Radio Guide

Radio Technology for Engineers and Managers October 2004

www.radio-guide.com — www.radio-classifieds.com — www.oldradio.com — www.radiolinks.net Volume 12 Issue 10

New Gear for Building the Digital Station
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Pressing Ahead with Digital Radio
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ONE product,
TWO solutions!

It's AUTOSWITCH, an automatic audio switcher!

AutoSwitch eliminates that annoying "digital echo" |
in DJ headphones by switching the headphones
from Air to Local audio when the mic is on.

It's also an automatic silence sensor,
and can switch your audio to a backup
source if the main source fails.

Now in stock! AU TOS W I T CH &

AUDIO SWITCHER + SILENCE SENSOR
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Tele-Link |
by Energy-Onix
The only stereo quality STL link to utilize the
“Free Internet Highway”

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

Energy-Onix Broadcast Equipment Co., Inc. Broadcast Connection
Toll Free Phone: 888-324-6649 ENERGY-ONIX Phone: 970-482-9254
Fax: 518-758-1476 = * Fax: 970-482-6123

Al b0y

E-Mail: info@energy-onix.com =-Mail: john@broadcastconnection.com
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Can You Feel the
Urgency in the Air?

Although the exact number of attendees and exhibitors
atthe fall NAB show in San Diego will be debated as always
- “Was it high enough?” “Is the Fall Show dead?” - the
overall “feel” this time should be clear: there is a new
“urgency” in the air, growing from the commitment to
digital transmission announced by several of the chains
over the past months.

Manufacturers say they are ready to supply all the gear
needed for the conversions, and look forward to the cash
flow. This is positive for the industry. There already have
been so many companies that no longer are active in the
radio field, it would not be good for everyone if we lost
more.

There is also strong interest in 5.1 audio and the
dramatic way the audio “involves™ the listener. Ultimately,
though, it is not the technical advances that will make or
break terrestrial broadcasting. It is the content. This is
recognized by virtually all in the engineering community.

Can we “educate” management about the advantages
and disadvantages of going digital? Of course we can. But
the ultimate factors will be if management and program-
ming can deliver content people want to listen without
killing the goose that laid the golden egg by running those
ten-spots-in-a-row breaks (more like compound fractures).

Regardless, our mission isto implement the decisions of
management to use or not use digital transmission. By
carefully inspecting, analyzing and planning our facilities,
wewillnot only give the station the best possible transmitted
product, we will doitin the most cost effective way, proving
our value as professional engineers. J

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

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

Simian is still the most feature-rich

automation system in the industry and

provides powerful, reliable broadcast
automation for stations in the US and
around the world.

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

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

New Simig_t_l 1.6
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automation

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

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

Test and try

before you buy.
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Pressing Ahead with Digital Radio

by Barry Mishkind

[SAN DIEGO, California - October 2004] Many
manufacturers of broadcast gear are smiling. Although
sales have been somewhat thin over the past scveral
years, as many corporations have been focused on
purchases of licenses and consolidation of studios, the
purses have started to open, fucled in large part by an
increasing commitment to digital radio.

Certainly the announcement by Clear Channcl Ra-
dio that they would convert 1,000 stations to transmit
digital audio over three years indicates a coming serics
of orders for new gencration equipment from the studio
to the antenna. Other chains that cither have already
started the build-outs or announced their intentions
include Entercom, Cox, and others.

PRODUCT INNOVATION

Of course. the IBOC exciters are in a process of
improvement and constant upgrading. And much has
beensaid and written about the high-level and low-level
FM combining and antenna transmission systems. But,
there are also a lot of innovations and new product
introductions all through the station.

At the studio end, many companies arc designing
and sclling more digital consoles than analog models. In
fact, some manufacturers have converted completely
and no longer sell analog consoles. This has brought
about some interesting products and changed the way
many studios arc planned and wired. Instead of huge
wire conduits and troughs being filled with 2 pair, 6 pair,
206 pair, ctc. cables, they are now hosting a couple of
fiber optic cables and/or CATS cables.

After converting the microphone audio to the digital
domain, the audio can now stay digital, avoiding the
different A/D and D/A conversions that often worked
against carly digital audio chains. Even getting the audio
to the transmitter can now be accomplished with digital
STLs and digital wire links. And at the transmitter sitc,
cverything from new transmitter designs to antenna
configurations scck to provide a clean, wideband path
for launching the digital signals.

STUDIO END

Elaine Jones at Logitek reports that since their
conversion to manufacturing only digital engines,
*...more than 600 have been shipped to stations in
markets large and
small.” The Logitek
Numix and Remora
models are quite
popular with stations
of all sizes, and can
be combined for up
to three of studios at modest cost. Further expansion can
be handled with multiple networked Audio Engines.

