequate isolation from the analog transmitter. no
additional antenna is required.

In the case of high-level combining 10% of analog
power and 90% of digital power is lost as heat in an RF
reject load. The analog transmitter therefore needs to
operate at 11% higher power to make up for this lost
power. This additional power may notbe available inthe
station’s existing analog transmitter, requiring the pur-
chasc of a new analog transmitter.
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Analog
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Generator Reyect um! 1 B AW IBOC
Unoar Ampidies e
206W

High-Level Combining

Furthermore, the power lost into the reject load
creates a significant amount of heat in the equipment
room that must be dealt with, often by increasing the
cooling capacity, and additional AC capacity of the
cquipment room may be nceded to power the new
cquipment. Finally, the additional floor space required
in the equipment room may not be available.
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Mid-Level Combining
Mid-level combining is an improvement over high-
level combining but with the added complexity of phase
matching two transmitters and similar problems with
heat, AC capacity and floor space.

SEPARATE RADIATION SYSTEMS

Separate radiation systems require the usc of two
RF paths, one for analog and one digital. This solu-
tion also requires two transmitters. However, the HD
transmitter power requirement is only 1% of the
analog power requirement. This may provide the
best overall system ctficiency but has numerous
other drawbacks.

Exciter

200 W IBOC

Lmear Ampirfier
200W

Separate Radiation Systems

The requirement of an additional antenna can often
be very expensive due to the cost of the antenna, trans-
mission line and installation. Inaddition, replicating the
coverage arcaofthe analog signal with the digital signal
may be very difficult.

Dual input antenna systems are available that
offer similar efficiency as separate antennas without
the difficulty of the digital signal replicating the
coverage area of the analog signal. However, a good
deal of costs arc associated with this solution, includ-
ing a separatc low power HD transmitter, separate
feed line, a new dual input antenna, and a tower crew
for the installation.

Allinall, dual or dual input antennas may drive the
costs toa level approaching that of other more complex
solutions.

SEEKING A BETTER SOLUTION

tfthere were one “right” solution for transmitting
IBOC there obviously would not be so many alterna-
tives.

At Continental, we looked at the various methods of
IBOC implementation and decided to look at the prob-
lem from the requirements side rather than the solution
side. A requirements-based process involves listing the
requirements such as complexity, purchase and operat-
ing costs, space required, conversion logistics and tech-
nical support.

Aftercarceful analysis we determined thatthe better
solution for many higher power stations would be low-
level combining because of the advantages over alter-
native solutions. Low-level combining offers many

advantages:
1. Simplicity - A single transmitter does it all.
2. Space - Generally smaller than separate amplifi-

cation systems.

3. Cost - Generally lower cost than separate ampli-
fiers because of fewer components. Additionally, some
existing analog transmitters may be upgraded to IBOC
operation at modest expense.

4. Logistics - Almost never requires tower work to
go digital.

(Continued on Page 28)



3801/1001 La Plata Hwy
Farmington, NM 87101

Manufacturers
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Gila-Stat

Lightming
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Design and Manufacture of
Folded Unipole Antennas
Structure Detuning Systems

Design and Manufacture of
Lightning Prevention Systems
ROHN Towers & Accessories
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I Phone: 505-327-56 I| Over 40 Years

| Fax: 505-325-1142 I Broadcastin
Website: www.nottltd.com " Experienceg

Email: judyn¢ nottitd.com |

AboutVoxPro PC

Quickly record, edit and get audio on'the air fast
from control, news and productien rooms. Ideal for
all voice and phone applications. Easy install on
Windows 2000 or XP Pro PCs. VoxPro PC software
uses a computer keyboard or an optional control
panel (shown above) to execute its easy to learn
features.

Features

o Fastest, easiest to learn editor - hands down
o Adjust gain on caller or talent in one or two tracks

e Move multiple recordings user-to-user or room
to room, no more sneaker n2tworking

o Compatible with virtually all sound cards

o Imponts-exports all popular formats including MP3
on your existing lan or intemet

o Fully re-sizable screen from minimal to full
screen.

Many more features at: www.audiontabs.com

True, Easy Network

Move muitipie files from user to user or room
to room. Create files and instantaneously
share them with other selected workstations.
Access on-air files from another studio when
you're off the air using your existing, station
network.

"Ican't tell you how excited our people are
over the néw features in 3.3. | am always
busting my butt on gem‘r}g levels right on
our caller$. The Adjust Volume feature

makes every caller sound great.”
Mark Borchert, CE, Triad, Fargo, ND

System Requirements: Pentium 3 or 4 or
AMD Athlon (1 gHz or better), 2K or XP Pro,
256 MB RAM: CD-ROM, 20GB hard drive
serial or USB port for control panel, USB or
parallei port for hardware key.

VoxPro PC is available at most broadcast:
distributors. For more information go to
www.audionlabs.com or call us at:
206 842 5202 x203

2005 Auchon Laboratrnes e A TT mamrvart Aon o0 PC st 4gmered Taruns of Ay Lstariioes b tematd Barteis e WA

“Unless we conld guickly bulld sut new studios
and antennas, our statlon would go sllent.”

After installing a new Kintronic diplexer with very short
turnaround time, Jim Weitzman, President of New World Radio

! e
MUNT

Radio Guicie

said:

“Throughout the process, we were treated as family. Kintronic'’s
concern for the success of our STA operation was genuine and was
abundantly reflected not only in the careful planning and fulfillment
of our order, but in the final results, which speak for themselves.

During my many years representing countless AM stations in
markets from Punxsutawney to New York, I'd worked with

virtually every major manufacturer of RF broadcast equipment and
most major consulting engineering firms. Almost unique among
these is Kintronic, family-owned and operated for over 50 years
whose steadfast devotion to uncompromising quality and truly
responsive customer service have earned it a hallowed position in
the industry---with equipment in all 50 states and many foreign
countries, from tiny stations to megawatters, inciuding US Armed

Forces and VOA.”

~ - o omara At n et - o
-.3141 fax"423.878.4224 Email: kti@kintronic.com www.kintronic.co
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RF

by Alan White

Continued from Page 26

Even though thesc are compelling advantages, the
low-level combined system has not been used exten-
sively in high power IBOC systems. Until this new
breakthrough there have been significant disadvantages
in size, cost and cfficiency.

TRANSMITTER DESIGN CONSIDERATIONS

In order to produce the complete IBOC signal a
transmitter must produce about 35% more peak power
thatits normal analog FM power. Solid-state amplifiers
require a certain number of output devices based on the
pcak power rating of the transmitter.

Factoring in that power supply and cooling are
generally sized relative to average power, a low-level
combined solid-state IBOC transmitter would likely
be more than 25% larger than the equivalent analog
FM transmitter.

Analog solid-state transmitters are already atasize
and cost disadvantage over high power single tube
designs and adding IBOC to the equation makes the
disparity even greater. However, a 20 kW tube trans-
mitter using the modern 4CX20.000E tube can pro-
duce the extra peak power required by IBOC without
increasing its physical size.

MEETING THE LINEARITY CHALLENGE

The primary technical hurdle to overcome with

any digital transmitter — whether tube or solid-state

is lincarity. Non-lincaritics in the transmitter pro-
duce intermodulation products that causc out-of-
band spectra and self-interference between the digi-
tal and analog signals.

Continental researched these requirements and has
identified several designchangesthat will allow asingle
tube transmitter to meet all performance requirements
for IBOC. Some of the changes include new operating
points for the tube and a redesigned RF drive chain.

Convincing a tube to perform as a lincar amplifier
requires design clements often not considered in FM
transmitters. This is because nearly all high power FM
amplifiers operate in a high efficiency mode - the most
common is the so-called class C mode.

Class C amplificrs are inherently non-lincar but
this is not important for constant cnvelope signals
such as FM. Something thatis usually not a priority in
the design of class C amplifiers is the small signal
gain and stability.

STABILITY ISSUE

Without a doubt, many rcaders arc able to recite
interesting examples of FM amplifiers that produce
eye opening — and car deafening — responses when RF
drive is accidentally removed. This is indicative of
small signal instability. But a very important require-
ment for any IBOC amplifier is that it must be lincar
and thercfore must be stable in the presence of a
varying input signal.

This requirement is alrcady met by the final ampli-
fier in the Continental 816-C series which utilizes the
Eimac 4CX20,000E tetrode. The main reasons that the
4CX20,000E tube was chosen as the basis for IBOC
development are its high plate dissipation rating and
long tube lifc owing to its large cathode structure.

Developed by months of rescarch into the combi-
nations of linearity, cfficicney and output power, we
arrived at the optimum configuration for this tube.
There are changes to both screen and bias operating
points. The output cavity is essentially the same as the
current 816-C series but the grid RF input has seen
significant revisions to improve bandwidth, group
dclay and linearity.
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LINEARITY CONCERN AS TUBE AGES

Once the final amplifier met the linearity require-
ments additional tests were also performed on the tube
to determine the effects aging will have on tube perfor-
mance, particularly pertaining to lincarity.

The concern here is that as a tube ages the free
clectronsavailable from the cathode diminish, ductothe
depletion of the thoria at the cathode surface. Typically
this is obscrved as reduced gain and output power in
analog FM transmitters.

Tests were conducted by lowering the filament voltage
of the tube below the nominal operating point of 10.0 V to
as low as 7.0 V to quantify the effect of having reduced the
number of free electrons available from the thoriated
tungsten filament to simulate the cffects of tube aging.

These tests showed that a significant power loss, on
the order of 25% or more, was observed prior to any
noticeable effect on the IBOC emission mask. There-
fore, the tube would most likely be replaced due to an
inability to produce the lieensed transmitter power out-
put before a significant degradation of lincarity occurs.
The test results are shown in the following table.

0
-10 - - - -4 100 0
o~ Output  ~_ o
8 20 L 800 g
3 ]
e % =
% w0 - 600 T
£ 3
a - «wo &
= y 3
2 .60
L 3 M3 200 H
70y X / °
— —— !
-80 _ss——— s —2 o0
65 70 75 8.0 8.5 2.0 95 100
Fllament Voltage {V)
—ar—3rd M Levels —— M3 Spaciicaton —a— Quiput Pow er ‘

4CX20,000E‘FiIament Test Results
OTHER DESIGN ISSUES

There were significant design changes required in
the input-matching network of'the 816-C series to main-
tain lincarity. But an equally big challenge involved the
RF driver.

The 816-C was designed with a high cfficiency class C
solid-state driver. This driver is compact and requires few
if any operator adjustments. However a new IPA was
required to meet the stringent IBOC mask specifications.
The new IPA consists of four push-pull VDMOS RF power
transistors withatotal P1dB of +59 dBm (800 Watts). This
ensures that the drive to the grid circuit of the tube is clean.

Animportant concern with low level combing is the
analog performance of the transmitter. Measurements
show thatcriticalanalog specifications suchas THD+N,
IMD, stereo separation, cte. are not adversely affected
by the presence of the IBOC digital carriers.

Even after all these changes the overall efficiency is
every bit as good or better than a solid-state transmitter
whilcatthe same time costing less and taking up less space.

PRE-CORRECTION UNNECESSARY

Continued testing and modifications to the tube and
drive circuits of the 816R series transmitter yielded a
rugged transmitter that exceeds previously aceepted lev-
clsof output power for a low-level combined system. The
816HD now meets the NRSC recommendations on spec-
tral emissions mask without the need for pre-correction.

The power disSipation in the tube is well under the
manufacturer’s specification with a manageable increase
in operating temperature over the same tube in our
analog transmitter.

Bascd on the test results, a 30 kW analog transmitter
can deliver up to 20 kW of Analog plus HD power.
Higher evels of output power can be achieved through
combining of two 8 161D transmitters to achieve power
levels up to 35 kW.

THE EFFICIENT SOLUTION

Afterconsidering the various methods of generating the
IBOC signal, it has been shown that the optimum solution
for high power IBOC is a low-level combined solution.
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Spectral plot of a CE 816HD at
18 kW TPO with IBOC mask overlay.

