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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
Master unit, connect the Guest Pods with
plug-in CAT5 cables, and you're done!

A MuitiPhones system supports up to

12 Guest Pods, each with its own
servo-coupled amp, volume control, and
both 1/4" and 3.5mm stereo jacks. Plus a
Talkback System and cough buttons on each
Guest Pod. Superb sound...great
convenience...your studio talent will love it!
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Now in stock! MASTERS
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The HOADCASTEH ® Series

Frequency Agile VHF/UHF
REMOTE PICK UP TRANSMITTER/RECEIVER

e 16 Channels Front Panel Selectable

’..‘_.

Player Selector Screen

e Transmitter Contains Built in Compressor m r-
e Transmitter Contains Front Panel 4- Channel Microphone DQCU ento z
Mixer ¢ Two Independent Channels - ideal for AM/FM Combo or one

stereo

e Basic Module for building block of Multiple audio logger

e 300 Day Storage Time - Exceeds FCC 60 day requirement

e Automatically Deletes Recording After 300 Days

o Recordings Can Be Selected For Playback by Month, Date, Hour
and Minutes

e Can Be Connected to a LAN Which May Have As Many as 10 Computers,
each of which Simultaneously Can Select and Playback Any Specific
Pre-Recorded Program at the Time Slot Selected

e Expandable with Option for Additional Audio Channels

e Can be used with the Internet to provide communication between

Rated for 40 watts Continuous Duty

Compatible with “Marti”"Systems

Modern Solid State Circuitry

Both Receiver and Transmitter have Front Panel Display of
Frequency and Audio Level

Portable Transmitter - Only 13 Pounds

Transmitter can operate from 110/220 vac or 12 volt DC Power
Rack Mountable Receiver with XLR Balanced Analog Output
Unsurpassed performance specifications

Receiver $1,495 Transmitter $1,995 UL I e
P $1,295
=—= ENERGY-ONIX
= The Transmitter People  Box 801 » 1306 River Street « Valatie, New York 12184

518.758.1690 / 888.324.6649 - fax 518.758.1476 * energy-onix@energy-onix.com * www.energy-onix.com
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A Good Show for Radio

Most everyone who made it to the NAB show this year
found something positive to carry home.

Perhaps the happiest were the manufacturers, many of
whom noted a better return on their booth investments this
year, as many delegates arrived ready to buy. There were
even a few visible on Thursday.

The technology behind IBOC istruly starting to “‘shake
down,” and some of the difficult issues are being ad-
dressed. There is a transition going on and more have
become adopters of the technology; Management seems
especially energized by the vision of extra ad “inventory”
from additional programs streams.

Equipment is “flying out the door” for installation
around the country. More and more engineers are get-
ting the “hands on” experience to begin evaluating the
technology, and offering suggestions and demands for
improvement. The move this year to take the analog
signal out of the IBOC exciter is one good example of
progress.

True, some feel it will be the third version that finally
“gets it right,” but BE and Nautel among others, for
example, appear to be working hard to ensure the upgrade
path is easier and less expensive than many feared.

Still, many have reservations about the technology.
Some fear a predicted “wave of interference” from IBOC
sidebands; others question the economics of buying ex-
pensive transmission gear and receivers so listeners can
hear ten spots in a row “in digital clarity.”

Alternatives were in evidence on the floor. There was
a lot of interest in a digital SCA product, and DRM
operations appear to be gathering steam in Mexico. It will
be interesting to see what develops.

All in all it was a good show for Radio. - Radio Guide -
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Radio at the Digital Crossroads
How Much Regulation?

[INDIANAPOLIS, Indiana] Allthe signs were appar-
entatthis year’s NAB: Radio has arrived at a crossroads of
major regulatory decisions. Several distinet and disparate
paths confront us - some of them convoluted, some toll
roads, and still others leading nowhere.

With no clear path in sight. new routes are still being
discovered as our journey into digital broadcasting contin-
ues. The only thing we know for sure is once we move
forward there is no turning back because the road behind
us is old, overgrown and decaying. It is time for those who
determine our course to make a decision about the branch
we will take trom this crossroads.

IBOC IS HERE

For me. the sub-text at the NAB was everywhere,
especially in the meetings. Hsaid, “/BOC is here, get over
itand getonwith ir. " During the pastycar they changed the
name to “HD™ apparently trying to leverage from the
digital HD-TV moniker that all consumers are beginning
to learn, but the message was clear: call it IBOC or call it
HD. our future is digital.

Some at the convention were nicer than others, but
the underlying “get over it and get on with it™ message
was the same. For example, this year’s NAB Radio
Achicvement Award winner, Milford Smith. very hum-
bly accepted his honor at the NAB2005 Technology
Luncheon and said “HD Radio is here, it works, and it
sounds wonderful.”

During his acceptance speech he announced that the
NRSC-5 recommendation for digital audio broadcasting is
complete and on its way to the Federal Communications
Commission.

TIME FOR NEW RULES?

This may be the “other shoe™ that will move the FCC
to conclude Docket 99-325 with a Final Report and Order
setting Rules for digital broadcasting.

Hopetully, NRSC-5 fulfills part (b) of the NRSC
Digital Audio Broadcast Sub-Committee’s stated objec-
tive: “to provide the FCC with an industry developed and
supported standard that will aid in establishing final Rules
for the implementation of IBOC technology in a manner
that will best serve the public interest.™

But, how many Rules do we really need?” 1s there a path
to the future that will allow invention and innovation along
the way to keep radio broadcast technology fresh and new,
or must we be limited to today’s technology”? Already.
multi-strcaming known as “Tomorrow Radio™ has emerged,
and demonstrations of surround sound at the NAB showed
another impressive direction.

OTHER CONSIDERATIONS

On the darker side, another potential AM [BOC prob-
lem got public recognition for the first time on a major
stage. The theory of directional arrays teaches us that they
cannot behave exactly the same way at all frequencies, and
the upper and lower sub-carrier band of the IBOC AM
signal are spread far from the carrier, especially on the
lower end of the band.

Jim Moser. a Senior Staff Engincer at Kintronic Labo-
ratories. presented a paper dealing with “phase band-
width™ or the uniformity with which it is possible to
generate a directional pattern across various frequencies.

The importance of phase response in a directional
system has always been very important for good quality
AM sideband transmission, and becomes extremely
important in some adjacent interference situations, es-
pecially at the lower frequencies of the band where the
total width of the channel approximates 7 to 9% of the
carrier frequency.
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For comparison, that is about the same ratio of band-
width to carrier frequency as a channel 3 analog video
signal. It is more than double the bandwidth considered in
conventional AM design for the best directional stations,
and there are probably many AM stations where band-
width beyond carrier performance was not given any kind
of consideration because that has neverbeen a requirement
of the Rules.

WHERE IT MATTERS

Pattern bandwidth becomes a special problem in some
of the newer, higher power, stations where customized
patterns have coverage “notches™ in them for protecting
adjacent channel stations that are relatively nearby. This is
especially important considering the IBOC sub-carrier
radiation is directly within the adjacent channels.

While a station may meet the NRSC-2 mask limits in
its major lobes. the same cannot be said for nulls unless the
pattern is very “phase stable™ across its entire bandwidth.
It is casy to imagine measuring an 1BOC sub-carrier to
carrier ratio 10 oreven 20 dB above the mask limitina null
designed for protection of an adjacent channel station.

Figure 1 — Poor Bandwidth Response

This problem can become very demanding when a
high-powered, many-towered directional array transmits
what is essentially co-channel interference toward a rela-
tively nearby “adjacent™ station. In fact, preventing day-
time interference within the Citv of License of a station
assigned to a channel adjacent to one of these carefully
contoured arrays may be a daunting task in some cases.

Thus, it is clear that AM-IBOC will face interesting
interference challenges in both daytime and nighttime
operations in some cascs.

STANDARDS

Another objective binds the NRSC, “to develop
formal NRSC standards that will furnish broadcasters
and manufacturers of both broadcast and receiver equip-
ment with a complete and open transmission and recep-
tion specification of the AM and FM IBOC systems.
providing a clear path for the prompt adoption of this
technology and ensuring that all IBOC equipment will be
suitable for the hybrid, extended hybrid and all-digital
modes of the IBOC system.™

That objective was stated a few years ago when it
scemed there would be inter-operational compatibility
between the IBOC and DRM (Digital Radio Mondiale)
modes of transmission that share the same basic COFDM
QAM technology.

In fact, Texas Instruments alrcady has a chipset with
COFDM/QAM/QPSK demodulation and forward crror

correction capability. Mcanwhile, there are rumors of

Ibiquity scurrying to develop a single purpose chip aimed
strictly at "HD" radio use.
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During the NAB a sccond undercurrent seemed to be
a feeling that Ibiquity’s IBOC/HD solution would be
“the " solution for digital radio in this country. While that
might seem sensible for Ibiquity. a single purpose solution
for a company like Texas Instruments makes little sense in
the international market where other digital solutions such
as DRM are gaining favor.

WHOSE STANDARDS?

DRM recently announced a program for extending
their upper frequency limit to 120 MHz and several of
the transmitter manufacturers announced their compat-
ibility with DRM in the AM broadcast and shortwave
bands. Furthermore, DRM has moved a bit more strongly
into our hemisphere with announcements of experimen-
tation in Mexico.

Taking these events into account, it appears the rest of
the world may not see IBOC as “their™ solution for making
the digital radio transition. This is a wake up call saying we
need flexibility for the future.

Perhaps. the general release of the NRSC's IBOC
recommendation will answer all questions about the
future of digital broadcasting in the United States. 1f we
are fortunate, their original goal of an open system may
be preserved.

If not, however well intended. and however well
developed, setting a detailed standard for asingle formof’
digital audio broadcasting based on today’s technology
may be an unnecessary mistake. Yes, 1 can hear the
chorus asking. “Unnecessary? Don’t you remember the
flasco we called *"AM stereo?” That proves we need
digital standards.”

LEARNING FROM THE PAST

Technology has changed remarkably during the past
generation. When our industry began debating a transition
to digital radio well over a decade ago, the failure of'a “let
the market decide™ approach to AM sterco was a bitter
lesson to all who had been involved. and it was clear that
a repeat could not be allowed to happen again.

A gencration ago, rules for AM sterco might have
prevented the chaos. But, does that mean we need to confront
the same problem and solve it the same way now?” Listening
to the presentations at this year’s NAB Radio Enginecering
Conference and others at the convention, it is clear that
technology moves faster than its users. While many people
remain stuck in the problems of past technology. science and
technology progresses at an ¢ver increasing pace.

One of the few things on which all panelists on the
NAB surround sound panel agreed was that IBOC is not
your father’s AM sterco revisited. Software is the reason.
While AMS was essentially hardware dependent, there is
no hardware dependency for IBOC beyond the transmis-
sion basics: in other words development of the digital sub-
carriers for the data stream the listener’s set will decode.

NEW TECHNOLOGY

Microprocessor technology makes the difference. The
information modulated on digital sub-carriers and the use
the listener’s set makes of them are naturally and funda-
mentally software/firmware functions.

What is done with the bit stream after demodulation
can casily be handled by a software layer above the
underlying hardware data transport system that must be
part of the IBOC “standard.™ In fact, the interim IBOC
system we are now implementing across the industry is
really, a layered system.

The first layer is the extended channel established by
the FCC for digital use. This is the spectrum inside the
NRSC mask. This layer is entirely hardware dependent.
The transmitter must generate the signal, modulate it and
faithfully amplify it. The transmission system must then
radiate signals without distortion. particularly without
intermodulation distortion that increases sub-carriers above
the limits of the NRSC mask.

The IBOC receiver also must include lincar amplifica-
tion and wide band demodulation as part of its design, but
beyond these hardware requirements the technology exists
tfor defining the rest of digital radio in software. And,
except for a standard means of transmitting and receiving
updates, software needs few Rules and Regulations. The
differences between the Ibiquity "HD™ radio system and
DRM are. or can be, variations in sofiware.

(Continued on Page 6)




Bigger, Bolder,
Brighter!

THIRD-GENERATION “DAVID” PROCESSING...
SMOOTH AND EXCEPTIONALLY COMPETITIVE!
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Improved AGC, 3-band Spectral Loading processing, and our
proprietary PIPP ' limiter... new features we’ve merged with the
‘elegant simplicity’ that characterizes the “DAVID” FM-airchain
legacy. The result is performance that rivals processing systems
costing several times the DAVID-lII's modest price. Your listeners
will hear music with dynamics and ‘punch,” and live-announce
that’s natural and non-abrasive.

The DAVID-IIl is easy to set up and easy to use. It employs quasi-
digital PWM processing circuitry, digital synthesis of the FM
baseband signal, and it never requires routine calibration.
Component parts are common and available worldwide.

Ask your preferred distributor for a demonstration
of the DAVID-IIl at your station.
@
. DAVID-IlIl - $2200
“§ INnovonics : $

1305 Fair Ave. - Santa Cruz, CA 95060 it www.i
TEL: (831) 458-0552 » FAX: (831) 458-0554 Visit sl h Al e le

8 www.inovon.com - e-mail: info @inovon.com for full technical details
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’ / j YOU KNOW WE KNOW RADIO!

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 Sases Office
Doug Tharp > dougt@scmsinc.com
Sales (866) 673-9267

Mid-West Sales Office
Mary Schnelle > marys@scmsinc.com
Sales (513) 859-3036

South-Atlantic Sales Office
Art White > wnitearthur@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 & Commercial Sound:
Southeast Sales

Ric Goldstein > ricg@scmsinc.com
Voice (919) 661-8191

FM Broadcasters'
First Choice

SHPX ROTOTILLER® FM Antenna

HD Radio Ready™

m Rugged brass construction

m Stainless steel brackets

m Reliable series fed elements

m Welded internally pressurized feed connection
m Multiplexed versions available

"HD'Radio” is a trademark of iBiquity Digital Corporation

‘—'—'i ELECTRONICS RESEARCH, INC.

(812) 925-6000 | www.eriinc.com
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The Best Broadcast Radio Deals On-line!!

Many of you are currently linked to the SCMS site and
it's important to us that your links stay with us!

You’ll see a complete list of product groups, easy
access to the manufacturers we represent,

and much more!

We'd like to update you on the addresses
of a few of our new pages:

Home/main page -
WWW.SCMSsinc.com
Broadcast section -
www.scmsinc.com/SCMSbroadcast.htm
Used Equipment -
www.scmsinc.com/SCMSused. htm
Contacts, personnel -
www.scmsinc.com/SCMScontacts.htm
Manufacturers -
www.scmsinc.com/SCMSmanufacturers.htm

w Engineering Tools -
Bot, lllike,
ennie on lllall
Toll FREE: 1-800-438-6040

1-704-889-4508
Fax: 1-704-889-4540

www.scmsinc.com/SCMSengineering.htm

CORPORATE SALES OFFICE
Pineville, N.C.

E-mail: sales@scmsinc.com
www.scmsinc.com
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by Phil Alexander

SOFTWARE SOLUTION

Ibiquity, the FCC, the NRSC, the set makers them-
selves and their chip suppliers provide flexibility for
software/tirmware reprogramming; IBOC broadcasting
can evolve in an open and dynamic way that takes advan-
tage of the latest technical advances as they develop.

On the other hand, if FCC Rules restrict us to IBOC
HD radio as it now exists (as defined by the Ibiquity
system), that closed system may become the stumbling
block that stifles innovation and forees the next generation
of radio broadcasters into yet another confrontation with
obsolete technology twenty years from now.,

Open technology needs a uniform way of updating
receiver software/firmware. This might be done in a
number of ways, but a low baud rate over-the-air method
seems compatible with our present technology. As tech-
nology develops, radios will look more like computers
and less like the radios of the 20th century.

However, if we freeze our progress at the IBOC stage, the
possibility of losing our development “edge™ looms large. That
begs the question of a repeat of the AM stereo debacle that no
one wants; butareview of present day technology answers that
question convincingly, and says creating a similar situation
with today’s technology would be very difficult indeed.

Remember that the DRM consortium has announced a
development project for VHF up to 120 MHz. That com-
petition could lead to better transmission in the FM band.
Competition usually has that effect.

FLEXIBILITY IS IMPORTANT

If the FCC Rules permit flexible transmission and a
standard way of updating receivers for new demodulating
decoding programs, and digital radio receivers are capable
of receiving several different modes in a wayv that is

completely transparent to the listener, then domestic radio
can evolve to become the best system, and a world leader
in digital radio transmission,

Flexible transmission Rules and “*smart™ adaptable receiv-
ers can open the way to technical evolution wherever it leads.
Listeners can truly decide what they like, want and need.
Stations will be free to adapt to satisfy their listeners with
multipleprogramstreams, better CODECs with higher fidelity
and surround sound, and cvery other idea that is yet to be
invented.

Independence and flexibility in the software layers
may also be an answer to some of the more perplexing
transmission problems that threaten to plague AM radio
during the transition to digital broadcasting. For example,
suppose ascvere interference problem exists on one side of
astation’s carrier but the conflict on the other side is only
marginal and similar to most other stations.

In this situation. the offending station might be
forced to discontinue IBOC transmissions until the end
ofhybrid operation. In other words, that station might not
be able to participate in digital radio for several years
because IBOC does not provide an alternative.

SMART RECEIVERS

On the other hand, “smart” digital receivers offer
another alternative.

A station causing unacceptable interference using the
IBOC mode could use a DRM mode that puts analog
information on one side of the carrier with digital sub-
carriers on the other side, avoiding a clash with an adjacent
station on one side of its carrier. With digital processing
technology the receiver could recognize the signals and
route the sidebands to the correct demodulators.

In this scenario the listencr selects the station’s fre-
quency while the digital processing in the receiver chipset
does the rest. There would be no knobs to turn, no switches
to flip, no listener confusion. The listener selects the
station, sets the volume — and listens. All sets would
reccive all stations regardless of transmission mode.

An open system can lead to the latest and best technol-
ogy as it develops and is no more difficult than making
clever use of present day technology.

fr=fc + 10 kHz

fr =f- + 20 kHz

fR=fc- 10 kHz

fr = fe - 20 kHz

Group of carriers
containing FAC
cells

. /M DSB signal
A

/|
J

Figure 2 - DRM Analog Simulcast Modes

AM SSB/VSB signal Group of carriers

The path we take from the crossroads before us can
be bright, open and endless, or it can be a dark and
dreary one leading to a dead end. The technology is
here, the ideas are here and will keep coming for as long
aswe havecleverdesign engineers who say, "Why can’t
we do better?”

The rest is up to the FCC, and both the history of the
computer revolution and the technology argue that the best
regulation is the least regulation in an open system.,

New technology interests Phil Alexander. His hope is
that it brings not just change, but positive change for the
radio industry. Comments? Contact Phil ut:
dvnotherm@earthlink.net

Digital
Guide

Digital Transmission

Part 4: EER - Envelope Elimination and Restoration

by Robert Meuser

[NEW YORK CITY, New York] Let us briefly review
where our discussion on digital transmission has led us so far,

MOVING DIGITAL AUDIO TO RF

We began by looking at how a digital strcam can be
transmitted in narrow bandwidths by having the RF carrier
represent various digital values with specific analog values of
both amplitude and phase. Often, this technique used is called
QAM.

By further breaking out the bit rate — over interleaved
carriers — we can have a more rugged means of transmitting
the digital information. This technique is known as OFDM.
This led into a discussion of how both the QAM process as
wellas the OF DM process requires linearamplification of the
resulting signal.

Lastmonth we touched onthe issues of VHF transmission
where a lincar amplifier is required to transmit this signal.
This means the resulting signal is much like running a TV
transmitter and can lead to a loss of efficiency and power
output relative to analog transmission. That explains why, in
medium wave transmission, the EER technique is the pre-
terred method of amplifying digital signals.