Low-level combining isby far the simplest and most
cost-cffective solution for most applications.

At lower power levels this can be accomplished
using solid-state transmitters, but at high power levels a
tube transmitter is much more efficient and appropriate.
A single tube IBOC transmitter has been developed and
demonstrated to be superior over competing solutions
offering a simple, elegant and cost effective method of
generating a high power IBOC signal.

Allthe other techniques for generating a high-power
IBOC signal suffer from a common significant draw-
back. They require two transmitters, an analog transmit-
ter and a digital transmitter, the power requircment for
the digital transmitter varying depending on the specific
combining technique. Thus, we conelude these other
techniques are more complex and more cxpensive at the
system level than the Continental 8 16HD.

*~VEW 10RH=x SWP 2. SOeac

Continentai Eiectronics 816HD

At the same time, given the large installed base of
Continental 816-C series transmitters alrcady in the
field, low-level combining may allow conversion of
thesc existing transmitters at a very attractive cost.

Alan White, is a Broadcast Product Engineer spe-
cializing in current and future broadcast technologies

Jor Continentul Electronics Corporation. His emuail

address is awhite@contelec.com
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Digital and Analog Transmitter Audio
Switching Solutions, Analog to IBOC!
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The AES-302 Digital Audio Switcher/DA/D to A Converter
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The CDS-300 Composite Audio Switcher/DA
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The CDS-302 Automatic Composite Audio Switcher/DA

»

“

Introducing the next generation transmitter audio switchers
from BDI. Now you can have complete confidence in your signal
path with this series of switcher/DA systems. We have composite
and digital solutions for your routing and distribution require-
ments. If you system is all digital, choose the AES-302 to auto-
matically switch, distribute and monitor your transmitter audio
feeds. Still running an analog STL or stereo generator? Use either
the CDS-300 or 302 to switch and distribute your baseband audio
signals. Select one of the optional modules for the CDS series and
convert your analog signal path into an AES digital output suitable
for digital exciters and IBOC implementations. Visit our web site
and download complete information about these problem solver
products.

Broadcast Devices, Inc. u
Tel. (914) 737-5032 Fax. (914) 736-6916 bdl

Website: www.Broadcast-Devices.com

Model MBC-1 Message Board Controller
» converts status inputs to LED display data

* 15 prioritized logic-level signaling inputs

* momentary or maintained signal inputs

«» fully programmable color display with graphics
« pre-programmed “starter” messages

« multiple displays from one controller

Model ACU-1 Audio Control Unit

* 8input by 1 output stereo audio switcher

* 8 momentary or maintained output relays

* 16 logic-level status inputs

* silence sensing with adjustable sensitivity
« optional temperature sensing capability

* computer controlled via “multidrop” RS-232

Model CAS-1 Con/Air Switcher o= i
« eliminates delay from studio headphone monitor

* immediate warning on air signal failure

* adjustable EQ and compression of monitor audio
* air signal is not altered in any way

* balanced audio input and output

* optional rack mount availatne

Model TAS-1 Telephone Announcement System
« digital message storage--no moving parts

» variable outgoing message format

 inactive or defective telephone line indicator

* resettable incoming call caunter

« temperature delivery in Fahrenheit or Celcius

» battery backed AC symnchronized clock

&> Sine Systems... _—

PHASETEK INC.

Q“a‘.\ty

PHASETEK'S manufacturing facility

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

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

pependabl®

RELIABLE & DEPENDABLE
RF COMPONENTS & PARTS

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

RF Contactors

Vacuum RF Contactors

Test Jacks and Accessories
Static Drain and Lighting Chokes
Isolation Inductors

Sampling Loops

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

Toroidal Current Transformers

And More! Custom Phasing Systems

550 California Road, Unit 11
Quakertown, PA 18951

Phone: 800-742-7383 215-536-6648

Fax: 215-536-7180 Email: kgpti@epix.net  gori’slard 2™
Website: www.phasetekinc.com

C“St()
Mant

factured

Control Systems

AM/MF Antenna Tuning Units

Diplexers (NDA/DA and expanded band)
Triplexers

Transmitter Combiners

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

Broadband Matching Networks

Tunable Skirt Assemblies (TSA's)
Isolation Transformers

pxperienc®

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

value

OTHER SERVICES AVAILABLE:

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

Guide

By Gary Minker

Part 5: Planning to Benefit from Line Sweeping

[LAKE WORTH. Florida] Some engincers have
recognized the value of sweeping their antenna system,
turning such testing into an annual budget item instead
of'an unplanned cvent.

However, there still is a political mine ficld to
navigate: the dreaded memo from Mr. Personality. And
he wants to know the answers to the tough questions.

1. Why is this low number good and what is this
1.006:1 VSWR all about?

2. Do you know how to read the report that you
will get?

3. Has this been donce here before and where is
that report?

4. Other than the Line Sweeper, do we have o
have any other contractors?

5. How long will we be off the air and will it
happen again?

6. Did your crystal ball come back from the shop
yet?

7. What are you going to do with this report?

You start to think the list will never stop but fortu-
nately it docs.

JUSTIFYING THE DECISION

By preparing, you can give your good friend in the
front ofticc an ear tull. Sure. he is justifiably concerned
about spending budgeted or un-budgeted funds for
something thathe does notunderstand. But the goal is to
make sure Mr. Manager rcalizes Engineering is actually
revenuc producing and not revenue draining, and that
you and your department arc every bit as valuable as his
prized herd of sales suits.

There are many approaches, but here is one sugges-
tion: unless Mr. M. istechnically inclined, just torget the
jargon and cxplain why the antenna is more than a metal
object d'arte hanging on the tower.

Just like a car nceds to be checked out regularly to
prevent overheating, for example, the same applies to
that hunk of metal radiating thousands and thousands of
watts. Youmay use some jargon (“here are the numbers
on the Return Lossor VSWR Voltage to Standing Wave
Ratio™), but be surc to tocus on need to prevent “extra
tower light syndrome,™ where the antenna appears as a
small (“small™ from 1.000 fect below) fire duc to system
deterioration.

Even more simply put: “High sales number good.
Low return loss and VSWR numbers good, firc in
antenna bad.”

DETAILS

Of course you can tell him all the details from the
reportand what all the little wrinkles mean because your
Line Sweeper (will take) took the time during the cvent
to explain them to you; the material in the NAB Engi-
neering Handbook also helps put the current inspection
(and previous oncs, if they were done) in proper per-
spective.

The other contractor question is a simple answer, 1f
you are performing Line Sweeping as a maintenance
issuc you can justify a tower crew for the physical
inspection very casily. Just tell Mr. M. it is imperative
the antenna be visually inspected for damage. burns,
lightning marks, loosc or missing hardware, air lcaks,
bird dirt. saltcrystals or other dusty mineratls that corrupt
the insulators when wet, and mechanieal integrity to
make surc thatitis not going to fall oftthe towerand dent
something.

And then take a deep breath.
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ANOTHER BENEFIT
By planning ahcad and having the tower folks on

site, you only take the station down for one evening. If

you find anything “funny” clectrically, or there actuatly
is a mechanical problem, they can make everyone a hero
by identifying those problems and quite possibly cven
fixing them on the spot.

Even if more has to be done, you can plan the next
outage instead waiting for the dreaded 2:00 AM phone
call reporting “the ficld is on firc from flaming molten
antenna parts dripping onto the dry grass.™

Allin all, here is hoping your visual inspection is
clear and the photographs taken of the entire system are
very boring: may your Return Loss, Time Domain,
VSWR and Smith charts be flat like a mackerel.

USING THE DATA, LOOKING AHEAD

Now that Mr. M. is a happy camper. it is your turn.
Keep your department is his good graces (as well as at
the home oftice) by justifying the money spent on this
drcaded maintenance. Sct up a plan.

You need to lay hands (yours or your contrac-
tors”) on everything at least one time per year, in-
cluding the antenna and tower. Although the FCC
only mandates that you inspect your lights quarterly
for integrity and daily for proper operation, sleeping
weltat night comes from knowing there is nothing in
your entire physical plant that has gone un-inspected
for over a year at a time.

Anything that you cannot casily walk up to and
touch should have its picture taken in detail (prefer-
ably in the daylight) but you “do what you gottado.™
The word tower includes everything from the paint to
the guy anchor foundations.

By the way, the word “guy wire™ not “guide™
wire, or the phrase “T have guide wires on my tower.”
Every time I sce that I cringe. so please repeat after
me: "l have guywires on my tower: [ have a guyed
tower.” Thanks. I feel better now.

DOCUMENT IT ALL

Over and over again, you hear engineers preaching
about documentation. Get as much as you can down on
paper, even if you plan to be at the same job next year.
After all, memories tade. Or, just remember this: while
you are cursing your predecessor for not leaving you
great records. is your successor at your last station
saying the same things about you?

Regarding line sweeping. let us recap a bit about
what should be in the report. Your report from the
sweeper should contain some critical printed graphical
data (sce Radio Guide, March 2005, page 18). Thesc
graphs should include, Return Loss in Log Mag/dBm
scale, Time Domain in linear distance (not useless “time
in nanoscconds™). VSWR (which is clectrically caleu-
lable from the Return Loss but easicr for some people to
read). and a Smith chart.

These four graphs provide a very concise view of the
clectrical health ofthe antenna. Return Loss and VSWR
arc the measurementofhow muchenergy goes outto the
world and how little of it comes back to you down the
pipeto confuse your transmitter, and in the land of video
make ghosts or no digital pictures,

Add to this your pictures of the antenna and its
mounting, the tower condition, and any other data that
helps show the status of the transmission system as a
“snapshot in time.”™ The combined report should be in
your office and at the transmitter site itsclf.
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WHY THIS IS IMPORTANT

InFM, highreflected power can louse up yoursterco
separation, warble like a birdie, cause synchronous AM
noise, give poor tube life and of course causc the
obvioussystem fire. (In NTSC TV, high reflected power
can causc thcusual FM problems forthcaudio and cause
ghosts, poor color, or in digital, corrupt your data to the
point that all the adaptive crror correction in the world
will not give the viewer a picture to watch.)

You might remember in the days of SCSIand Thin
Net coaxial LAN that the data tines required those
little terminations. These terminations helped to in-
surc that the wirc medium was as closec to 50 Ohms as
possible. This insured that the system VSWR was low
cnough so no aberrant reflections existed. so that there
were no clectrical collisions in the form of VSWR to
corrupt the data.

PCS. GPRS and all of the new forms of digital over-
the-air services alt require system return losses of better
than -24 dBm. This is a real stretch in the world of RF
communications considering that most manufacturers
only guarantee their antennas to have a Return Loss of
about-15dBmor 1.5:1 - that with connector groupings
having a value of greater than -30 dBm to insure the
integrity of the data.

Itis not that the loss of one or two percent efficiency
of radiated power will make or break the signal. it is the
corrupted information that the poor Return Loss gener-
ates that causes the problems.

Worse, aconcentrated extra 100 Watts inabad place
such as aline scction joint may —over time — cause super
heating like a soldering iron. You know the rest.

TDR DATA

ldeally an antenna should be 50 Ohms j-0. This
means that you have a resistivity of 50 Ohms and no
reactances of any kind. For the more technically minded.
the Smith chart is a round looking chart that has the
ability once completed to tell you the actual complex
impedance of your antenna system.

Lex

Time Domain graphs arc actually a throw back from
when time Domain Reflectometry was exactly what it
said. A determination of the healthof a componentof'the
systemwas “pinged™ by asquare or half sinusoidal pulse
from the TDR and a display would pop up showing the
lincar location of the parts in a time format. From this
machine, you could tell the reactive value of a compo-
nent to some degree and something about the imped-
ance, but it was far from perfect.

The new TDR work from Vector Network Analyz-
ers such as the Anritsu or other units and are actually
frequency sweptretlection readings of the same compo-
nents in the system but the display tells you how they
react clectrically at the actual operating frequency in-
stead ofapulsed signal. Arguably thisdifference in what
some folks call the surge impedance verses the swept
impedance can tell the whole story about your lower
elbow and that slug that is in it.

Either way, you now have plenty of background
information toembark on your greatadventure — getting
to know how your antenna system is operating in every
detail. We both know that you will sleep better tor it.

Owner of Radio Works R.F. Consulting in Lake
Worth, FL, Garv Minker has analvzed hundreds of
transmission systems. He can be contacted at
garvradioworksrfconsulting.com




Rectifier Problems?
We Have The
solution. . 5.

LESS
15 KILOWATTS
TO THREE-PHASE
TRANSMITTERS
UP T0
35 KILOWATTS,
WE HAVE A
QUICK, EXPERT
SOLUTION.

v
= Lot D

o » T A png Do ‘,. — 1 S
——— We Have GGA Rectifiers Upgrades Available

No matter what transmitter you cwn, we can pravide quality
rectifiers from stock. We have a reliable,
cost-effective solution to meet the
requirements of most AM and FM
transmitters built since the 1950s at
prices better than the manufacturers’.

d CPnéducts.an.

Freelan
Rebuilder of Quallty Tubes Since 1940,

75412 Highway 25 » Covington, LA 70435 - U.S.A.
800-624-7626 « 985-893-1243
Fax: 985-892-7323 » www.freeland-inc.com
Email: freeland-inc.com@freeland-inc.com

LOOKING TO CUT YOUR BUDGET?

LET US HELP REDUCE YOUR
ENGINEERING COSTS WITH REBUILT TUBES.

WE OFFER A GREAT WARRANTY, QUICK
SERVICE, AND A MONEY SAVING PRICE!

We also buy used tubes.
Recycle those unwanted duds for $$$ CASH $$$

We are a third generation,
e American owned and operated company,
e rebuilding quality tubes since 1940.

e ————— —— —— e ——— —— i ———

Freeland Products, Inc.

75412 Highway 25 + Covington, LA 70435
1-800-624-7626 + 985-893-1243 - freeland-inc.com@freeland-inc.com

' |
' |
' l
: Take __  THE COST OF YOUR NEXT :
| 10% Off REBUILT TRANSMITTER TUBE. |
' |
' |
' |
' |

This original coupon must accompany
the used tube when sending it in
for rebuilding, for discount to apply.

This coupon is only valid for one rebuilt tube.
COUPON COPIES ARE NOT VALID

b e e e e e e e ———— — — - ————— ]

Lower Prices * Better Quality * After Sale Service

5 'Ia ;
NBE-30 - 30 Watt Exciter — $999.00

* Broadband amplifier.
* Al 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 frim pct is located on the front. $2,499.00

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

NBA-500 — 500 Watt RF Amp  NBA-1000 - 1000 Watt RF Amp
$3,999.00 $6,499.00

* 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 iinal stage.

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

Remotes
fastx easy

rom @Nyywhere

in the USA!

L0 quality digital stereo

audio to GO!

A Mounts on most vehicles or trailers. folds flat

A Great for news. special events. and remotes
A Finds satellite in minutes with No engineer
A Use it as a backup STL when not out makingg money

A bo where your station has never gone before
and yive YOUR station a competitive edge!

Satellite Lynx
888-SAT-LYNX
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Tech
Tips

by Stanley Swanson

STL Monitoring
Intermod Sleuthing & Rackrails

[YUMA, Arizona] Are you sure your STL is “on
Sfrequency” and working? Here is a way to get a quick
check on the STL status, as well as some other tech tips
from Radio Guide reader Swanson.

Tip #1 — STL Monitoring

The KBNL transmitter was frequently offthe air due
to problems with our rural power company. But I wanted
to be sure that it was a transmitter problem and not a
problem at the studio.

So I bought a scanner that included the
950 MHz frequency band. [ could hear the
STL signal several blocks from the studio,
evenoutside of the STL path. Although the
audio was distorted becausc of the narrow
bandwidth of the scanner, at least I could
tell that the STL transmitter was on the air
and had audio.

However, I noticed the STL seemed to
be slightly off frequency according to the
reading on the scanner. At first, [ thought
this was a problem with the scanner, but
when [ found that other STL frequencies
were indicated correctly on the scanner, |
knew our STL transmitter was off fre-
quency and sent it away for repair.

Tip #2 —~ Chasing Strange Intermod

Intermodulation (commonly referred
to as “intermod™) is the production of
frequencies equal to the sum and differ-
ence of integral multiples of the original
frequencies. In practice, this is caused by a
nonlinearcircuitelement. Solving intermod
problems is sometimes a difficult task.
Maybe these experiences will give you
some idea of where to look.

My firstexperience with intermod was
when we received a phone call saying my
station was interfering with reception to
ambulance calls in downtown Rochester,
New York. “Itmustbe a problem with your
station,” because we were told that it oc-
curred only when WCMF was on the air.

The WCMEF antenna was located on
top of'a bank building penthouse in down-
town Rochester. Our first response was
that the ambulance service should install
filters to protect the ambulance receivers
from interference. But that did not work.

Interfering Indicator

Finally, someone noted that the amount
of interference seemed to vary with the
position of a wind direction indicator
owned by the city of Rochester for smoke
abatement purposes, and located near the
WCMF antenna. We also discovered the
interference was a combination of the
frequencies of WCMF, another FM sta-
tion 4 MHz and 1000 feet away from us
and a paging service 4 MHz from the
ambulance frequency.

In most cases, intermod is caused by a
combination oftwo frequencies, but in this
case it was a combination of the frequen-
cies of WCMEF, the other FM station, and
the paging service.

Eventually the wind dircction indi-
cator blew down, and the interference
disappeared.
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Diode on a Hot Tin Roof

When I moved to Laredo, Texas, I noted intermod
at several places on the FM dial. These had audio
which corresponded to FM stations located ona TV
tower in Laredo.

One day I noticed the intermod had disappeared. As
[ knew the chief engineer at the TV station, I called him
tolearnifanythinghad changed. “No,” he said, only that
they “were working on the roof.” “What kind of roof is
it?” “Metal.” “Oh!”

Problem solved! Obviously a metal contact some-
where on the roof had acted as a diode.

Guy Wire Trouble

In Yuma, Arizona, KYRM was accused of caus-
ing interference to a business frequency because
KYRM audio could be heard on their frequency. The
interference disappeared when a local TV station
went off-the-air.

Reliable, cost effective
FM stereo transmitters
from 1 to 1000 watts

The TV antenna is located on a tower near the KYRM
antenna. Finally, someone noted the interference varied
when a guy wire for the KYRM tower was moved. The guy
wire was near the KYRM antenna, although this was not
obvious from the ground. The antenna was moved to a
different leg on the tower, and the interference disappeared.

Tip #3 — Rack Screw Solution

Did you inherit one or more racks that use clips rather
than having holes tapped for 10-32 screws? If so, | do not
need to tell you about the frustrations with rack clips.

[ found that the width behind the mounting strips on
ourrack isgreaterthan |9 inches, more than enough space
to mount Middle Atlantic RRF Rackrails behind the
mounting strips. The Rackrails are tapped 10-32 with
standard spacing, and they come in lengths from 3-1/2 to
78-3/4 inches. Their Web site www.MiddleAtlantic.com

gives a complete list of the available lengths.
Stanley Swanson is CEof KYRM, Yuma, AZ-sswanson@hcjb.org
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BROADCAST

FM Transmitters

www.bwbroadcast.com
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R @ r—m/zﬁ:?// Clectsonics

ITEMS YOU WON'T NEED

Tower Crews
Lossy Combiners
Separate HD Transmitters
Floor Space
HVAC Modifications
Complicated Coax Plumbing
Separate HD Antenna
Excessive Cash, Time, or Aspirin

FOR PRICE AND DELIVERY CALL
CONTINENTAL ELECTRONICS CORPORATION
www.contelec.com  800.733.5011

We hear you. Loud and ciear.

e

LOOK TO LARCAN FOR TRULY MADE
TO MEASURE FM SOLUTIONS Custom Fit Features:

Designed with a difference to ensure the highest quality audio performance - e Superior Audio Performance
LARCAN offers a superior range of solid-state FM solutions from 25w to SkW. ® Modular Design

Customer driven and purpose designed for optimum performance - we bring e Wideband Operation

you the ultimate in FM broadcast technology from 'start to service'. ¢ Automatic Tuning (front-end)}

* High Selectivity

e Fully Synthesized (Tx and Rx)
e Internal FCC Code Key Module
e Compact 1RU Design

We hear you. Loud and clear.

s T 0 O
=TT M
25w FM Translator
FMT-25

U.S. Tel: 1-303-665-8000 o Fax: 1-303-673-9900 Canaca Tel: 1-905-564-9222 e Fax: 1-905-564-9244
www.larcan.com Email: sales@larcan.com
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DA
Q&A

Transmission Line
Matching — How Critical?

by Ron Rackley

[SARASOTA, Floricda] Question: Although our antenna
monitor and monitor point readings are within their li-
censed limits, the transmission line operating impedances
at the phasor cabinet output indicate there are some mis-
matches on the 50-Ohnt lines that run to our four in-line
towers.

For example, the Operating Impedance Bridge (OIB)
shows the tower #1 line impedance as 60 +j 30, tower #2 as
55 +j 2, tower #3 as 51 -j 12 and tower #4 as -6 +j 125, Does
this mean mistakes were made when the system was origi-
nally tuned or that something has gone wrong since? And,
will these mismatches result in poor system bandwidth?

Answer: Mostimportantly. since the parameters and moni-
tor point field strengths are normal, it does not appear that any
significant changes have happened since the proof.

While some of the symptoms could individually be indica-
tive of'a problen, taken together they paint a picture of a fairly
typical four-tower in-line directional antenna with power divi-
sion that feeds most of the system power into one or both of the
two interior towers and feeds very little power into (or receives
power from) the end towers. The power division impacts how
transmission [ine operating impedances must be viewed.

DIFFERING PURPOSES

In a DA, the transmission line from the transmitter to the
phasor serves to provide the proper load for the transmitter’s tinal
amplifier and should be matched to its characteristic impedance.

The transmission lines connecting the phasor and ATU
networks inaDA systemare different. They function. inasense,
as circuit branches to set the current and voltage relationships
between the circuit nodes to which they are connected in the
system. They do not necessarily have to be matched to their

characteristic impedance; sometimes they serve better when
they arc not matched — but attention still must be paid to the
degree of mismatch that may be tolerated in them.

There are four major concems when lines are mis-
matched: staying safely within the power rating of the line,
avoiding currents and voltages that exceed the component
ratings of the networks connected to them, the bandwidth
impact of the line mismatches themselves, and the band-
width impact of having networks on either end of the line
adjusted outside their design ranges.

LINE MATCHING

The lines that carry most of the input power, as the tower #2
and tower #3 lines evidently do. should be matched to low
VSWRs forall of these reasons. A VSWR of 1.2:1 is generally
adequate for such lines and both tall within this range.

The tower #1 and tower #4 lines are probably mismatched
because little power flows through them - their main purpose
being to set the current and voltage relationships between the
phasor front-pancl controls and the ATU network components.
It little power flows through them. mismatches that would be
intolerable for lines carrying high power cause little concern.,

In fact. there are good reasons to intentionally mismatch
such lines — forexample, being able to control the parameters
of atower with very low power (or one with so close to zero
power it can be either positive or negative with slight
parameter changes).

With such towers, precise matching to the line s character-
istic impedance — even if possible — will prove futile if the
parameters are changed even slightly because the base imped-
ances are very sensitive to the ratios and phases of all of the
towers of the array.

BANDWIDTH CONSIDERATIONS

Itis not unusual to find line mismatches within directional
antennasystemsthathave poorbandwidth performance, but the
bandwidth problems are not necessarily caused by the line
mismatches. Commonly, the same basic DA pattern character-
istics that cause poor bandwidth - due to low base operating
resistances within the system - also lead to situations where
transmission lines are significantly mismatched whether inten-
tionally or unintentionally.

Unfortunately, these characteristics are a function of the
basic array geometry and pattern shape —and usually cannot be
improved without specifying new tower locations on a larger
and differently shaped piece of property.