EER

The lastinstallmentbriefly touched on the basic elements
of the EER system. While EER seems relatively straightfor-
ward in concept, the devil is in all the details,

When a signal is either broken into amplitude and phase
components or a digital process gencrates the equivalent
signals, the resulting signal is more complex than the indi-
vidual components. Basically these signals contain distortion
components that must ultimately cancel out it the EER
method is to be successfully used for linear amplitication,
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A real world EER system needs to accommodate equal-
izing the two paths. Since the amplitude components must
pass through the AM modulator stage of the transmitter, they
are affected by the phase and frequency response of the
specific transmitter’s modulator.

When real world AM transmitter operation is taken into
account, this can often include the pass band characteristics
ofthe antenna system. The phase or RF component is passing
through the RF chain of the transmitter, which has completely
different frequency and phase response. In its raw form the
EER concept does not work on real world transmitters.
Something more is necded.

REMEMBER AM STEREO?

Those who remember AM stereo installations will recall
asimilar problem. While most AM stereo systems did not use
a pure EER approach, a somewhat related set of amplitude
and phase components also needed to be matched after
passing through two different paths in the transmitter.

In the casc of AM stereo exciters, analog equalizers were
used to correct for amplitude, phase and time delay difter-
ences in the two paths. Those who have done AM stereo
installs will easily remember the difticulty in precisely estab-
lishing the necessary match.

Many might also recall some audio processors from the
80s employed a similar form of equalization to improve the
waveform response of the analog path only. With digital
broadcast exciters, there is the power of DSP processing to
perform the equalization, also called pre-correction in the
digital broadcast world.

Equalization can only help so much. For digital transmis-
sion to work successfully the transmitter must meet certain
minimal requirements. On the amplitude side, the audio
frequency response be greater than ultimate channel width,
Ultimately this will also include the path through the antenna,

BANDWIDTH AND COUPLING

In the case of the Ibiquity IBOC approach, some manu-
facturers claim that an audio response to 50 kHz is required.
Obviously there is a similar response requirement for the RF
path. A transmitter transmitting DRM would require less
bandwidth as the digital components cover a spectrum of 10
to 20 kHz rather than the 30 kHz IBOC presently requires.
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Another requirement for a pure EER system is that the
transmitter be DC coupled. While modern transmitters have
the capability, there is often some form of DC blocking added
to protect from DC offset in devices driving the transmitter.
Ifa transmitter is truly DC coupled, you should be able to put
an adjustable DC power supply at the audio input and cause
the transmitter to have a pure carrier at any power level from
zero to the overload point.

Very few older transmitters will play well. Anything
witha plate modulator is out, as are newer technology PDM
types, which had a difficult time adding AM sterco. In
practice, the newest PSM variants and updated PDM de-
signs certified by the manufacturer for digital transmission
will be the type of transmitters presenting the fewest
conversion issucs.

Even if the transmitter design is up-to-date, the
antenna may present anything from a challenge to an
insurmountable problem. In addition to all the obvious
issues. certain transmitters may not deal well if the
digital operation causes excessive VSWR to exist at
higher frequencies. This could result in anything from a
power fold-back to a fast remodulation of the signat and
off-channel IM distortion.

OLD SKILLS SERVE THE FUTURE

To sum things up thus far, even though digital radio is
about sending ones and zeros, those bits first become a quasi
analog signal that often require a lot of finesse to actually get
them on air,

Virtually everything ever used in the past to improve the
audio wave form response, make a transmitter play well with
the antenna or make AM sterco play properly will also be
among the skills needed to keep a digital transmission plant
playing properly.

AM engineering is certainly not going away. The stan-
dards are just more demanding in digital. Interestingly, those
FM engineers who have avoided dealing very much with AM
will need to think more in AM terms as well as dealing with
those issues specific to VIIF transmission.

Robert Meuser is always keen to follow and help others
understand the latest technologies for broadcasting. e
welcomes your comments at robertmbroadcast.net
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LIVE, FROM
IRAQ.

Armed with little more than two microphones anc a Matrix,
Ted Leitner of XPRS, The Mighty 1090, broadcast nis radic
talk show LIVE during morning drive from the Al Asad-Ma-
rine Base in Iraq. _eitner is facilitating on-air live communi-
cation between troops and their families back home in San
Diego, as well as bringing along special guests from the San
Diego sparts worlc, including several of the San Diego Cnar-
ger Girls. “Keeping the spirits of our armed forces ug is what
its all about,” said Ted, “Nothing beats bringing a litile p'ece
of home to our troops stationed abroad. Thanks, Comrex!”

Toll Free: 800-237-1776 - www.comrex.com » e-mail: infc@comrex.com

SHOW US Rl NN TS
YOUR ol the interesting ways you

use YOUR Comrex. Send to:
story@comrex.com

You WILL win a prize.

Matrix Portable:

Delivering the sound of holiday cheer to listeners around
the word is as simple as pressing a button. Only the
advanced Cemrex Matrix POTS codec delivers the high-
est quality audio and superior connection reliability over
standard wired, and GSM wireless phone connections
and satellite terminals. Our road-proven design and con-
struction, plus ease of operation and real-world features,
make Matrix your best choice for all your POTS and ISDN
remotes. The results? Your listeners become the most
generous people on the face of the planet.

Matrix Rack:

Sure all the action is in the field, but a great remote needs «
great hcme base. And there’s nothing better than the Matrix
Rack. It's compatible via POTS and ISDN with ALL Comrex
codecs as wzll as those from nearly everyone else. Perfect
for receiving those calls from the field. Make the Matrix Rack
the center of communications for ALL your remotes

19 Pine Road, Devens, MA 01434 USA -« Tel: 978-784-1776 » Fax: 978-784-1717 WY
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Radio.edu

by John Devecka

| Gave My Feet for You
NAB Best Finds 2005

Radio.edu is written to focus on the needs of college
and non-commercial stations. However, becanse deal-
ing with limited budgets is not just a non-comm issue,
John Devecka's observations on new technology can be
of help 1o all sorts of stations and studios.

[LAS VEGAS, Nevada] Every year a dedicated
group of crazies heads to Las Vegas to dehydrate
ourselves, flatten our feet, sce giant bats, tote back-
breaking loads and pay S6 for a hotdog — all so we can
find out about the next big thing, or the most interesting
new tools for our stations.

There always arc a zillion new things at NAB:
picking the most interesting ones is always a challenge.

Some of those tools are cven available to purchase.
some are not quite out of beta stages, and some of them
never will make it ther far.

THE QUEST

Itriedto find products that were both interesting and
reasonably closc to availability, but | wanted things that
were uscful for those of us in the educational radio
sphere, where we are often working on small budgets
and with students in mind.

The products [ liked ranged from simple connectors
to configurable digital interfaces, and from $5 to nearly
S10.000.

This year therc was an cven bigger bunch of
digital radio cquipment. in both ready and “launch-
ing soon” stages. “HD Radio™ products were pop-
pingupinalotofplaces; althoughitis still an answer
to a question no onc asked. it scems like everyone
wants a piece of that pic.

SMALL PACKAGE, BIG CONVENIENCE

We start with some little things, becausc thosc are
what holds the station together. The folks at Switcheraft
have put a twist on the standard (and rightangle) XLR
conncctor this year. This simple change makes it
casier to wire up and should provide very reliable
strain relief.

The three-picce assembly includes arevised clamping
internal plastic grip frame, with serrations that matce to
the serrated end of the solder lugs/pins. This combines
with the rubber strain relief in the connector body to
keep the wires from torquing while being tightened.

New XLR assembly from Switchcraft.

The finished connector also, quite sensibly, has a
pair of flat spots on cach half of the outside which
cnables one to tighten with pliers and not worry about
cither slipping or scarring the connector while getting a
solid twist to close it up. Yep, itis the little things that
make a difference - and itis nice to find something new
at NAB that is less than $5!
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VERSATILE MICROPHONE

We have started doing more sports and interview
projects for our campus radio and TV stations, and
lavalier microphones are a critical component in these
jobs. We needed a nice subtle solution to use, and at a
reasonable cost.

While wandering around the cdges of the radio
exhibits, I stumbled onto Grace Distribution’s lapel
microphone. Itis quite a clever design. The three pins
for the balanced microphone are sharpenced and the
microphone head pulls oft of them. This allows you to
pierccatie, shirt, lapel, etc. withonly the tiny head of'the
microphone showing.

Tie Microphone mounts with no wire showing.

Morcintriguing. however, is that the design is omni-
directional around the perimeter of the microphone
rather than on the face. This means you can cover the
microphone with a glued on button, logo pin. jewelry or
other bit to hide it completely in an interview.

While this does allow for some interesting ambush
potential, more importantly it can allow for comfortable
discussions, without the awkward “feeling™ a visible
microphone can bring to a conversation.

The microphone head is smaller than a button.

Atabout $250, this can provide a snazzy conccaled
package for micing referces, roving reporters, cte.,
while allowing you to put your logo in front of people.
and get good audio in the ficld. Combine this with a
handheld interview microphone and you can put to-
gether a very nice ticld package for roving event inter-
views. (More info at www.gracedistribution.com)

SMALL DIGITAL CONSOLE

Digital consoles were everywhere this year, in plas-
tic, aluminum, wood, and with every manner of meter
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style and color scheme. It scems many manufacturers
arc developing small consoles with routers inside (or
nearby inarack). 1 was looking especially at options for
small control surfaces, with casy configuration that a
student could handle.

Onc console | saw last year is now a real, ship-
ping, product (unlike many shown this ycar) and its
price is pretty reasonable. Junger Audio in Germany
has released the MIX4 console system, based around
a 4-fader control surface and audio interface rack
unit.

The MIX4 has a variety of selectable cards for the
audio interface, offering 2 microphone and 10 stereo
inputs (a user determined mix of analog and AES/EBU)
and all the connectionto the control surface is done with
a single Cat-5 cable.

MIX4 from Junger audio.