There are situations where improved line matching can
improve bandwidth, when the transmission lines of the high
power towers withina system are seriously mismatched, but the
amountofimprovement possible may still be limited by the DA
pattern’s inherent characteristics.

BRIDGE INSERTION EFFECTS

Measuring truc transmission line operating impedances
with an OIB is more difficult than most people realize, as
insertion effects cause the parameters to change which, in turn,
changes the tower impedances and line matching. Thiseftectis
much more significant for low power towers.

In order to preciscly know an operating impedance., it is
neeessary to make adjustments to restore the correct antenna
monitor parameters with the bridge in the circuit for cach
measurement — something that is not normally done. The
impedances that can be measured by simply inserting an OIB
give casily repeatable reference information and the resulting
impedance differences are not great for high power towers
where matching matters the most.

ATTEMPTING BETTER MATCHES

Ifitis desired to experiment with adjusting ATU networks
totrytoachievebetter matches, carefuily document every move
that is made so that it can later be undone. The process of getting
the correct parameters and desired line matches at the same time
is a very complex onc — requiring that many variables be
“juggled” simultancously.

Even for highly cxperienced AM antenna engineers, at
some point all of this can come down tosimple experimentation
to*"sce what happens.” Of course, fora system that has operated
normally for some time, doing nothing is often a reasonable
course of action.

Ron Ruacklev finds divectional amennas fascinating. and is
Tappy 1o share his thoughts. Hlowever, due 1o his existing conmit-
ments arid ravel scheduide. le regrets being unable to reply person-
allv. If vou have suggestions for fitnre topics, please send then 1o
editorradio-guide.com
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CircuitWerkes

MicTel

PGM/Mic Input
e in L-wﬂl‘ PGM In

800
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/

Remote_aBroadcast Solutions

dcasts with the DR-IO

¥ The DR-10 is a Dial-Up remote control with balanced, telephone
audio input & output that can control many automation systems

or your audio console for unattended remote broadcasts.

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

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

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.

¥> High quality, user-switchable, internal limiter

prevents clipping.

¥ External power input with silent, auto-switching

battery backup.

¥ Individual gain controls for send, receive and

headphones levels.

TelTap Pocket-Sized Manual Telephone Coupler

£ Can be used as a phone tap or a passive manual telephone coupler.

¥ Send or receive telephone audio.

£ Compact size & low cost makes the TelTap a great addition to

your remote Kit for main or backup capabilities.

Discover more online at

www.circuitwerkes.com

CircuitWerkes, Inc. - 2805 NW 61th Street. Gainesville, Florida 32609, USA. 352-335-6555
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pLEElepRASTleR RS el Eidelgl Radio and Television Studios

Ram Broadcast Systems builds studios for
most of North America’s major networks,
group stations, and news organizations.

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

» Studio Design & Fabrication

* Pre-Wired Systems

» Broadcast Furniture

« Switchers

« Metering

« Amplifiers

« Wire & Cab'e

e Racks , , =

« Accessories % P& e . RAM Broadcast Systems

« Used Equipment - - S ‘ WWW.ramsyscom.com

« And More! ’ 800.779.7575

PTELK

kW Power Amplifier GORMAN-REDLICH \3"{9&9;@,,
257 W. Union Street, Athens, OH 45701 -

Prlce Bre akthrOu gh Phone: 740-593-3150 ~ =ax: 740-592-3898
- B = - Mocel CRW-S Weather Receiver

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

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

Easy to Use and Reliable EAS Equipment*

FMS00 Combined up to 4kW output power

i . } _ . e Pre-programmed for your location.
Each FMS500 is a sclf contained unit capable of stand

‘ e Program interrupt relays built in.
alone operation

e Six audio inputs.

m  Raisc or lower can be performed from any of the e 2 minutes stored audio.
FMS00s or remote raise lower o All operations via keypad.
kW SERIES POWER AMPLIFIERS EAS1 Encoder-Decoder EAS1 Encoder-Decoder
EAS1 Decoder
|Fower Price EAS1-CG Encoder Decoder with built-in character generator.
|1.0kW $4,900} *Optional DTMF interface availeble.
11.5kW $7,500}
{2.0kW $9,800 Model CMR Digital
3.0kW $16,0001 Antenna Monitor

4.0kW $20,000; e Remote Controliable

Visit our web site wan ptekpower.com for full details e True ratio readings.

e Phase sign automatic. no extra
EIPTER <11 schooldale Drive San Jose CA 95124 | Model CMR Digital Antenna Monitor operat/or?.

408 448 3342 FAX 408 540 999 |
| Contact Jim Gorman at: 740-593-3150
I jimg@gorman-redlich.com -~ www.gorman-redlich.com
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FCC

by Bruce Eisen

Proper Contact
With the FCC

[WASHINGTON. D.C.] It may be that you arc a
station owner, a general manager, or an engincer. No
matter which. anytime you are waiting for news about an
application your station has pending at the FCC. it secms
like any official action requires a cicada’s life cycle.

Is there any way you can speed things up? Or. does the
FCC simply move to a different drummer? Perhaps you do
not have a communications lawyer. Or maybe you do. but
you do not want to spend any legal dollars to have someone
assay something that you think you are qualified to handle.
Letus discuss some waysto reduce frustration and lost hairs.

THE ALTERNATIVES

Here are the big questions: should you pick up the
telephone and call the FCC Bureau that is holding your
application hostage? Should you just sit back and let nature
take its coursc. growing cver older in the process? Or.,
should you bite the bullet and call the lawyer to make an
inquiry on your behalf?

These are extremely important considerations because
the life of a radio station may depend on the timely
processing of applications at the FCC. And yet. we all
know that the agency can take forever in accomplishing
what appears to us to be the simplest task. i.c., reviewing
a proposal and processing it through to conclusion
hopetully a “grant.”

What causes the apparently unreasonable delays that
we are encountering? If'you collar a staff person. he or she
will tell you that it is a matter of backlog. Thus we have the
idea placed in our minds that there is a huge pile of paper
or clectronic application material that must painstakingly

lall
Bob, llike,
ennie o Nlalt
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.

1))

’ jYOU KNOW WE KNOW RADIO!
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be reviewed - one-by-one - by appropriate staff before
something pops out in the form of a construction permit for
your station (or perhaps a letter).

The issue is how best to move the process along and.
more particularly, who should be the point person. Perhaps
you think it really does not matter who makes the inquiry.
Think again. [t may be critical.

THINGS CAN QUICKLY GET STICKY

Communications lawyers are presumed to be experts in
staft relations and skilled in successtully prosecuting appli-
cations on behalf of their clients. But is that always true?
Some years ago, [ was involved in a super-charged television
case where one of a number of issues designated for hearing
included an “ex parte™ issuc against an applicant.

The FCC’s “ex parte Rules™ are a complex of “*do’s and
don’ts™ that relate to contacts between the staff and appli-
cants or their representatives. It is enough to say that one
cannot advocate the grant of an application to certain staffers
if the application has previously been opposed by another
party and the opponent has not been told about the contact.

One of the attorneys in my TV case had aggressively
pushed her client’s application. However. following alle-
gations by a petitioner and an independent investigation
made by the FCCs Inspector General, it was decided that
a question had been raised whether or not the attorney had
crossed the line and advocated a grantas opposed to simply
seeking astatus report on the application (as ifany attorney
secking a status report for a client’s application is not
really advocating its grant!).

After many months of litigation, pleadings and ap-
peals. the lawyer was admonished for the allegedly over-
zealous prosecution of her client’s application. Techni-
cally. under the issuc, her client could have been disquali-
fied. So the fact that a lawyer is making the inquiry is not
a guarantee that he or she is going to be very effective.

EX PARTE IS EXTRA RISKY

Itis never advisable for an applicant or an employcee of
the applicant to contact the FCC independently if the
application at issuc has been contested. formally or infor-
mally. The risks are just too great.

Tascam MD350 Mini Disc *
List-$3&5

with free freight, beach cooler,
and drink Koozies!

= D

HHB 830 CD Recorder/Player *
Sale Price-$549

List-$0¢9
with free freight, beach cooler,
and drink Koozies!
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TASCAM

Sale Price-$469

Even ifno death penalty ensues. the delay caused by an
inappropriate contact will likely be far greater than normal
and could result in more significant legal costs to cure the
predicament of making an unauthorized ¢x parte contact.

1fan application has been pending for what you believe
1o be far too long a time, and if that application is the
subject of an objection or petition, the best way to handle
the matter is to request an attorney to make an inquiry at the
FCCastohow longitis likely to take before the application
is acted upon.

The lawyer will then use his or her past relations with
the FCC staff and knowledge of the FCC’s Rules to get a
timely answer as to when action can rcasonably be ex-
pected. Sometimes the answer is correct, sometimes it is
off by a generation or two. But at least it will give you a
frame of reference as to when action can be expected and
perhaps allow you to make plans accordingly.

WHEN THERE IS NO EX PARTE

Thankfully, most applications pending at the FCC are
uncontested. So. is there a problem if you make an inquiry
yourself? Some lawyers warn their clients that under no
circumstances should anyone but the lawyer make the
contact. That sounds awfully self-serving. But, there may
be good reason for that belief.

I am not giving away any secrets when 1 state that
sometimes there really are ties between members of the bar
and the staft at the FCC. Some attorneys pride themselves
on their ability to develop relationships with the staff so
that when the time comes, the attorney. at least, believes
that his or her relationships forged with the staft are
responsible for quicker action.

Of course. that cuts both ways. Some lawyers are lousy
at building bridges to the staff'and may actually defeat the
purposc of the contact!

In our next column, we will consider some successtul
approaches to FCC staft that can get you the information
you scek.

Bruce Eisen. of Kave, Scholer. has been a communications
attorney for some 20 vears. If vou have a question regarding the 1°CC
Rules them 1o Bruce ai
heisentakavescholer.com

and  Regulations,  send

Broadcast Sales:
Mid-South Sales Office
Bob Mayben

> bobmayben@usa.net
Voice (877) 391-2650

Central Sales Office
Bernie O'Brien

> bernieob@earthlink.net
Cell (731) 695-1714

West Coast Sales Office
Doug Tharp

» dougt@scmsinc.com
Sales (866) 673-9267

Mid-West Sales Office

Mary Schnelle
> marys@scmsinc.com
Sales (513) 899-3036

South-Atlantic Sales Office
Art White

> whitearthur@bellsouth.net
Sales (770) 632-1295

North-East Sales Office
Jim Peck

> jpeck001@scmsinc.com
Sales (315) 623-7655

South-West Sales Office
Tyler Callis

> tylerc@scmsinc.com
Office (877) 699-9151

ProAudio &

Southeast Sales
Ric Goldstein

> ricg@scmsinc.com
Voice (877) 640-8205
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AM Ground Systems Co.

Ground System Construction,

“lﬂ PETEB nAHI- co- '0' Evaluation & Repair
B“Sl?lﬂ transformers 1-877-766-2999

* [ ] www.amgroundsystems.com

Has ycur station lost coverage over time?

Is your AM ground system over 30 years old?

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

Has your ground system been damaged or vandalized?

Is your base impedance or directional pattern unstable?

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

capable of?

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

DC filter capacitors * variable capacitors

custom rectifier assemblies * transient suppressors m‘iable On-time |nsta"ati°n
d th - -
anehen some Quality Workmanship
Peter Dahi Co. Tower Tune-up

write or fax for an extensive catalog

915 751-2300 - fax: 915751-0768 « 5869 Waycross * El Paso, TX 79924 Free Budgetary EStlmaies &
www.pwdahl.com « pwdco@pwdahl.com Quotes
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Survival

Guide

The Care and Feeding

of Your Competition

[EASTHAMPTON, Muassachusetts| In May. the
President and CEO of a major group owner added a third
Nuclear Option to our lives. One is too horrible to imagine
but the most recent probably will atfect broadcasters more
than all the others.

by Rich Wood

TARGET PROMOTES WAL-MART

[ can only imagine how many engincers reading this
have been asked to provide a feed to a satellite radio
service, just to appear to be on the cutting edge of
something.