I like this console for several reasons: it is small,
simple and flexible, but also simple enough for the
average student operator. It has a lot of critical func-
tions, from a telephone interface to multiple buscs,
memory settings for different DJs as well as compo-
nents.analogand AES/EBU insandouts. On top ofiitall,
how about audio processing for cach input that can
follow in memory?

The MIX4 hasa very intuitive layout and its controls
are not so complex as to intimidate. [f you want to make
a flexible studio for news, voice tracking, production or
cven a small air studio, this will do it. Adding in a
microphone. PC, CD and tclephone hybrid, you have a
complete multi-function studio with a simple interface
and big flexibility - all for about $5.000. (More info at:
www junger-audio.com)

AUDIO OVERIIP

We recently discussed remote broadcasting equip-
ment in this column, and ways to bring home your
material from far away. A new player in town is the
AudioTX STL-IP from MDO UK. It is distributed by
Broadcast Warchouse.

3

The Audio TX

These units allow youtosend audio with a varicty of
sample rates and codec styles (all software controlled in
casy drop down menus) over networks at up to 24 bits,
giving you the option of permanent or portable linking
to your station. Whether you want to just use your
network to set up apermanent STL over [P, or you want
to broadcast games from other campuses, this is some-

thing to consider. )
(Continued on Page 10)



New Broadcast equipment at exceptional prices.

Quality pre-owned equipment.
Customized automation systems.
Complete turnkey installation
Console pre-wiring packages.
Broadcast equipment repair.
Complete engineering services.

Studio design and project management.

Lightner Electronics Inc.
Your Ultimate Solution.

Toll Free: 866-239-3888 P

Fax: 814-233-8402
www.LightnerElectronics.com

Communications

Live interviews or remotes?

You've got to check out our new ComPack - Universal Telecom Interface
and RemoteMix Sport, our most popular broacacast mixer. Both ComPack
and RemoteMix Sport interface to PBX systems, cell phones, and analog
lines for true flexibility. We also offer a full line of passive interface tools
like the Daptor Two - Wireless Phone Audio Interface.

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

JK Audio

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

ECONCO

New Power Tubes

Newly manufactured tubes
are now produced by Econco
in Woodland California

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

the PETER DAHL CO. for
custom transformers
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DC filter capacitors * variable capacitors
custom rectifier assemblies - transient suppressors
and then some.-..

Peter Dahi Co.

write or fax for an extensive catalog

915 751-2300 - fax: 915 751-0768 « 5369 Waycross ¢ El Paso, TX 79924
www.pwdahl.com * pwdco@pwdahl.com
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Radio.edu

A Non-Comm View

Continued from Page 8

Pricing is about $2,900 per end for these 1RU boxes
and they are directly web addressable for configuration.
These look like a very interesting option for those that
find ISDN difficult to acquire on the fly and want more
than POTS audio quality, or for those of us that need to
get a reliable audio path between remote campuses.

Why not get several schools together and set up
these boxes at each one? Then you would have a ncat
remote audio network available for touring teams, with
farless headache than getting ISDN each time you arrive
on site and selectable codecs based on your needs and
format. (More info at;: www.bwbroadcast.com)

that down fast. And, if you run a variety of subs, you can
lease them out to local groups for areal revenue stream.
You could even use this system to create a variety of
podcast streams, if you wanted to be hip.

NEXT YEARIN LV

NAB is always an interesting excursion. Whether
you are looking for specific products or just gauging the
industry’s next trends, it is worth the pain. Perhaps we
will see you there next year.

Bring your most supportive shoes, lots of water, and
a notepad. But leave your wallet at home — it is just too
dangerous to bring one of those to Vegas.

John Deveckua is the Operations Manager of WLOY
at Lovola College in Maryland. His feet hurt and it will
take about 11 months to forget the pain. If you saw
interesting radio products at NAB, let him know - there
was simply too much for any one person to catch, even
John. John's new email: john@radioedu.com

Radio Guide on CD

Version 2.0 of the BDR Now Includes
PDF Archive Editions of Radio Guide

The BDR CD also includes several sets of
Radio Utilities, an AM & FM/TV database viewer
(including DA patterns), as well as EAS printer
paper sources, project schematics, historical data
and pictures.

Recent additions include the FCC and EAS
checklists, and some equipment manuals. A Table
of Contents for the BDR can be found at:
www.oldradio.com/latest.htm

Credit Card Payments
Accepted On-Line at:

www.radio-guide.com/products.htmi

DIGITAL SCA WITHOUT IBOC l
The final product I want to discuss is |
also the most expensive. At an entry point |
of $8.900, plus receivers, it is not cheap, ‘
but it sure is interesting. The FM eXtra
from  Digital Radio  Express |
(www.digitalradioexpress.com) offers a |
solution for non-commercial FM stations |
(and others) that want to improve their
subcarrier value, and still not commit to
IBOC digital radio. l
Theirsystemreplaces youranalog SCA |
operations with several (you decide on the
scctioning) digital subcarriers totaling up |
to 128k of bandwidth. You decide on the |
encoding you want to use, sct the band- |
width usage for each of themand away you
go. The system even offers a digital 1D in
the stream that allows smart reccivers to
find it automatically. The demo was run- |
ning 4 strcams of AAC at 32k sampling,. It |
sounded no worse than most subcarriers
and there were four strcams available (think
of the revenue!). l
Interesting opportunities abound with [
this system. Say you are a licensed station
and you need to reach lots of remote trans- i
mitters, or you are interested in leasing
your licensed station’s subcarriers. Using l
these systems, you can run a sterco digital |
audio feed to your remote locations, pro-
viding a high quality feed that is more '
reliable and less long-term expense than :!
dry pair leased lines. |

FM eXtra running four streams. |

Want to generate sports revenue and
listeners without knocking off your tradi-
tional DJs? How about running your sports
broadcasting on the subcarriers, and sell
the receivers to interested folks? Or better
yet. contact a local sporting goods chain
(ornational group) and sell them ad spaces
to cover the costs of the radios?

Itis a bit early for the radios; their cost
is still at the $100 mark. But bulk buys |
using sponsor money should help knock |

HD RADIO?

I'M GOING WITH
MOSELEY.

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.

e ]

Or add a bi-direc- [ —
tional Ethernet LAN ‘ -
extension and serial " . =

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 [m
S19003T1 STL/TSL | == »-,.l
transports bi-direc- -
tional AES digital audio, Ethernet LAN
extension, remote control, and telephones.
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
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
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WHY NOT SWITCH TO MCI?

CompLETE FM/TV PRrobucT LINE

/
e ANTENNAS

Coax switches from e SPLITTERS

7/8” through 6-1/8”
Control panels available.

e NoTcH FILTERS

/" o HaARMONIC FILTERS
/e Power COMBINERS
p
/
/e CHANNEL COMBINERS

/o N +1 SwITCHING MATRIX

/

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

e S— ——

Micro Communications, Inc. ==
Toll Free: 800-545-0608 -

www.mcibroadcast.com g

* Gibralter 1Y Series * Standard AZ-H ]

* torizon to Honzon * Heavy Duty Polar

ANTENNAS &

ANTENNAS  xof
ANTENNAS

ANTENNAS
ANTENNAS

ANTTNNAS

COMMERCIAL QUALITY &

Call For Info -
* 800-627-9443 608-326-8406

www.dhsatellite.com

oo’

Offeringj OVER 600,000 Manufactured .

| Feed Homns Tt Sl
™. -~ LNB’s ) ‘
* Multi-Cable Fax: 608-326-4233 .
o e TS Email: dhsat@mhtc.net -"
. "
L * Controllers Buy Factory Direct &
* Antenna Covers Save!
* Custom Fabrications o oy

Fegk>

A —— Y T

Radio Guide May 2005

N
—g I

For its excellent quality-price value.

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

For its double conversion receiver
that makes it apt for digital codifica-
tion (Up to 4 audio channels).

For being digitally synthesized in 20 MHz operational band for
frequencies from 150 MHz to 960 MHz.

For the fact thot both the transmitter and receiver can measure the
modulation percentage and pilot signal level (19 KHz stereo without
disconnecting the audio from the transmitter).

For its remote control.
OMB, thef uture of ‘ommunication

OMB AMERICA

For its analog telemetry.

fFor being made for mono or
sterco (MPX) signal.

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

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

phone. (305) 477-0973
(305) 477-0974
fax. {305) 477-0611

Ca m 'D L (Compatible AM-Digital)

Cf course, like all KCI prcducts
Cam-D™ “js not afraid of the dark."”

KAHN COMMUNICATIONS, INC.
338 Westbury Avenue
Carle Place, New York 11514

New York City Office
212-983-6765
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DA

By Ron Rackley, P.E.

Specifying the Right
Reference Tower

[SARASOTA, Florida] Question: If the FCC Con-
struction Permit for a new Directional Antenna
(DA) shows that tower | — the end tower of the four-
tower in-linc array — has a ratio of 1.000 and a phase
of 0.0 degrees, just as was shown in the original
application, why might the station still need to order
an antenna monitor specifying a different tower as
the reference tower?

Answer: The antenna monitor’s reference tower
the one that always has a ratio of unity
and a phase of zero — should be the one
with the most stable parameters, to mini-
mize the “dog chasing tail™ effect as
adjustments arec made. FCC Construc-
tion Permits (CPs) spccify theoretical
parameters without any consideration of
which tower should be used as the refer-
ence towcer for the antenna monitor.

IDENTIFYING THE REFERENCE

The problem here is that there are
different considerations for choosing the
reference tower in different contexts.

When designing a new DA pattern,
the choice is one of convenicnce for
doing the pattern calculations. When ad-
justing the pattern, it will be much easier
to understand what the phasor controls
do if the reference tower on the antenna
monitor is chosen to be the onc with
parameters that move the least as the
other towers™ parametcers arc adjusted.
The best tower for one is not necessarily
the best tower for the other.