Ina way. itis a hittle like Target allowing a Wal-Mart
sign on their building. It will be interesting to see if
program supplicrs (stations. networks or one-man shops)
will risk losing their terrestrial affiliates. who provide huge
numbers compared to an individual satellite channel.

In a sense. as Yogi once said: “this is Déja vu. all over
again.” I recall being very surprised when NBC-TV began
promoting MSNBC using its network aftfiliates, essen-
tially telling viewers they should go away from broadcast
to cable. There is no benefitto the local affiliate. However,
the stations rolled over and played dead: apparently. the
network had a very strong upper hand.

In our case, the satellite providers have no hand other
than a trendy perception. It seems to me that we are
cnabling a competing technology and aiding and abetting
our own demisc by allowing shows we pay for. cither in
cash and/or inventory. to be used to compete against us.

If this option spreads you can expect major changes in
the face ofradio, Talk Radio in particular. Most syndica-
tion is barter. A few major syndicated shows now charge
stations both cash and inventory. In exchange, stations

have the expectation that no one else will intrude on their
turf within either mileage or market clauses.

Right now the competition is minimal and it is ripe for
a line in the sand.

AN EXPLOSIVE SITUATION

[ sensc a cold war is developing. In one case. a station
cancelled a network show because it also appears in their
marketon satellite. The network refused to fet themout of the
contract. That tells me the network values the satellite
exposure more than their terrestrial affiliates - not a good
precedent to set. The network feels it has the upper hand and
has forgotten it has nothing without its affiliate stations.

While many have retused advertising for XM and Sirius
because of their bashing of terrestrial radio. none but Saga
Communications has done what most competitive organiza-
tions in other industries do. They refuse to provide aid and
comfort to their competitors. emergencies excluded.

Any show carried on either satellite service will not be
carried on a Saga station. Saga is going to enforce the
normal market exclusivity clause contained in most syndi-
cation contracts.

Saga and the other groups who are considering the
same policy will never be in abetter position to demand the
marketexclusivity they expect. Not many program provid-
ers will be wilhng 1o losce radio stations just to have their
shows fall from the sky.

DEALING WITH THE TEMPTATION

About a yecar before XM launched its birds T was
approached at WOR by an XM representative wanting me
to put our programming on the service. The owner and |
said no because it would bypass our network affiliates (and
their local spots) in violation of our contracts with them.

Since that time, a number of program supplicrs have
trampled cach other to get their product. for no compensa-
tion in many cases. on the satellite services. Even before
them, some TVRO operators wanted the same permission.
We did offer to provide original programming to XM.
separate from our on-air shows
cver, this was not what they wanted.

same with Sirius. How-

The cutting edge appears to be aimed at our throats and
it looks to be sharp. How sharp depends on how many
stations and groups follow Saga’s lead.

STAY TUNED - LIVE AND LOCAL

This may be the perfect impetus to do more “live and
local.” Many listeners complain ofthe lack ot local service.
If group owners are scrious and do not cherry-pick their
battles, there will have to be much more local program-
ming. assuming the program providers cross the line and
remain on satellite. The risk is great: many highly rated
shows already are on satellite.

Unfortunately. we often give little more than lip ser-
vice to being unique. [f we share our programming with
competitors. whatever unigueness we might have goes up
in smoke made up of data bits. The smoke is always black.

As it is. we find ourselves saddled with the “cookie
cutter’™ label. This gives even our most intelligent critics
more ammunition in predicting our death. Ultimately they
may sce us as little more than terrestrial translators.

Will tledgling services like Air America grow their
aftiliate base by crowing about being available somewhere
else? Will mature shows wither as strong groups. commit-
ted to exclusivity. cancel them in favor ot something they
feel they own in their markets?

EARTH vs SKY - RADIO’S NUCLEAR OPTION
This brewing war will require networks and syndica-
tors who allow their programming on satellite services to
make a lite-altering decision: stay with the satellite folks
and call the station groups” bluft or leave with the date that
brung them  and return to serving the terrestrial radio
stations that made them what they arc, providing far more
audience than satellite will for many. many years to come.
Shows that syndicate themselves could quickly wind up
dead in the water once this finally comes to a head. Maybe
this isthe calltoarms  radio needs to return to being unique.

Rich Wood has programmed stations and uetworks for over four
decades. und now operates Rich Wood Mudtimedia. a progranming
production consulting company in Western MA. Contact Rich ai:
richwoodpobox.com

1 ST
—Q [

For its excellent quality-price volue
For its adjustable transmission
power output from 0 to 20W for any
selected operational frequency

For its double conversion receciver
that makes it apt for digital codifica-
tion (Up to 4 audio chonnels)

frequencies from 150 MHz to 960 MHz

disconnecting the audio from the transmitter)

needed.

k '

phone. (305) 477-0973
(305) 477-0974
fax. (305) 477-0611
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for being digitally synthesized in 20 MHz operational bond for

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

For its remote control.

For its capability to work
with AC power voltage from
90 to 250 V, 50/60 Hz, ond >
also with external bottery if 3 — -

3100 NW 72nd. Ave. Unit 112
MIAMI, Florida 33122 USA
http://www.omb.com
usa@omb.com

For its analog telemetry L]

For being made for mono or 4
stereo (MPX) signal.

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

Control panels available.

N +1 SwiTcHING MATRIX

Free UPS Ground shipping within the continental USA
and Canada - SWITCHES ONLY

Micro Communications, Inc.
Toll Free: 800-545-0608
www.mcibroadcast.com

WHY NOT SWITCH TO MCI1?
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\I}f’q/’ * Gibralter IV Series * Standard AZ-EL '\'\7 ]/
X N\,

7 \+
'{-#Z’:\ * Horizon to Horizon * Heavy Duty Polar _;;_;3"
-1

22 ANTENNAS

bae.  ANTENNAS

cos ANTENNAS
ANTENNAS

ANTENN‘AS
Woll  COMMERCIAL QUALITY
W (6m 9m 10m 12m 15m 18m 24m 27m 30m 33m, 37m, 39m 4 2m, 4 5m 50m)
5 Call For Info

800-627-9443 608-326-8406

\'" www.dhsatellite.com
|-
g Offenng: OVER 600,000 Manufactured :
ot ks Bt A el
S

. i Cable Fax: 608-326-4233 &
* Receivers Email: dhsat@mhtc.net '..,él'f..‘
. fn...
Controllers Buy Factory Direct & &

* Antenna Covers Save! :

* Custom Fabrications

Missing Some of Your Radio Guides?
Get Them All on the BDR

Sometimes that magazine you lent out does not come back. Or,

you left it at the studio, and need it at the transmitter. Version 2.7 of

the Broadcaster's Desktop Reference (BDR) now includes every

issue of Radio Guide from January 2003 to the present. Plus, there
(g is an index for the PDFs, for easier location of older articles.

O

0 “‘ The BDR is an ongoing effort to provide useful tools, information, and
\Ne “ history of interest to broadcasters.
(‘\G *a The CD includes several sets of Radio
O(\ o‘ Utilities, an AM and FM/TV database viewer
\X\ (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 the archives
\N of the BROADCAST mailing list from
www.radiolists.net, going back over seven
years. Using your reader, lots of tech tips

from the field and other helpful info are quickly searchable.
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 fundirg the

A improvements. If you pay more, it will be put to good use.
Of course, Ilke a" KCI prOdUCtS If you have wideband Internet, we can now make arrangements for
Cam-D™ ‘s not afraid of the dark.”’ you to get the BDR quicker, via the Internet.

Credit Card Payments Accepted at:

KAHN COMMUNICATIONS, INC. ) :
www.radio-guide.com/products.html

338 Wastbury Avenue
Carle Place, New York 11514

) i Or send your check or money order to:
New York City Office Barry Mishkind, 2033 S. Augusta Place, Tucson, Arizona 85710
212-983-6765 Please include your snailmail and email addresses.
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Tool Tips and Applications

Soldering Tip Care and Use

When it comes to soldering irons, “the tip is the
tool.” The rest of the iron holds and heats the tip and
controls its performance. But the tip is the critical
component that must transfer heat cfficiently and
reliably to the connection point. Inadequate or im-
proper tip maintenance is a lcading cause of soldering
problems. What is the best way to avoid trouble? The
key to good tip maintenance is to keep the tip tinned
with a thin coating of solder at all times.

This solder coating also forms a heat bridge be-
tween thetip and the parts being soldered. Itis difficult
to heat parts cfficiently with a point contact alone, as
occurs with a “dry” (un-tinned) tip. With a tinned tip,
the coating tends to flatten out as the tip touches the
connection, creating a larger surface contact area
which in turn forms a more cfficient heat path.

Proper tinning also optimizes tip life. Most tips
consist of a copper base material, plated with iron to
prevent crosion. Iron, however, tends to oxidize rap-
idly. When oxidation occurs, the tip becomes covered
with a black or brown scale, which will not wet with
solder - greatly reducing hcat transfer. This is com-
monly known as “burn-out.” Burned out tips are
usually discarded, though they may often be cleaned
carefully with a fine abrasive and re-tinned.

To prevent burn out, always kecp the tip tinned
with a thin coat of solder — not only during soldering
but also when the iron is sitting at idle in the holder.

Very often, an opcrator will wipc the tip clean
before returning the iron to the holder and will not re-
tin the tip until starting the next soldering task. This
will cause rapid burn out. Also be sure to tin new tips
as soon as they arc heated to the solder melting point;
otherwise, they can burn out within minutes.

TIP FAILURE PROBLEMS

Another common cause of early tip failure is the
usc of active fluxes, either as liquids or cored in the
solder. They can cause rapid surface oxidation, which
forms pinholes in the plating. The tin will then enter
into solution with the copper base material, creating
large holes or pits on the tip surface.

Be awarc that the water-soluble fluxes, which are
corrosive at high temperatures, can be especially
damaging to tips. Many companics use water-soluble
fluxcs only during wave soldering followed by thor-
ough aqueous cleaning to reduce flux residue on the
circuit board.

The use of wire solder cored with water soluble
flux during touch-up and rework operations will still
result in very rapid tip failure. One way to minimize
the problem is by using anon-corrosive rosin core flux
during rework.

The usc of "no-clean™ fluxes is increasing world-
wide. "No-cleans™ arc designed to be used for solder-
ing very clean parts where minimal cleaning action is

necded. This very mild cleaning action is usually
insufficient to clean normal oxides off soldering iron
tips. Afterashortamount of use the tip beccomes badly
oxidized, will not wet with solder and exhibits the
“burn-out™ appearance of black or brown scale coat-
ing the working surface.

To clean tips oxidized due to using “no-clcan”
fluxes, it is best to flush the tip several times with a
rosin activated flux cored solder, such as Kester #44.
This should remove the oxides, unless the oxidation
hasbeenallowed tobuildupexcessively. Once cleaned,
the tip surface should be covered with a thick coating
of solder. (Courtesy of Cooper Hand Tools)

—

For a full, on-line Weller® Soldering Products
catalog, visit: www.cooperhandtools.com

For additional information, contact
Cooper Hand Tools Customer Service .

Phone: 919-362-1670

Eonsultant

Radio Consulting Engineers

P.O. Box 728 Apex, NC 27502 (919) 387-0099

EMC Test Lab

* FCC Applications
® Frequency Searches and Coordination
* AM-FM-CATV-ITFS-LPTV
( ° * EMC Test Lab

Consulting Communications Engineers

FCC and European (IEC)

Email: info@owleng.com 651-784-7445

5844 Hamline Ave. N., Shoreview, MN 55126

=/ OWL ENGINEERING, INC.