When anew patternis being designed,
any towercanbe madethe reference tower
by simply assigning a ratio of unity and a
phasc of zero to it and then specifying the
parametcrs of the other towers to have the
corrcct relative ratios and phases. It is a
matter of choice for the designer.

Multi-tower patterns designed by the
“pair multiplication™ mcthod gencrally
use the tower that is most conveniently
chosen as the common tower within the
calculation pairs as the reference tower.
For this rcason, many dcsigns use the
number onc tower — an end tower of an
inlinc array or a corner tower of a paral-
Iclogram — as the reference tower, even
though it may be the worst possible one
to usc as the parameter reference while
adjusting the antenna systcm.

W

USER’S CHOICE

When an Application For CP is filed,
the DA design parameters are submitted to
the FCC - where they arc ultimately used to
generate the CP document (if it is granted).
This does notsettle theissuc of which tower
should be chosen as the reference tower on
the station’s antenna monitor.

That question needs to be considered
betore the antenna monitor is ordered, as
its reference tower will often need to be a
differcnt one than is specified by the CP
theorctical reference parameters. (Because
of mutual coupling between the towers of
aDA array, all of the parameters change to
some cxtent with every adjustment.)
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Some towers are more sensitive to adjustments that
are madc to adjacent towers than are others. The towers
of an array have differing basc impedances, depending
on the mutual impedances between them and the ratios
and phascs of the currents fed into them to produce the
required radiation pattern,

POWER VS. RATIO

The power division can be quite varied, with one or
morc of the towers taking most of the input power and
the rest of them dividing what remains. It is gencerally
considered to be good practice to choosc the tower with
the highestpoweras the reference tower ofa DA pattern.
(The tower with the highest ratio is not necessarily the
one with the highest power.)

Some towers may not require much power to be fed
to them to produce their required parameters, while
certain ones receive more power than they radiate
from mutual coupling and must feced it back into the

R\ o

system. It is the high power towers that arc the lcast
sensitive to parameter changes in the other towers,
while the low-power and negative power flow towers
arc the most sensitive.

Thus before a new antenna monitor is ordered,
consideration should be given to which tower will be the
reference tower for cach DA pattern (Where more than
one pattern is in usc, it 1s somctimes neccssary to use a
different reference tower for cach one). Calculations
must be made to determine the expected operating base
impedances and power division when a new phasing
system is designed, and that is also the best time to
consider the antenna monitor reference tower question.,

Ron Rucklev finds directional untennas fascinat-
ing, and is happy to share his thoughts. However,
due to his existing commitments and travel schedule.
he regrets being unable to reply personally, If vou
have suggestions for future topics, please send them
1o editor@radio-guide.con

(= UU)

BROADCAST

The DSPX and DSPXtra bring you
major market performance
hout breaking the bank

www.bwbroadcast.com
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Leading POTS Codecs Compared.

Comrex Matrix

Tieline Commander

Zephyr Xport

Audio Bandwidth @ 24 kbps 14 kiiz 15 kHz 15 kHz

@ 19 kbps 11.2 kliz 9 kHz 15 kHz
Direct Internet Software Updates No No Yes, via Ethernet port
Digital PC Audio Input No No Yes, via Ethernet port

Audio Metering (XMIT/RCV)

‘Transmit only

One-at-a-time

and supplied driver

Simultaneous

Audio Processing None Simple AGC Digital multi-band AGC with
look-ahead limiter by Omnia
Remote Control No RS-232 and dedicated computer Ethernet via Web browser
Auto Dial Storage 19 Numbers 50 Numbers 100 Numbers
Frequently-Used Settings Storage none none 30

Standards-based POTS Codec

No - Proprictary

No - Proprietary

Yes - aacPlus (MPEG HEAAC)

Transmit-Receive Quality Display No Yes Yes
Contact Closures 2 2 3
Display Resolution 120x32 LCD 120x32 L.CD 128x64 LCD
Analog Cell Phone Interface Optional Standard Standard
Mixer Inputs 1 mic, | mic / line 2 mic / line 1 mic, 1 line
Phantom Power No No Yes - 12 volt
Automatic Voice-Grade Backup No No Yes
Power Supply External External Internal auto-switching
Local Mix Audio Outputs

Headphone Yes Yes Yes

Line Level Yes No Yes
Direct Receive Audio Output No Yes Yes
Uses ISDN at the Studio Side for No No Yes - your Zephyr Xstream

More Reliable Connections

Available ISDN Option

$850.00 (adds MPEG L3 & (5.722)

$850.00 (adds (;.722)

becomes universal POTS
and 1SDN codec.

$495.00 (adds G.722 & state-of-
the-art AAC-LD for
high fidelity and low delay)

$3,700.00

$3,650.00

k List Price:* $2,495.00 §

The world's most advanced POTS codec
is also the world's lowest priced POTS codec.

7 et o—a——0

AUDIO | NETWORKS

* Refers to base MSRP without ISDN option as of 5/1/04. The Telos logo, Zephyr, Zephyr Xstream, Zephyr Xport are all registered trademarks of TLS Corporation, © 2004. aacPlus (TM) Coding Technologies.
Comrex, Tieline and associated trademarks are property of their respective owners. Product spefications quoted from manufacturer's most current published documentation at time of printing.
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Getting Together
as an Industry

[LAS VEGAS, Nevada] 1t has been a very busy spring.
In addition to the NAB show, several of the State Broad-
cast Associations held their annual meetings over the past
couple of months. For example, the Michigan Association
of Broadcasters held the Great Lakes Broadcast Confer-

ence and Expo in March.

Compared to the NAB’s official 100,000+ registered
attendee figure, the 1399 that gathered in Lansing, MI
might secem small. But both have their place, and emphasis
on helping engineers understand the changing technolo-
gies and challenges to getting their jobs done each day.

TECHNOLOGY EXPLAINED

It is quite interesting to see how some of the manufac-

Good food, good chat, good friends.

HONORABLE
MENTIONS

A couple of hon-
ors given out seem
worth mentioning:
Greater  Media’s
Milford Smith re-
ceived the Radio En-
gincering Achieve-
ment Award at the
Technology lunch.
And. Dick Burden was
given the LifeTime
Achievement Award
by the SBE in recog-

Dick Burden

turers are reaching out to help the folks in the field. Since

it is not always possible to attend the big
show in Las Vegas, these smaller gatherings
are very important, as they reach down to the
very techs who are in the greatest need of
cducational opportunities.

In Lansing, for example, the MAB made
arrangements for a very valuable day of in-
struction. At least 168 engineers benetited
from an IBOC up- 3
grade tutorial from
Ted Lantz of BE,
and digital pro-
cessing informa-
tion from Frank
Foti of Telos/Om-
nia.

Chris Arnaut
from WJR had a
very usctul series
oftechtips on han-
dling problems
without spending
much (or any)
cash. And the op-
portunity to speak
with the local FCC Field Agents allowed sta-
tions to get answers before the inspection!

The hospitality at the MichMab Expo
was quite impressive. Instead of the $6.50
hot dogs found at many conventions. on
both days MichMab provided plenty of food
and drink on the floor of the Exhibition Hall
for everyone.

Ted Lantz explains digi-
tat transmission at the
MichMab Conference.

Larry Estlack moderates
a discussion with the
FCC folks at MAB Expo.

MIXING KNOWLEDGE AND FOOD

It is a fact: engineers do love to cat. But it
was not the food the brought in a full house to
the Nautel Users® Group gathering on Sunday
morning betore
the NAB show.
Nautel put on a
solid presentation
covering both the
latest digital tech,
as well as a font of
superb tips and
tricks to help maintain their gear.

And. yes. the majority of the attendeces
tfound the lunch to be quite satistying, too!

Otheropportunities to learn included the
Broadcast Electronics information and
cookic gathering on Saturday atternoon, and
of course. the NAB sponsored sessions,
which included a full afternoon on digital
transmission. and a lot more.

Of course, while eating and learning is
good, cating and networking might even be
more fun. The Annual Lunch Gathering on
Tuesday found more than a hundred foltks
enjoying the opportunity to meet and greet
folks they usually only get to “meet™ via
email. Co-sponsored by Prophet Systems,
Shively Labs, Nautel and Orban. even those
that did not get a Prophet Jacket. a copy of

Nautel’s NUG Meeting
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XR50

50 kW AM Digutal Transmitter

Quick Specs

® Extra headroom for hybrid HD Radia
and full power AM

* Plug-and-play integration with Nautel’s
NE IBOC HD Radio signal generator

* 140% positive peak modclation

® 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 62 kw

¢ Dual DDS exciters with automatic
changeover

* Compact design (53" W x 725" Hx 21" D)
1s ideal for t ght spaces

¢ Internal transformer (mounted horizontally)

* New 12 kW and 25 kW XR transmitters
also available

°®
Radio e Drm

Microsoft Office 2003 or Linspire, or a copy of 4pple
Annoyvances from O’Reilly Media went home winners:
everyone received an AC Sniffer from Radio Guide.
More pictures of the Lunch are available on the Internet
at www.oldradio.com/nab.htm

A e

ing field.

nition of over 55 years work in the broadcast enginger-

Ifvouwere notable to make it out to Las Vegas this vear, see if vou
can make room in your schedule for vour state gathering. And next

vear, mavbe vou can make Las Vegas, too.

New Nautel 50 kW
AM Transmitter

The fourth generation of Nautel's 50 kW
AWM transmitter provides proven reliability
at an affordable price, and supports both
HD Radio™ and DRM. The XRS0 is over-
engineered to provide many years of
trouble-free service, even under harsh
operating conditions

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
a problem

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

Contact Nautel for details.

Fax: (
www.nautel.com

Phone:
info@nautel.com

Small, simple,
field proven.

nautel

troubleshooting and system monitoring easy

The XR50 is also designed to allow extended

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

The XR50'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 arnd low
maintenance costs, the XR50 is extremely
cost effective to owr and operate. And its
compact rack (53" W x 72.5" Hx 41" D) is
ideal for sites with limited space

Radio Guide
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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. iImagine 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.

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 Lgl)vewire
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 o where an expand.able :__:._A: gremlhins. Inste.ad, Iéad the 1000
nensprk is o el mone network really shines. Axia IP-Audio Driver for e bt o
in mr’:':fll"/’;'un‘t‘,'.h :‘.‘::’:.‘v’.l,"’.r Connect eight Axia 8x8 Audio Nodes using Windows" on your workstations and connect audier ot of sowur PC. Nos
\,'."/':.If,':{‘ e e el Cat-6 cable and an Ethernet switch, and directly to the Axia audio network using their P S T
you've got a 64x64 routing switcher. And you Ethernet ports. Not only will your PC productions i ”;;‘;;/,',.,;‘;‘,’“_‘ e
can easily add more I/0 whenever and sound fantastic, you'll eliminate sound cards and
wherever you need it. Build a 128x128 sys the hardware they usually feed (like router or
tem... or 1024x1024... use a Gigabit fiber back console input modules). Just think of all the

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

Put your preamps =e == . Put your snake on a diet.
yourp. 'p ,e0e0eeees . = Qe y = 4
where your mics are. - = Nobody loves cable snakes. K s
Most mainframe routers have no mic inputs, Besides soldering a jillion connectors, just try \\
P an Naa Mucrophon . . . ) . , -~
Aawdee near o voar mes and 50 you need to buy preamps. With Axia you get finding the pair you want when there’s a e
serd preamplifie d andio . . . - An 9 iedrer
e e ultra-low-noise preamps with Phantom power. change to make. Axia Audio Nodes come RO
amn e e vd e sake can carry i red
LG ) I“”” ’;”,””‘ Put a node in each studio, right next to the mics, in AES/EBU and balanced stereo analog o hannels of diigital audi
e segnedd degraddation o one sk CALO cab
to keep mic cables nice and tight, then send flavors. Put a batch of Nodes on each end Wer ke voote're oo

10 misy soldering all that

of a Cat-6 run, and BAM! a bi-directional
multi-channel snake. Use media converters
and a fiber link for extra-long
runs between studios —

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?

mulre-pai

Nice bonus. or between buildings.
QHENCO With a little help from our friends. Would you like some control with that? P
A networked audio system doesn't just There are plenty of ways to control your Axia ,'/~ Pan fd
Seotz Studiss replace a traditional router — it improves upon network. For instance, you'll find built-in //
rm. it. Already, companies in our industry are realiz- webservers on all Axia equipment for easy % )
BALSYS ing the advantages of tightly integrated systems, configuration via browser. PathfinderPC® \. ‘
e and are making new products that reap those software for Windows gives you central Comtred frraks o the sortd
{ already working X ; . . . ul freaks of the worle
with :fﬁf,,,”x,:,:,,".,‘,,,,l,‘,', ,”'\k benefits. Working with our control of every audio path in reyoice: intelligent Avia
i partners, Axia Audio s . — o—  Yyourplant. RouterSelector e oottt
Balsys Technology (,l.lml;p_ br|ng|ng new thlnklng and nodes allow quCk local Reconfioure st imstn
and of course Telos ) X ) . . . . ) . ) o ~" ) e ’
and Omma. Chedk ideas to audio distribution, machine control, source selection, and intelligent studio control ‘j”;’;’(j""" iz v i
Asiadudio.comdpartners/ . ; . onrces st wherd thes 't
B o Program Associated Data (PAD), and even surfaces let talent easily access and mix any et wseful
wiring convenience. source in your networked facility.

"This sounds expensive.” Just the opposite, really. Axia saves money by eliminating distribution amps, line selectors, sound cards,
patch bays, muiti-pair cables, and tons of discrete wiring — not to mention the installation and maintenance time you'll recover.
And those are just side benefits: our hardware is about half the cost of those big mainframe routers. That's right... half.

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

~
.
A TELOS COMPANY

O A
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by J.S. Sellmeyer, P.E.

Improvements to Sample Loop
Connector Assemblies

Muaintaining directional antennas depends upon
having auccurate data samples from the system. How-
ever, sometimes, it is the very tools and svstems we
depend upon that can create problems. Juck Sellmever
shows one such potential issue, and how to improve
the system.

[McKINNEY, Texas] Certain sample loop connec-
tor asscmblies have been known to exhibit erratic loop
current and/or phase indications after a few ycars in
scrvice. This article will discuss possible reasons for
such instability and suggests a method of correcting
the problems.

FOCUSING ON THE SAMPLE LOOPS

Current sampling loops arc normally installed at or
near the point of maximum current (the current loop)
on a tower. For nincty degree or shorter towers, the
current loop is at or ncar the bottom of the tower. The
loop is normally installed approximately twenty to
twenty-five fect above ground level for towers of this
height to minimize the cffects of currents tlowing in
the ground system.

L\

A Typical Sample Loop

Fortaller towers, such as towers within the range ot
approximately 110 to 225 clectrical degrees, the loop
will normally be installed approximately ninety clec-
trical degrees (adjusted for the propagation velocity of
the tower) below the top of the tower.

For our purposcs, we assume the problem of an
crratic ratio or phasc indication has becn narrowed to
one or more sample loops and that the sample lines
themselves have been exonerated from the causes.

Since the purpose of the sample loop is to extract
arcliable and repeatable sample of the current flowing
past the loop, the installation must be made impervi-
ous to any changes that can affect the accuracy of the
sample. This statement also applies to the transmis-
sion line svsrem that conducts the current sample to the
antecnna monitor.

THE LOOP ASSEMBLY
Figure | is a photo-
graph of a widely used
sample loop conncctor
asscmbly that is used to {

n N1
connect a sample line N
having a type N or UHF ol
. ~ -~
female connector to the -

physical sample loop as-
sembly. For brevity, the
type N or UHF connector
will be referred to as “the
connector.™

Itis assumed that thc  Figure 1 — The original
sample loop opcratcs at sample loop connector
tower potential; that is, assembly .
the sample loop and the interconnecting transmission
linc on the tower arc electrically bonded to the tower
structure. This is normally the case except in certain
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instances where corners have been cut when using
clectrically short towers, with the loops installed very
ncar the ground. In this case the sample loop and the
interconnccting transmission line are physically insu-
lated from the tower structure.

The sample loop connector assembly is normally
installed at the bottom of the loop with the assembly
mounted on the grounded side of the loop (the side
facing the tower). The insulated center conductor is
connccted to the “hot™ side of the loop through a short
scction of one-half inch silver-plated copper strap.

The particular loop connector shown is a very well
constructed unit bascd on a machined Teflon insulator
asscmbly (the “spark plug ") which houses a standard
chassis mount connector and a short length of 6-32
brass all-thread soldered to the connector assembly
which protrudes through the top of the insulator. The
copper strap is physically captured between two nuts,
a pair of flat washers and a lock washer. The grounded
side of the loop is attached to the outer conductor of the
conncctor through four 4-40 machine screws.

POTENTIAL TROUBLE AREAS

Two principal problems arise with this type of
arrangement. The first is the security and integrity of

the center conductor; the sccond is the integrity over
time of the ground return between the loop and the
connector.

The first problem is mostly mechanical in nature
arising tfrom the original installation or from trouble-
shooting efforts or repairs in the ficld. The connector
was never designed to withstand abnormal axial forces
on the center conductor nor was it designed to accom-
modate rotation of the center conductor.

These situations arise when a tower rigger is
entrusted to perform trouble shooting or diagnostic
actions on the connector while it is installed on the
tower. Riggers arc trained to use (and are accustomed
to using) tools very large in comparison to those used
by technicians in radio stations and will frequently
apply excessive torque to the nuts, which results in
rotatation of the center conductor, or simply tighten
the nuts until the center conductor is physically
pulled out of the connector.

The second problem results from the long-term
cffects of electrolysis and from making an electrical
connection through a diclectric material without ap-
propriate hardware in the clectrical path. The clec-
trolysis problem arises from the dissimilar metals used
in the coaxial connector and the loop itself. The prob-
lem is aggravated by the presence of the Teflon insu-
lator in the mechanical path of the clectrical ground
return of the circuit.

Over a period of time, the aluminum surface of the

loop will oxidize and will cause a small amount of

direct current to flow through the dissimilar metals,
typically nickel plated brass for the connector, stain-
less stecl for the 4-40 screws and nuts and aluminum
for the loop. No matter how tight the 4-40 screws are
when they are installed. they will eventually loosen
due to cold tlowing of the Tetlon insulator.

DISASSEMBLY AND CLEANING

The solution to the problems is relatively simple,
but the loop(s) must be brought to the ground for repair
and modification. The moditications can be made in
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approximately one hour by a skilled craftsman, pro-
vided the required materials arc on hand.

Start by having the tower rigger mark the exact
location and oricntation of the loop with spray paint.
This can be done by spraying a vertical stripe from
about six inches above to six inches below the mount-
ing brackets, which attach the loop to the tower. This
should be donc on both sides of the brackets to assure
proper re-installation of the loop following comple-
tion of repairs.

Next, remove the connector assembly from the
loop, being careful to avoid stressing the center con-
ductor. Use a pair of small needle nose pliers or a
narrow open-end wrench and a nutdriver to remove
hardware sccuring the copper strap to the center con-
ductor. Then remove the four 4-40 screws holding the
asscmbly to the loop. Remove the nuts from the
asscmbly and disassemble to connector assembly into
its component parts as shown in Figure 2.

el

Figure 2 - Disassembled components
from the connector assembly.

Carcfully inspcct the connector and the connce-
tion to the brass all-thread for physical and clectrical
integrity. It the center conductor is loosce or the
connection is broken, replace the connector with a
new onc. If both arc in good condition, carefully
clean both with acetone or another suitable cleaning
agent to remove all vestiges of scaling putty,
“Scotchkote™ or other scalants, which may have been
uscd to waterproof the installation.

Figure 3 - Close up view of the connector.