Fax: 651-784-7541
Member AFCCE

EXPERTS IN:

(—

Consulating Doug Vernier
. . Telecommunications Consultants
Communications —— -
ASSOCIATES . Broadcast Engineering Consulting
Engineers

FCC Applications « Design « Field Engineering « Tower Detuning
Upgrade & Relocation Studies « AM Directional Array Tuning & Proof

FM « Directional Antennas * RF Exposure * TV * DTV Transition

210 S. Main St, Theinsville, WI 53092 » 262-242-6000 « Fax: 262-242-6045
www.evansassoc.com Member AFCCE

AM/FM/TVIDTV
) Custom Mapping Service
Frequency Searches
Propagation Prediction

FCC Application Preparation
) Directional Antenna Design

.v-soft.com

Oft WWW.V-50!

‘ ;s T - consulting@v-soft.com
COMMENK lm (800) 743-3684

Market Analysis

b"étaworld®

data services, specialized maps, and

Phone: 800-368-5754
Fax: 301-656-5341

Engineering Software
Ethnic/Demographic Data
Custom Full-Color Mapping
Sales Marketing Packages
Dataworld® is America's unequaled provider of

broadcasting-related technical reports and services.

info@dataworld.com
www.dataworld.com

MULLANEY ENGINEERING INC.
Consulting Engineers

+ Design and Optimization of
AM Directional Arrays

« Field Work

* Analysis for New Allocation

« Site Relocation and Upgrades
AM-FM, TV LPTV
Wireless Cable
(MDS/MMDS/ITFS/OFS)

+ Environmental Radiation Analysis

301-921-0115 « Fax: 301-590-9757
Email: mullengr@aol.com

System One
Communications
Broadcast Constructors
and Consultants

888-625-5649
* AM-FM Site Construction

» Complete Tower Service

* Antenna & Transmission
Line Diagnostics

fGraham Brock Inc.

Broadcast Technical Consultants

Full Service From Allocation to Operation
AM-FM- TV - AUX Services
Field Work - Antenna and Facilities Design
Over 35 vears engincering
and consulting experiance.

912-638-8028

202-393-5133
www.grahambrock.com

S—

ANALYSIS

Electronics Research, Inc.
812.925.6000 www.ERlinc.com

ERI Structural Analysis \

Q/@E,E»EEO/%\ New Construction
é{@G\NENQ ) Emergency Field Service AMe*FM - TV * LPTV .
u.c/')/ § \1 Ps N ! Preventive Maintenance Cellular/PCS Site Analysis
@ (| STRUCTURAL | S A} Broadcast Works builds and maintains P.0. Box 1130, Mariton NJ 08053

™~
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BROADCAST WORKS

Applications and Upgrades

broadcast facilities all over the country
We work in markets of every size

903-509-2470 Fax: 903-509-0880
Email: hello@broadcastworks.com
Web: www.broadcastworks.com

Communications Technologies inc.

Radio Frequency/Broadcast
Engineering Consultants

Phone: 856-985-0077
Fax: 856-985-8124
web:www.commtechrf.com

Clarence M. Beverage

L Laura M. Mizrahi J




Our client list 1s secret.

Every day, more than 750 broadcast-

ers rely on TWOx12 twelve-line phone systems

to insure their critical talk radio programming. Two advanced digital
hybrids deliver the best caller audio possible, thanks to our famous
Digital Dynamic EQ. Status Symbols visual call management (a Telos
exclusive) helps producers screen calls easily, without guesswork.

Planning a big, consolidated build-out? Consolidate your phones as
well with Series 2101, the world's only multi-studio talkshow system.
Series 2101 lets you expand your facility’s call capacity when needed
— allows control of up to 96 callers and 32 studios. Not only that,
Series 2101 uses high-quality digital phone lines to deliver caller
audio that's next-room clear (and help reduce Telco wiring, too)

At Telos, we're all about choices. Take our Desktop Director (right),
it works with TWOx12 and Series 2101 systems, can be expanded
to control up to four hybrids or up to 24 lines when used with Series
2101, and has a built-in handset, speakerphone and headset jack.
Or, choose the new Call Controller (left) and “bring your own phone”
for screening... even works with wireless phonesets.

ONE-x-Six is perhaps the world's most popular auto-nulling multi-

line phone system. Also the world's most affordable! Like all
Telos talkshow systems, ONE-x-Six integrates with our optional
Assistant Producer software to allow fast, intuitive remote
screening via LAN or WAN connections.

Naturally, we are obligated to protect the identity of clients who use
Telos talkshow systems. We would no doubt get a Stern warning
from any user whose name we revealed.

But rather than Rush to superlatives, let us just be Frank’n get to the
point. When you’re ready for the world’s best talkshow system, the
answer is Clear; it’s as easy as ABC. Whether your station is located
in Salem or Susquehanna, Telos has a broadcast phone system just
right for you. Why, the possibilities approach Infinity.

In our eyes, reliability is King. After all, if there’s a failure, you
can Kiss your ratings goodbye. You need your phone system to be
a Citadel of Mega reliability. Not to Mix metaphors, but you need
something Hot, Lite on the pocketbook, and full of Power. Really,
it’s Radio One-oh-one.

And unlike gear with tech as dated as an old Bonneviile, Telos talk-
show systems undergo constant improvement. With us, it's a never-
ending Saga of advancement.

Telos. Striving for Greater Media through advanced technology.

(And don’t worry... we’ll keep your secret.)

‘/m

AUDIO | NETWORKS

www.Telos-Systems.com



Gear Guide:

AM and FM Transmitters

Exciters and Power Amps

Armstrong Transmitter

www.armstrongtx.com ¢ 315-673-1269

The Armstrong’s Series “B™ Solid State FM transmitters
feature exceptional quality and reliability. Built for the real
world these RF Workhorses are designed with maximum re-
dundancy.

Armstrong uses a building block approach to its Series “B™
with the FM2000B amplifier in various multiples to achieve
higher powers. The FM10000B for example consists of five
FM2000B amplifiers externally combined . exciter and driver
contained in a single cabinet.

This design philosophy gives the user the maximum redun-
dancy available in a Solid State Transmitter. Each 2000B ampli-
fier has three power supplies sharing the load. however only two
arc required to casily achieve full power output. So if a power
supply should fail you maintain full transmitter power output.

Complete system status is available, as is individual ampli-
fier status. Each Series B transmitter, is HD Radio Compatible
has VSWR foldback and optional power factor correction is
available which guarantees the best overall efficiency.

Bext

www bext.com ¢ 888-239-8462

The XL 300 1sa light-
weight, compact 300 W
FM Transmitter joining ‘
the higher power Bext XL cesbecuas ‘ﬂ
Series. = -

As onall the transmitters from Bext, frequency and all other parameters are
user programmable. When connected to a PC, Transmitter functions can be
viewed locally or via remote through a modem. and parameters can be
programmed or resct.

One of the many applications for any of the XL Series Transmitters is as
a stand-by unit connected to a Bext broadband FM antenna as a back up for
multiple stations — where the transmitter can go on the air by remote on any
frequency.

A built-in Sterco Generator and Limiter are optional.

In the same 19" (W) x 51/4" (H) x 19 1/2" (D) enclosure, Bext ofters also
the XL 500 (500 W) and the XL 1000 (1000W).

Broadcast Electronics

www.bdcast.com ¢ 217-224-9600

Providing outstanding RF and .
audio performance, the FXi 250/ e Sy |
60 were designed to address cur- i T o
rentand future FM analogand HD .
Radio requircments. ®
The FXi 250, with 250 watts
output, and the 60-watt FXi 60 arc
the only exciters deliverable to-
day that provide FM analog, HD
Radio and FM-plus-HD Radio
operation with mode switching available on-the-fly. As the FXi 250/60 is a fully-
embedded solution, there is no PC-based HD Radio equipment at the transmitter site.
The integrated Engine module modulates the HHD Radio OFDM carrier for imple-
mentation of HD Radio multicasting using second generation architecture. The HD
Radio stream can also be decoded and tapped from an AES output.
Direct-to-Channel RF frequency generation results in the best RF specifications and
performance. DSP control provides exceptionally precise parameter adjustment using the
front panel video menu system. An RF output low-pass filter permits direct on-air use.

anAann

Broadcast Electronics

www.bdcast.com ¢ 217-224-9600

Using a patented power module design, the E Serics
solid-state AM transmitters from BE offer unsurpassed
powercconomy and the most efficient performance. Cooler
operation temperature extends transistor life. Two models
are offered - the AM 2.5E operating up to 2,750 watts and
the 5.5 kW AM SE.

The E Series design includes redundant power supply
and plug-in RF power modules. Maximum audio quality can
be achicved at all power levels. An RF output matching
network is built in so no external matching components are
nceded. Other features include integrated voltage regulation
from 196 to 252 VAC, built-in sterco modulation monitor-
ing, and a built-in output matching network.

Both E Series models are HD Radio™ compatible and
provide a full range of metering. status and remote control
functions. As with all BE products, the E Serics provides
many ycars of trouble-free operation.

Continental

www.contelec.com ¢ 800-733-5011

Continental recently unveiled what is being con-
sidered the “most elegant™ solution for HD Radio'™
broadcasting. Low-level combined FM+HD using a
single transmitter for higher power levels than were
previously possible.

For their customers, with TPO levels from 10 to
18kW or combined for TPO levels to 35k W they are
offering upgrades torall 816R *C” Series FM Trans-
mitters. This allows broadcasters using these trans-
mitters the opportunity to upgrade to HD broadeast-
ing for much less than the costof a complete transmit-
ter or other IBOC implementation option. The ficld
upgrade includes a Continental HD signal generator
and will require Continental Engineering to be on site for approximately three days.

This solution climinates the requirement for: seccond HD transmitter. lossy
combiner systems, sccond antenna, tower crews, cte. required for most other
proposed 11D systems. 81611D Transmitters can also be purchased new and factory
tested for FM+HD.
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Energy-Onix

www.energy-onix.com ¢ 518-758-16%90

The most popular FM transmitter in the Energy-Onix
product line continues to be their one-tube, grounded grid
ECO transmitter. These transmitters offer rehability, power
line efticiency. attractive prices and relatively low tube costs.

They sell one ECO transmitter every day and have
hundreds of satistied customers. They will shortly be
experimenting with the application of DRE encoders to
produce multiple digital. mono and sterco programs.

By the end of July they expect to have a quantity of
systems in the field. If they perform as predicted, expect a
number of non-interfering, multi-program Encrgy-Onix FM
stations on the air with DRE by the end of the summer.

The DRE system requires no change in the station’s

existing analog transmitter, antenna, STL or processor. All
that is required is a three foot length of RG-58U between
the encoder and the SCA input to the exciter.
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G e a r AM and FM Transmitters
Exciters and Power Amps

Harris Larcan USA
www.broadcast.harris.com ¢ 800-622-0022 www Jarcan.com ¢ 303-665-8000

Harris recently announced extension of its MINI-HD
line of low power FM transmitters to common amplifica-
tion.