PREPARATION

Install a 1/4-inch by 1/2-inch 6-32 nickel or zinc
plated round brass spacer on the center conductorand set
the end of'the spacer to a depth of 1.15 inches from the
rear surface of the connector. Using a suitable jig to
maintain exact vertical and horizontal alignment and a
drill press, carcfully drill out the four #4 holes to 0.255
inches. This will provide sufficient clearance for the
four spacers. Drill out the center hole to adepth of 1.15
inch from the flat surface of the tetlon insulator which
mates with the rear surface of the connector.

Carcfully placc the assembly shown in Figure 4
into the center of the insulator until the spacer scats in
the insulator. Carcfully rotate the connector until the
rear surface rests against the flat surface of the insula-
tor. Remove the connector assembly and place a drop

(Continued on Page 18)




MORE PRODUGCTSooo MORE ARPLICATIONS

1T-1

The tiny TOOLS™ TT-1 is more than just an ordinary telephone line coupler. The TT-
| is a rack-able compact telephone line powered auto-answer and auto-disconnect
hybrid. The TT-1 utilizes dual-hybrid transformers providing full duplex audio at a
plain old coupler price. We provide a rear panel multi-turn hybrid NULL trimmer to
allow the user to achieve 20 plus db separation figures. TT-1 features include: Front
panel Line Seize button; call Drop button; Auto-Answer/TAP switch; Audio Mute
switch; Off-Hook and Ring indicators. The rear panel is equipped with a R]-11 jack
for the telephone line and a second loop-thru RJ- 11 that may be configured to disconnect
attached devices when the TT-1 goes off-hook. Screw terminals are provided for
balanced send and caller audio: remote optically isolated seize and drop functions
and one SPDT off-hook dry relay contacts. The TT-1 may be set on a desktop, mounted
on a wall or up to four units mounted on the RA-1, Rack-Able mounting shelf.

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

The DTE-16 DTMF Tone Encoder

The tiny TOOLS™ DTE-16 is a feature rich DTMF tore/sequence
encoder that is user programmable to encode up 1o 15 tone
sequences or a single tone via any one of 16 contact closure inputs
and/or the RS-232 serial port. Each input may be programmed to
generate a tene for the duration of the closure or tone burst
immediately on command. A passive mixing network is provided
to mix both the program and encoder audio if required.

/‘/‘ﬂ
Manufactured with
Pride in the USA

The VAD-2

The tiny TOOLS™ VAD-2 is a user programmable two-input
multi-number vaice/pager auto dialer with integrated sterco
silence sensor, designed for dial out paging and/er voice
message notification. Two SPST relays are included for remote
control functions.

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

The DC-8

The DC-8 Plus Dial-up Remote Control allaws the user wo control and monitor external devices
from any teuch-tone, telephore. The DC-8 Plus when called, will answer the phone line after a
user programmable number of rings (up to 20), accept an access code (none to eight digits) and
it valid, allow the contrml of six SPDT, two 2PDT relays ard the monitoring of eight logic level
status inputs. The DC-5 Plus s cquipped with an adjustable audio hybrid, allowing the user 1o
send and/ur receive external andio, while controlling the unit

The STI-1I

The STI il provides a hvbrid interface betweer a single POTS line and a users PC.COM port. The STHI
is equipped with a programmable serial port, aliowing control and monitoring via the users PCapplication
sottware. This product ntakes those remate cail-in recordings a snap while eliminating the DTME tones.
Various LEDs, relays, pushbuttons, dipswitches and serial port comprises the user interface to the ST,

The TS-6 Telephone 6 Six-Line Telephone Call Director
I'he TeleSwitch Six call director offers a low cost solution to interfacing up to six telephones lines
10 almost any hybrid. The leleSwitch Six is supplied with one Switch Console and Controller. The
units are interconnected via CAT 5 cable. \ total of four Swiich Consoles may be attached to the
controller. The TeleSwatch Six is a dual-buss device, meaning that calls can be answered on the
telephone set, while calls are active on the hybrid. With TeleSwitch Six, lines can be answered,
placed on hold (MOH audio input), busied out and rauted to a telephone set and/or hybrid.

The STA Il Smart Telephone Autocoupler 111

The STA 111 provides the interface between telephone fine and user equipment. The STA 11 provides a self
null hybrid with balanced inputand outputs. The STA Hi menitors the telephone line for CPC calling party
control and long dial tore hang up signals, allowing use behind PBX telephone switches and POTS lines

The AVR-8 Voice Remote Control

The AVR-8 isa voice remote control system that automatically reports
changes detested on any of its eight status inputs to a remote telephone
and/or pager. Afier speaking a grecting message that may ideatify the
source of the call, the AVR-8 then speaks a unique message Tor each
status input. The user may customize each factory-recorded message.
Additional features include; four SPDT control reiays, balaaeed telco
audie, access codes, cight phone numbers per input.

The DEC-16

The DEC-16 may be used as a dial-up; dial-out or direct conneet DTME
decader. The DLEC-16 is capable of automatically cailing out, answering
calls or connecting to an ENC-16, DTME encoder or other DTMI encoder

The ENC-16

The ENC-16 mav be used as a DTMFE encoder, dial-up, dial-aut or direct
connect interface. It is capable of automatically calling and connecting to a
DEC-16 cither on a dial-up telephone line or a direct wire connection. There
are 16 input lines. Each input can be used 1o generate DTMF tone strings
from 1 to 16 Jigits long. The ENC-16 can operate as a master or slave device
Set as a master itwill it will automatically establish a connection to its slave
encoder. 1f the connection is lost, it will re-establish contact automatically.
Comtact closures and/or its RS-232 serial port may control the FNC-16.

BROADCAST
t ool s



RF
Guide

Continued from Page 16

by J.S. Sellmeyer, P.E.

of Locktite on the threads of the center conductor at the
top of the spacer. Turn the spacer two turns counter
clockwise to absorb the locktite, then turn the spacer
two turns clockwise.

Figure 4 - The modified connector and insulator.

Next, tap cach of the four holes in the connector
with a 6-32 tap. Install four 6-32 x 3/8 inch stainless
stecl phillips pan head screws the connector mounting
holes.

On the interior side of the connector install four
split lock washers and four 1/4-inch by 1/2-inch spac-
ers tapped for 6-32 hardware as shown in Figure 5.

REASSEMBLY

Now place a thin layer of silicon grease on the five
spacers, then carefully reassemble the connector into
the insulator. Place a thin layer of silicone grease on
the top of'the insulator and add a 1/8-inch by 1/4-inch
neoprene “O” ring on the center conductor.

The silicone grease
1s necessary to prevent
moisture from entering
the interior portion of
the connectorassembly.
Place a number 6 flat
washer and a number 6
split lock washer on the
center conductor. Install
a 6-32 hex nut on the
center conductor and .
carcfully tighten it to
slightly compress the “O”
ring. Add a second 6-32  Figure 5 - The connector
hex nut and carcfully  with spacers in place.
tighten it against the first nut.

Figure 6 - The completed assembly.

Apply a drop of Locktite to the center conductor
and install a split lock washer and a 1/4-inch by 1/2-
inch 6-32 threaded brass spacer on the center conduc-
tor. Carefully tighten it while holding the hex nuts with
a pair of small needle nose pliers. The finished assem-
bly should look like Figure 6.

LOOP CLEANUP AND RE-INSTALLATION

To get the loop ready, clean the top and bottom
surfaces of the loop where the connector mounts to
the frame. [f necessary, drill out the four mounting
holes to accommodate the 6-32 screws.

Place a drop of Locktite on the tip of each of
four 3/8-inch-long 6-32 phillips pan-head screws,
add a split lock washer to each and install the
connector on the loop frame. Securely tighten the
SCrews,

Connect the copper strap from the “hot” end of
the loop to the brass spacer with another set of 6-
32 hardware. Add a drop of Locktite to the end of
the screw and tighten it while holding the spacer in
a pair of pliers to avoid stressing the inner conduc-
tor.

The connector modifications are now complete
and we are ready to have the rigger carefully rein-
stall the loop on the tower. The result should be a
solid connection to the sample loop, and steady,
consistent phase and ratio data.

Once the system has been cleaned, inspected
and reinstalled, it is very important to routinely log
the phase and ratio readings from the antenna moni-
tor together with the prevailing weather conditions
such as temperature, ground moisture and wind
conditions.

This data should be taken at least once per
month along with the monitor point values. Such a
log will enable the technician to accurately isolate
and diagnose problems with the antenna system
and its associated antenna monitoring system.

President of Sellmeyer Engineering in McKinney,
Texas, Jack Sellmever has designed, constructed and
maintained many directional antennas over the vears.
Juck Sellmeyer can be comtacted at his email address:

Jack@sellmeverengineering.com
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ANTENNAS AND RF SYSTEMS, INC.,

HD Radio
Interleaved
Sidemount

Antenna

The Innovative Source

No Injector
Losses

High
Isolation

Reduces Tower
Space & Loading

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

Jampro Antenna and RF Systems

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

Visit web site for test report.

Radio Guide May 2005



Full
Duplex

by George Nicholas

Have | Got a Deal for You!

[CEDAR RAPIDS, lowa] “Gatheraround. folks! I've
got something to tell you! And. ['ve got something to scll
you!™ Interested? Read on ...

Okay, let us dispense with the circus “Carney™ act and
dive right in to this month’s Full Duplex. it is all about
selling. After all, in our business. sales solves everything,
right?

ENGINEERING IS SELLING

Well, mostly. After reading Jeffrey Gitomer's Lirtle
Red Book of Selling, | was stunned by the parallels between
successful sellers and enginecrs.

Sce if you agree with me. Here are the 18.5 Secrets of
Success, according to Mr. Gitomer, along with our com-
ments:

1) Believe vou can. A positive mental attitude is key to
fixing something you have never fixed before.

2) Create the environment. Surround yourself with
family, friends and co-workers who support what you do.

3) Have the right association. Related to #2. hang
around with successful people — and stay away from
poison people.

4y Expose yourself to what is new. If you are not
learning every day, your competition is.