The new MINI-HDC was shown at NAB 2005. Pre-
viously availablc only as an HDS (digital only) product,
the "9“’ HDC line will a”O\fV stations with 600 .w.atts or Their FM Transmitter Scries delivers exceptional audio performance and reliability
less of analog FM power to implement HD Radio™ in a within an all-inclusive compact design.
single rack footprint. Developed and built with the same renowned LARCAN design and quality of their

Harris MINI-HDC is available in four analog TPO television broadcast products, their FM solutions combine proven transmitter technol-
power levels: 75, 150, 300, and 600 watts. Digital power ogy with rugged performance and superior RF output. A compact design with clear and
is 1% of'rated analog power. The product may be config- consistent results — Larcan’s FM transmitter series is the best choice for broadcasters
ured with either the Harris DIGIT or the Superciter looking for t!]c ultimate in made to measure FM broadcast solutions.
analog exciters. C Exlcn..%lvc [)O\T\’Cl‘ Rz{ngc Power I.uevcls from ?_Dv.v 10 SkW

Allmodels of MINI-HD (C and S versions) include PRI Pcrtor.mam:c WldCbapd .().pcrallon

. * Rugged. Modular Design - Proven Reliability
a 3-ycar warranty on the RF powcramplifier and power SR
supply. * FCC Certified
— - |
Nautel omMB
www.nautel.com ¢ 207-947-3693 www.omb.com ¢ 305-477-0973

The M5S0 integrates The EM-2000 is a 2,000 watt FM transmitter
scamliessly withthe NE IBOC sig- made up of the EM-25DIG (or EM-20/30) exciter
nal generator for IBOC transmis- and the AM2000 FM amplifier. The AM2000
sion in fully digital or hybrid includes cightindependent 300W high-efficiency
modes. MOSFET-Technology amplifying modules, fed - 3

Direct-to-Channel modula- by two independent switching power supplics. S 11111111
tion gives superior signal repro- The EM-2000 includes an output low pass : V'
duction and c¢liminates analog up filter, EMI filters and an internal transient sup- 1 FE ::mmm:
conversion, The M50 utilizes digital adaptive pre-correction that constantly corrects the pressor. The LCD display shows the amplificr . .
output spectrum. The ability to adopt to power level and VSWR variations ensures parameters: supply voltages, modules currents, ::::m“::“mm“ :: I
emission mask compliance without the need to adjust correction look up tables. A built- forward, reflected and input power, power loss in | T
in programmable time delay on all inputs is ideal for HD) Radio audio bypass or the internal unbalance load and temperatures. '"!.',.',"—'!""-m"m"""
synchronous applications. Allevents and alarms are stored in the ampli-

A built-in DSP generator interpolates AES/EBU digital data or L & R analog fier control system memory. An Automatic gain control reduces the gain in casc of
audio to produce a digital stereo composite signal. Dual SCA generators and RBDS excessive driving power, The EM-2000 also has a Smart temperature protection and a
RDS coder are also built in, The M50 is frequency agile and six programmable ' Reflected power protection built-in, which reduce the output power when a dangerous
preset audio source, power and frequency configurations are selectable via local or ' level is detected, and stop the amplifier if the power reduction is not enough.
remote control. I Besides, Analog Telemetry, Digital RS-232 telemetry and remote control are included.

S . - S 1
PTEK Transcom
www.ptekpower.com ¢ 408-448-3342 www.fmamtv.com e 800-441-8454

In mono operation the Transcom Corporation otfers used transmitters
FM250E features an audio input and exciters for AM and FM radio. They can save
impedance of 600 ohms balanced, you thousands of dollars on many popular makes
and audio input level of +10 dBm and models. They are currently featuring the follow-
for 75 kHz deviation. ing group of late-modcl Harris transmitters:

Mono audio frequency response is +/- 0.5 dB, flat or 75 microsecond pre-emphasis, . .

20 1z to 15ki1z. with a THD of 0.15% max. The 20 Hz 1o 15 kilz FM S/N Ratio is 70 * Two 1988 [ larris [IT10. 10 kW FM Transmit-
dB min., below 75 kHz deviation at 400 Hz. Asynchronous AM S/N (AM Noisce) is 60 ters on current trequency 105.9 MHz, cach with
dB RMS. Synchronous AM S/N Ratio is 57 dB below carrier reference. 1995 Digit Exciters.

In wideband operation the input is composite unbalanced 10k with an input level of «One 1991 Harris HT20,20 kW FM Transmit- -
1.25 V RMS for 75 kHz deviation (SCA unbalanced 10k). The FM250L features direct ter with 2nd Generation Digit CD Exciter, on current frequency 98.1 Milz.
carricr lfcqucl‘my modu!allon o l‘()()' kHz deviation, with a wideband amplitude response « Two Gates 5. 5 KW AM solid-state transmitters. one on 1260 KHz and the
of +/-0.5 dB from 20 Iz 10 100 kilz, |

The FM2501:"s rated power output is 250 watts, with frequency range of 87.7 to 108 other on !420 KHz. ) ) . o
Mz, in 200 kHz steps. Frequeney Control is phase-locked-loop frequency synthesis from AI} of these lranspzntlcrs are .complhclc and in excellent \\:()rl\'ll\g condition, per
a high stability master oscillator. with a frequency stability of +/- 1.2 kHz. manufacturer’s specifications, including manual, schematic and spare parts as

Output Impedance is 50 ohms with an "N™ female connector. VSWR limit is 1.5:1 made available by previous user(s). Please see our ad on page 15 in this issue for
for full power. Harmonic attenuation is 70 dB, minimum. more on our current inventory. Contact us for pricing:

L == - 1 L S —— —J
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Rebuilt Power Tubes

~ ECONCO

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

1/2 the Cost of New!

TRANSMITTING
CAPACITORS

MICA-VACUUM-CERAMIC

(760) 438-4420
LINK@SURCOM.COM

Maintain your RF Frequeﬂcy

Cool-Amp Silver Plating Powder:

A\ W4
4\

-Increase Conductivity!
-Minimize Power Loss from Oxidation!
-Silver Plates Copper Brass or Bronze!

/ COOL-AMP Zim
.ow""'ad

COMPANY
www.cool-amp.com  email: sales@ cool-amp.com

AM Ground Systems Co,

Ground System Construction,

Evaluation & Repair

1-877-766-2999

www.amgroundsystems.com

RF PARTS

C OMPANY

From Milliwatts to Kilowatts™

Eimac * Amperex * Svetlana - M/A-Com
Motorola « Toshiba * Philips * Mitsubishi é
Se Habla Espafiol - We Export

C " 800-737-2787

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

www.rfparts.com

Ph:503-624-6426 Fax 503-6436

TRANSMITTERS, INC

BAUER - ELCOM BAUER - SPARTA - CETEC
Re-Manufactured
Bauer Transmitters Available

AM/FM - 2.5 kW to 25 kW
www.bauertx.com paul@bauertx.com
915-595-1048 Fax: 915-595-1840

Now Available! New Sections!

The updated 2004 version of Eimac's
Care & Feeding of Power Grid Tubes
Handbook is now available.

§omi¥

800-882-3872
630-208-2200
broadcast rell.com
broadcast@rell.com

Contact Richardson

Electronics today for

your FREE copy.
Richardson
Electronics e

Engineered Solutions E-mal:

Toll Free:

| DA HOOK " DA GAP

| Safety Grounding Hook Lightning Dissapation Gap

=

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

| gt

Solid Brass Hook & Hardware
Fiberglass Rod Handle
#10 Copper Cable & Alligator Clip

Wilk Science and Technology Inc.
1112 North Grove Avenue, Oak Park, lllinois 60302
Telephone & Fax: (708) 524-8588 _]

CCA PARTS & SERVICE
V&J Electronics

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

Call Van or Jerry Meier: 770-907-2694

Fax: 770-907-2694 — 24/7 Service
COD, Visa, Master, Discover, NET-15/30

D&C Eléctronics Co.

- New Tubes -

We have the alternatives for all your needs,
at the lowest prices, direct from our stock!

EIMAC, SVETLANA, PRO-TEK®, EEV, and many others.
352-688-2374 or 800-881-2374

= VISA & MASTERCARD Accepted ‘€9

ChrisScott  Associates

Visit our website

www.scott-inc.com_ @

NRSC
Loop
Antenna

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

Bowling Green, Kentucky

8 o

D

Hertel Engineering
&
Newman Kees
Measurements
8611 Slate Rd
Evansville, IN
47720

812-963-3294
nkeng®insighttd. com

r .
"1/8" Mounting Holes $272 ea

f 1~ 1 Free Shipping
Industrial Glass Epoxy w/ an Order of 4 or more

| Board (2"x2.3")
Plated thru Holes

! 1ch//o Lightning Isolator (& Hum ISO)

Response 40 -20 K

AM-FM I
Notch Filters =
— ]
D DIVERSIFIED
COMMUNICATIONS
C SYSTEMS

S “SERVING BROADCASTERS
SINCE 19817

|
[
BROADCAST EQUIPMENT REPAIR
Audio/RF Equipment - AM/FM Transmitters
Free Consultation/Loaners Available
www.divcomm.biz
I 814-756-3053 * rpogson@aol.com

e e s

www.ccaelectronics.net
Ns B & g
rigd :
93,] " 2\ Y

Around the County

Around the Country
www.mikeflags.com

Around the World

OWN A LPAM STATION!

LICENSE FREE!
« 1-2 Miles Range Possible
o FCC Part 15 Type Accepted
« Best sound in the business!

Tel 919-362-9393 Fax 919-367-0607 VisalM/C

http://www.am1000RANGEMASTER.com
sales@am1000RANGEMASTER.com
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ST Connectors for
66 Blocks...

Bag of 10: $ 6.95
Bag of 100: $65.00

»z ‘ (Ridiculously Expensive!)
Squeeze them on
Jumper Wire. Great
for temporary or
permanent jumpers.

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

You need 2 per pair!

Fix RF

Problems!
Handset Modular: $18.95
1 Pair Modular:  $14.95
2 Pair Modular:  $18.95
1 Pair Hard Wire: $ 8.95 : RE Flter
Choose the frequency range for maximum rejection:

e 5t 3mhz AM) 3t 30mhz €26 o 60mhz e 60t 150mhz M)
Now Available... Combination AM & FM Filters!
See the RF Troubleshooting Flow Chart
and four page RF Tech Bulletin at:
www.sandman.com

D9 % Success Rate!

Mike Sandman... Chicago’s Telecom Expert
Call for FREE Catalog: 630-980-7710

rfEngineers, Inc.

Coverage modeling
RF exposure limit reports
STL & microwave path analysis
Collocation and interference studies
Expert witness testimony by P.E.s
For information call: 352-367-1725 or
Visit www.rfengineers.com today!

.........................................................................

INTERNACIONAL :

“Now in Qur 34th Year”

World Leader
in AM-FM

Transmitters

AM & FM Pre-Owned Units in Stock

All Powers and Manufacturers
Instruction Books - Spares - Complete

Visit our Website: www.besco-int.com
Or Call Rob Malany at: 321-960-4001

' Maximize your FM Station

Use the Software that
works as hard as you do!

rflnvestigator-FM v2.5

The Industry Leader i Innovative Engineering Todls
Make Your Work Easier and Faster

Display and Printing Improvements
*Set Colors and Line Weights
*Invert Colors easily
*Display ESRI Shape Files

Completely redesigned "DA Design Tool"
*Set your own Antenna Design Limits
*New Booster Designer

rfSoftware, Inc.

innovative engineering tools

Visit www.rfsoftware.com Today
Call 352-336-7223

NO ENTRY FOR ANY PURPOSE
RF_TRAINED PERSONNEL ONLY

DO NOT TOUCH TOWER
HIGH RF VOLTAGES
YOUR ASR NUMBER HERE

ANTENNA ID PRODUCTS 610-458-8418
FCC compliance signs for AM & FM tower sites
ASR signs - Guy wire protectors - Antenna tags

www.antennalD.com antennalD@aol.com

@»

MOORETRONIX

BROADCAST & INDUSTRIAL ELECTRONICS

Our 3" Year

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

We Re-Condition

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

Solve Your System Wiring Problems Fast!

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

Tel: 800-300-0733 Fax: 231-924-7812

WWW.MOORETRONIX.COM
B

& Digital Weatherman

Never Dub Weatt f;’»« an

@ Accurate weather forecasts 24/7
@ Totally automated - no dubbing
@ Works great with satellite or
voice-tracked stations

@ Perfect for local sponsorship

For information
visit www.digitaiweatherman.com
or call 800-391-5726

Bay Country Broadcast €Equipment

Your #1 Source for Quality
Used Broadcast Equipment

Call us for our latest list of quality, in stock radio
broadcast equipment, or view it at our website:

Bay Country Broadcast Equipment

http://www.baycountry.com
(Website Updated Daily)
E-mail: sales@baycountry.com
877-722-1031 (Toll Free) 443-596-0212 (Fax)

Professional B
Equipment Repair &
» Consoles
Exciters
STLS
Automation Systems
Audio Processors
Transmitters
Remote Equipment
Toll Free: 866-239-3888

at Lightner Electronics, Inc.

Yyvyvyy

www.LightnerElectronics.com

McPherson Radio

Specializing in pre-owned QET transmitter products,

m — 6 Month Warranty — m

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

Other broadcast manufacturer products are welcomed too.