5) Plan for the day. 1t has been a while since we
discussed “the plan.” [Radio Guide - April 2003] How is
yours coming along? Keep your daily plans (and goals) in
front of you all day long.

6) Become valuable. This where a lot of engincers get
stuck. Do not be just the engincer, be the go-to or resource
at your station. If your skills are not where they need to be,
then exhibit a willingness to help others anyway. That is
more valuable than you think!

7) Have the answers your prospects and customers
need. Substitute “prospects”™ with “managers™ and “cus-
tomers” with “co-workers.” Remember, you are an engi-
neer, which usually means nobody understands what you
do. Do not provide facts — instead, provide answers!

8) Recognize opportunity. This is another way of
saying. be proactive.

9) Tuke advantage of opportunity. First, recognize it -
sometimes it shows up disguised in the form of adversity!
Then, act on it.

10) Tuke responsibility. We all blame others to a
degree. Blame is tied to success in reverse proportion. If
you have made a mistake, accept the majority of the blame
and move on.

11) Teke action. Nothing happens until you do some-
thing to make it happen.

12) Make mistakes. Yep, that what [ said. The best
teacher is failure. But do not think of them as mistakes
think of them as learning expericnces not to be repeated!
(Exception to this rule: do NOT stick your hand in the
transmitter; you may not get a second chance!)

13) Willing to risk. Risk is not always dangerous!
Rather. it should be the basis of your success. In other
words, you will never reach your goals without going
beyond your comfort level.

14) Keep your eve on the prize. Postyour goals and stay
focused. The goals do not have to be engineering, cither.
Losing 20 pounds, spending more time with family and
friends. even walking the dog more are just as important.

15) Balance vourself. Your physical. spiritual and
emotional health are vital to your success.

16) Invest, don 't spend. The author suggests a 10-20% gap
between caming and spending. Invest in yourself cach month.

17) Stick at it until vou win. Many give up too soon. Do
not quit on the 10 yard line. Your plan and commitment
should sce the plan through, no matter what.

18) Develop and maintain a positive attitude. A positive
attitude makes achieving success much easicr and more fun.

18.5) Ignore idiots and zealots. There are always
people that will try to bring you down, because they have
no options of their own. Avoid these people at all costs.

THINK, THEN ACT

Whether you do some, or all of the ideas above. |
believe these are some great thought-starters. Think of
some of the successful people you know. in any business.
and 1 bet they practice most of these ideas.

The other parallel between sales and engineering is. as
engineers. we are always trying to “sell™ ideas and proce-
dures to others at the station. For example. it may be trying
to convince the GM or regional engineering manager you
need a new console.

Pcople do not like to be sold, but they love to buy. As
a seller, you have to package the product in a way that it is
attractive to the buyer. Here is a true story that involves an
engineer (me) about ten years ago.

A GOOD DEAL

I was contracting for a station, whose manager 1 did
not consider “spendy.” We often had discussions about
small expenses, and frankly | was growing tired of the
battle. Then one day he approached me about building a
new station for him. | figured. “what the heck, I can put
together a list of good equipment, and he probably won't
go for it anyway. But it’ll be a good lesson in doing a
budget.”

To my surprise. he agreed with most. if not all. of
my sclections. [ asked why he was so willing to spend
moncy, when traditionally he would decline. His sur-
prising response: “George, 1'm not as concerned about
the cost as | am about *the deal.” If you show me ['m
getting a good deal, 1'1] always take advantage of that.
Butifit’s a bad deal. 'l walk away. no matter what the
price.”

Too bad I did not know that two years before! And you
canbet from then on Lalways provided details of how great
the deal was for him. Since most managers come from
sales, “the deal™ really is important to them. Keep that in
mind, as you se// them.

George Nicholas specializes in technical and conmui-
nications consulting throughout the US. If you have an
idea to share, email him at: georgenicholus@csi.com

TRANSCOM CORPORATION

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

The Broadcast Industry’s
6-channel UNcompressed Digital STL

1 kw 1983 Harris MW1A Solid State
1 kW 1986 Harris SX1A Solid State
5 kW 1985  Continental 315R1

AM 5 kW 1982 Harris MW5SA
5 kW 1996 Harris Gates 5 Solid State
50 kW 1985 Continental 317C2
1.5 kW 1987 BE FM1.5A
3.5 kW 1986 Harris FM 3.5K
3.5 kW 1992 Harris HT3.5
5 kW 1982 Harris FM 5K
5 kW 1984 Continental 815A
6 kW 1995 Henry 6000D

FM  10kW 1995 BEFM 10 Advanced Technology, Only From TFT
10 kW 2001 Henry 10,000D-95
20kw 1978  Coliins 831G2 * 6 UNcompressed Program Channels, maximum
20 kW 1991  Harris HT20 . P g .
25 kW 1980  CSI T-25-FA (amplifier only) ¢ PC Configurable from Front Panel for Frequency, I/O, Alarms, LCD
25kw 1982 Harris FM25K e Supports 48, 44.1, as well as 32 ks/s Sample Rates
30 kW 1986 BE FM-30A Ppo o+t _a P ate
50 KW 1982  Harris Combiner * 256 QAM, 64 QAM, 16 QAM Modulation

(w/auto exciter-transmitter switcher)

Miscellaneous Equipment

Denon 720R Cassette Player

Potomac Phase Monitor AM19, wisampler.
Potomac Phase Monitor 1901, Digital, 2-tower.
Sola Voltage Regulator, 60 Hz 1 KVA s-phase

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

e 3.125 kHz Step Size
) |
1
INL

Phone: (+1)408-943-9323
FAX: (+1)408-432-9218
www.TFTInc.com e-mail: info@tftinc.com
1953 Concourse Drive. San Jose, CA 95131

EXCITERS:
Used Continental 8028
“New* 20 watt Synthesized

USED MISC. EQUIPMENT:
BGW 85 Audio Amplifier
Crown D-75 Audio Amplifier

800-441-8454 215-938-7304 Fax: 215-938-7361

Please go to our website for updated listings.
Retuning and testing available - call for quote!
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by Barry McLarnon, P.E.

FM Coverage in the IBOC Era

As the rollout of digital transmitters continues, more
and more stations are beginning to find IBOC signals on
their doorstep. lere, Burry McLarnon begins an analvsis
of what sorts of effects both AM and FM stations can expect
to impact their digital and analog coverage.

[OTTAWA, Ontario. Canadaf In broadcasting. inter-
ference is dealt with by means of protection ratios.

PROTECTION RATIOS

Every station that is afforded protection under FCC
Regulations has a protected contour (54 dBu for Class B.
57 dBu for Class BI, and 60 dBu for all others), and it is
along this imaginary linc where limits are set on the ficld
strengths that can be reccived from co-channcl and adja-
cent channel stations. These limits are expressed in terms
of D/U (Desired-to-Undesired) power ratios that, on a
statistical basis, should ncarly always be excecded inside
the protected contour.

For the FM service in the USA, the prescribed D/U
ratios for commercial stations are 20 dB for co-channcl
stations, 6 dB for first adjacents, and -40 dB for second and
third adjacents.

For non-commercial stations, the ratios are the same,
except for second-adjacents, where the minimum D/U is -20
dB instcad ot -40 dB. The ratios for non-commercial stations
alsoapply tocoordination with Canadaand Mexico forall FM
stations within a certain distance of the border.

PROTECTION BY SPACING

In practice (since the FCC Rule changes in 1962), FM
allocations for commercial stations arc based upon a sim-
plified procedure that sets out minimum distances between
stations for various classes and channel relationships.

. - W -
FCC Contour to Contour Map with Minimum Spacings Distance

FCC Minimum Spacing
Class Ato C3 = 142 km

Class A
FCC Protected Contour = 60 dBu
Distance to Contour = 29 km

Class C3

FCC interfering Contour = 40 dBu
Distance to Contour = 113 km

29km+ 113 km = 142km N e ©
Total contour separation = 142 km 3 y

A Typical FM channel study showing spacing contours.
Courtesy of V-Soft, www.v-soft.com
The protection ratios normally become a factor only
when “short-spaced™ allocations are proposed, and an engi-
neering study must be done to show that the ratios will be
respected. However, the minimum spacings were devel-
oped with these ratios in mind. so the ratios presumably are
indicative of the maximum interference levels that most
stations can expect at their protected contours (with some
notable exceptions, as we shall mention later).

Now we pose some questions: where did these numbers
come from, and do they accomplish the goal of providing a
known coverage area that is unimpaired by interference?
And what happens when we throw IBOC (In Band., On
Channel) digital transmission into the mix?

MODERN TRANSMISSION,
OLDERSTANDARDS

The answer to the first question is quite simple. The D/U
ratios were based upon the results of tests conducted by the
FCConFMbroadcastreceiversin 1947, The protectionratios
that were based upon these studies were adopted in 1949,
Prior to 1949, there were no Rules regarding protection from
sccond and third adjacent channel stations. This led o a
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number of allocations before that time that continue to be
problematic today.

This is especially true in the case of super power and
short-spaced facilitics.

On the other hand. the answers to the other two qucs-
tions arc anything but simple! [n the ncarly 60 years since
these tests were done, broadcast technology has marched
on. especially on the receiver side.

In 1947, all FM receivers used vacuum tubes and LC
filters, and were designed tor fixed service and monophonic
audio reproduction. It is unlikely that there was a great deal
of variation in the characteristics of commercial receivers
in 1947, but today, there is a huge range of quality and
performance available.

And if we could compare those 1947 models with a
broad sampling of today’s receivers, [ have the uncasy
fecling that those older receivers would fall into the upper
end of the performance scale (for fixed monophonic recep-
tion). Obviously, onc can build a better receiver with
today’s solid state technology, but it does not necessarily
follow that all current reccivers are better, especially with
regard to dealing with interference. One thing should be
clear: if you want to characterize the impact of interference
on coverage in the FM band. the receiver used must be part
of the equation.

QUANTIFYINGINTERFERENCE

Interfercnce is in the eye of the beholder, and ditferent
p