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

www.digitalradioengineering.com
845-355-4001 (24 hours)

-

" digitalradioy

ngineenng

Professional Broadcast Engineering Services

Consulting * Project Management « Contract Engineering
FCC Alternative Inspections * Due Diligence Inspections
Engineering Staff Oversight « Engineering Staff Assistance
Facility Inventory « Broadcast Equipment Acguisition
New & Pre-owned Broadcast Equipment Sales

Zonum Industries

Quality Rebuilt Tubes
4,000 Hour Guarantee

- Se Habla Espaiiol -

Phone: 530-476-2400 Fax: 530-476-3210
zonumindustries@yahoo.com
www.zonumindustries.com

DOIL  Innovative and Reliable

RF. Communications Softw : :
o Ergoarrg Colirg R.F. Engineering Software
Long,,y_R,c, cov,,ag, ‘Map | ®Create stunning “real-world” coverage
maps and interference studies using
Longley-Rice, PTP, Okamura/Hata
and FCC with Probe 3™

| @Search FM channels under spacings
. j; and contour protection using
’ FMCommander™

®Prepare AM skywave and groundwave
allocations studies and map AM FCC
contour coverage with AM-Pro™
The Leader in Broadcast Engineering Software
| www.v-soft.com info@v-soft.com (800)743-3684

AFFORDABLE EQUIPMENT REPHIR

‘m fLﬂJ D b
/A

D")
COMMUNICATIONS SERVICES LLC. |

Professional Repair, Tuning and Love for ’
All Broadcast Gizmos. No Job Too Small!
STL's, TSL's, Exciters, Cavities Tuned, Processors, Mixers, What-Have-You!

Over 35 Years Experience '
John Alan: 616-897-2503 Email: Gizmonic@sbceglobal.net |
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Final Stage

Send your information for publication to: radio@rconnect.com

Advertiser - Page
AM Ground Systems - 37
Armstrong Transmitters - 39
Audemat-Aztec - 5

Audion - 27

Autogram - 17

Axia - 11

Belar - 37

BEXT - 17

Broadcast Devices - 29
Broadcast Electronics - 18
Broadcast Software Intl. - 3
Broadcast Tools - 13
Broadcast Warehouse - 32
CircuitWerkes - 34

CKE - 31

Comrex - 7

Conex Electro Systems - 17
Continental - 33

D&H Antennas - 39
Econco Tubes - 9, 44
Energy Onix - 2

ERI-5

Freeland Products - 31
Gorman Redlich - 35
Harris - 24, 25, 48

Henry Engineering - 2
Inovonics- 1,5

Jampro -9

JK Audio - 9

Kahn Communications - 39
Kintronic Labs - 27

LBA Technology - 21
Larcan-33

Lightner Electronics - 9
Micro Communications - 38
Moseley - 22

NAB - 47

Nautel - 14

Nexus - 31

Nott Ltd. - 27

OMB America - 38

Omnia - 19

Orban - 48

Peter Dahl - 37

Phasetek - 29

Prophet Systems - 21
PTEK - 35

RAM Broadcast Sys. - 35
RF Specialties - 23
Satellite Lynx - 31

SCMS Inc. - 36

Shively Labs - 23

Sine Systems - 29

Radio Guide Ads: July -2005

Website
www.amgroundsystems.com
www.armstrongtx.com
www.audemat-aztec.com
www.audionlabs.com
www.autogramcorp.com
www.axiaaudio.com
www.belar.com
www.bext.com
www_.broadcast-devices.com
www.bdcast.com
www.bsiusa.com
www.broadcasttools.com
www.broadcastwarehouse.com
www_circuitwerkes.com
www rectifiers.com
WWw.comrex.com
www.conex-electro.com
www.contelec.com
www.dhsatellite.com
WWW.ECONCOo.com
WWW.energy-onix.com
www.erinc.com
www_freeland-inc.com
www.gorman-redlich.com
www.broadcast.harris.com
www.henryeng.com
WWW.inovon.com
WWW.jampro.com
www.jkaudio.com
www.wrathofkahn.org
www.kintronic.com
www.Ibagroup.com
www.larcan.com
www.lightnerelectronics.com
www.mcibroadcast.com
www.moseleysb.com
www.nab.org
www.nautel.com
www.nexusbroadcast.com
www.nottltd.com
www.omb.com
www.omniaaudio.com
www.orban.com
www.pwdahl.com
www.phasetekinc.com
www.prophetsys.com
www.ptekpower.com
WWW.ramsyscom.com
www.rfspec.com
www.satellitelynx.com
WWW.scmsinc.com
www.shively.com
www.sinesystems.com

2005 Radio Guide
Event Calendar

List your radio or broadcast events,
meetings and conventions here.

Email your information to: radio@rconnect.net

Texas Assoc. of Broadcasters (TAB)
Aug 3-5 — Austin, TX — www.tab.org

Nebraska Broadcasters Assoc. & SBE-74
August 10-12 — Lincoln, NE — www.ne-ba.org

IBC2005 Conference
September 8-12 — Amsterdam — www.ibc.org

SEA-CON 2005
September 15 — Boeing Museum of Fight , Seattle
www.sea-con.org

2005 NAB Fall Radio Show
September 21-23 — Philadelphia — www.nab.org

33rd Annual SBE Chapter 22 Broadcast Expo
September 28 —Verona, NY — www.www.sbe22.org

Audio Engineering Society (AES)
Oct 7-10 — New York, NY — www.aes.org

Madison 2005 Broadcasters Clinic
Oct 11-13—Madison, WI— www.wi-broadcasters.org

SBE National and 2nd Annual Engineering Expo
Oct 19-20 — Grapvine, TX — www.bee2005.org

Pittsburg Chapter 20 Regional SBE
Oct 20th — Pittsburgh — www.broadcast.net/~sbe20

Boscon, Boston & SBE 11
Oct 25-26 — Marlborough. MA — www.bos-con.org

SBE Chapter 16 Regional Convention
October — Seattle — www.broadcast.net/~sbe16

CAB-2005 Canadian Assoc. of Broadcasters
November 6-8 — Winnipeg — www.cab-acr.ca

SBE Certification Exam
Nov 11-21—Local Chapters — Sep 23 App Deadline

Prophet Introduces
Next-Generation
MusicGen Pro

MusicGen Pro, a next-generation breakthrough
system in professional music scheduling, has been
introduced for radio station broadcasting by Prophet
Systems Innovations (PSi), of Ogallala, Nebraska.

L

o e G aow wmaseet

MusicGien Pro integrates directly to a radio
station’s digital automation system and allows the
creation of the most complex music rotations inan casy
and foolproof way. Compatible with most digital auto-
mation systems. MusicGen Pro is designed as an up-
graded version of Prophet’s popular MusicGen system.

The new enhancements featured in MusicGen Pro
include better print, import and export options: rules
for multiplay scheduling for theme and list events;
creating individualized custom coding and rules; and
an improved user interface.

The exclusive hourly stacking method uses adiffer-
ent stack for each hour of the day, so that when a song
plays today at noon, it’s on the bottom of the stack on
the next day at noon. This gives each song in the stack
a chance to play before the song repeats in the hour.
Non-music programming is included with the core
music scheduling software, so you don’t pay extra for
this valuable function. Non-music programs include

jingles. promos, liners. legal 1Ds and newscasts.

» Compatibic with most awtomation sysiems: built
exclusively for the Windows” operating systent.

* Automatic software update feature.

* Automatic database conversion capabiliry.

* Scheduling flexibility includes non-musical events.

* Customized reporting capability.

* Multi-station enterprise pricing.

* Single and ¢nhanced hourly stacking scheduling.

* Automatic history reconciliation.

* 24/7 support from Prophet’s top-ranked serviee dept

Designed and developed from the ground up exclu-
sively forthe Windows operating system. MusicGen Pro
issetting the new standard for music scheduling systems.

Prophet Systems

Phone: 408-943-9323
www.prophetsys.com

Superior - 17 www.superiorbroadcast.com
Telos - 41 www telos-systems.com
TFT-15 www.tftinc.com

Tieline - 15 www tieline.com

Transcom - 15 www.fmamtv.com

WIT Inc.-5 www.witinc.net

Ethernet Remote Control & Monitor

The casi-8 remote monitoring and control system
uses an cthernet connection. with set up and access from
any WEB browser. Designed for placement on, adjacent
1o, or in equipment cabinets, the casi-& provides monitor-
ing of cight voltage or binary status inputs and contains
cight built-in Form C relays tor control of devices. Versa-
tile email options are used for reporting conditions.

The easi-8's inputs were designed to be especially
robust. The unit accepts input voltages ranging from 50
mV to 160 VAC or DC: four “virtual™ channels allow
indirect power caleulations or other functions by com-
puting the product of two metering channels. Relay
outputs are rated at 24 VDC. 2 A or 120 VAC, | AL

A built in real time clock and 64 user defined time-
of-day functions provide added versatility.

The easi-8 is available now and sells for $1.295.

WIT Inc.
www.witinc.com ¢ 801-326-1300
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Microphone Flags

9‘ .ﬂ ® M 3500.450.6275

M49Litefm zobcf’ -
" micflags.com

All our Mic Flags feature our PRO-TECH paint (non-chip). All shapes and sizes, CUSTOM and BLANK mic flags.
tick P ional products-lapel pins your first choice for quality and service

| EN— —

"‘DESIGNED TO FIT” i vour sTubio & Your subcer:

“EXPRESS

S TUDIO ’ ”m .

NOW

rrom $71995!
TOP QUALITY WELL BUILT SYSTEMS EASILY CUSTOMIZED, SHIPPED AND ASSEMBLED!

S P A c E w’ s E® &% HOME of the DELUX & RADIAL STUDIO. SYSTEMS!  800-775-3660

“WE'RE BROADCAST EXPERIENCED".  gpacewise.com

% Fw-

.‘ ~
LT
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“There's never been a better time for Radio
professionals to unite and rally around Radio.
Radio reaches hundreds of millions of listeners
each week with the best free and local
programming. And now the amazing quality
and flexibility offered by HD Radio is making

it even better! The NAB Radio Show® puts it all
in perspective with informative conference
sessions and high-level networking
opportunities where you'll get the
answers to all your questions —
it's the perfect time to be
positive about Radio.
See you in Philadelphial”

Kim Guthrie

Regional Vice President
Cox Radio

Milford, CT

Ar(ﬂftmfy

SEPTEMBER 21-23, 2005

NTION

= - THE NAB
AR PADIO:
SHO

Register and Book Your Hotel Rooms Online Today!
www.nab.org/conventiors/radioshow

Special offer for
NAB Members Only!

D
®
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OPTIMOD-FM 8402

“

Locare

THAT BRANDS YOUR SOUND

When you budget for a top-of-the-line FM audio

processor, you want assurance that your investment

will pay off with real, measurable benefits. Opzimod-

FM 8400 Sicnature Series is the latest version cf the

8400—a processor that’s helped build audiences and

ratings at thousands of stations wcrldwide. In the

#1-billing market in the U.S.—Los Angeles—QOptimod

domirates overwhelmirgly. And many small anc

medium market stations love the facz: that their .

8400s give them that major marke: sound '
www.orbane ccm

The all-digital 8400 offers unbeatable Optimod-FM 8400
consistency from source to source.

Consistency, in terms of both tonal 5alance

and loudness, is what makes a radio station’s
programming flow, giving it the polished, produced
sound that seys “big-time” to its audience.

By usirg a very slight delay (typically 19 ms or less
depenaing on the final limiter setting used), the 8400
Sig actually “lcoks aheac” in time to make intelligent
decisions about how to process your audio. It also
knows the difference between speech and music and
adapts its processing accordingly. This innovativa
technology yields an ideal balance between voice and
music—music is loud and punchy, wtile speech is
immaculately clean. Meanwhile, your signature sound
always stays locked in, branding your audio with

a consistency that pays off every second of every
broadcast day.

For more irformation on complete end to
end dig tal radio solutions including the
Orban Optimod-FM 8400 Signature Series
call us today at 1-800-622-0022.

www.Broadcast.Harris.com
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