Harris Corporation in its new alignment has revital-
ized the Radio Division to give strong attention to the
nceds of AM and FM stations. At the studio end, for
cxample, the Harris acquisition of PR&E (Pacific Re-
scarch) digital consoles has led to a series of digital
models, now installed in many stations.

True, the first units were pricey — $40,000 or so.
But Martha Rapp, Marketing Coordinator for Harris
says, “A new line of affordable technology is being
developed, so even
small stations can
invest modestly in
digital systems now,
and upgrade as they
arc able to do so.”
The VistaMax and
RMX Digital are examples of consoles developed to
meet the middle and smaller market needs.
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At the other end of the scale, Harris also produces a
router that is claimed to handle the largest clusters,
switching audio and intercom streams from producers to
studios to remote sites.

AUDIO HANDLING

Given that many stations are unhappy cither with MP3
encoding or the digital output from their automation
systems, the NeuStar Codec Conditioner is a popular
choice to solve problems brought on by low bandwidth
HD Radio broadcasts. According to Mark Scigle, “The
Harris/Necural Audio e ——... .~
NeuStar systemcan clean Ml .caf
up audio artifacts and deliver sound at 32-64-96 kbps that
sounds like it was encoded at a much higher rate.™

Scigle also noted that Necural Audio supports 5.1
encoding, ... withthe NeuStar 5225, by transcoding 5.1
content down to sterco that one can edit and then
broadcast.™

Audio processor manufacturers have also been quick
to ramp up models for digital opcration. CRL/Orban’s
Optimod 8400 can handle all the digital and audio
preparation (including delay for IBOC, and non-de-
layed audio for control rooms). The Telos/Omnia 6 now
is also capable of producing the 5.1 audio for which
many HiFi enthusiasts have asked (Sce Frank Foti's
article in the September 2004 Radio Guide).

Meanwhile othermanufacturers like Broadcast Ware-
house arce building digital processors with impressive
capabilitics foras little as 1/3 the price of some competi-
tors. Scott Incz has recently released Version 2 of the
FM product. and has plans for an AM version of the
DSP-X in the near future.

Commenting on the impending conversion of sta-
tion audio chains, Jim Wood of Inovonics said, “Having
talked with a number of broadcasters, the commitment
by the groups is real.”™ Wood also noted that many
broadcasters also have expressed interest in new moni-
toring gear for the analog/digital broadcasts. Belar, too.,
is committed to a digital modulation monitor, having
signed up with iBiquity right after the Spring 2004 NAB
Show.

BRIDGING THE STUDIO AND TRANSMITTER

A major concern for engineers has been getting all
this new programming bandwidth out to the transmit-
ters: in most citics of any size, the STL channels are
beyond overloaded. Some stations have tried different
frequency bands, returned to telephone company loops,
moved on to digital transmission over the Internet, or a
combination of these techniques,

Moscley Associates Starlink digital STLs have been
quite popular, handling up to six audio and two data
channcls over cither
RF or wired paths.
This turns out tobe a
plus for Moscley,
with Dave Chancey
remarking that to avoid “phone company oversell or
backhoc fades™ on T-1s, *"most big time users now will
have both a T-1 and 950 MHz [links]. Going off the air
is not an option any more.”

BE wants you to think of their Big Pipe as *“an STL
plus.” Operating in the S GHzrange, the Big Pipe boasts
bi-directional capabilitics of up
to 45 Mbps. Speaking for BE,
Dec McVicker says, “That’s
40times the bandwidth of stan-
dard studio-to-transmitter links,” so broadcasters can
allocate space as needed for analog or digital audio,
AES/EBU uncompressed audio, RDS or HD Radio
data, and Ethernet and RS232 communications.
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The Big Pipe can be used not only for studio-to-
transmitter links, but also as a studio-to-studio link for
clustered groups.

TRANSMISSION ISSUES

Of course, the most critical (and expensive) part of
the conversion to digital broadcasting is at the trans-
mitter site, Both the transmitters and the antennas have
to be much *“cleaner” than ever before to transmit the
signal properly.

And then there is the issuc of “wasted™ power; the
losses in the analog/digital combiners used by many
stations, since low-level combining often can exceed
the transmitter capacity. Other stations suffer from
simply not having any available floor space for adding
digital gear.

Some of these issues were addressed carlier this
year as ERI introduced a dual input antenna, aimed at
removing the necd for additional tower ap-
erture and without requiring the use of high
loss hybrid combiners or having to com-
pensate for the loss of a circulator.

The otherantenna folks. including Shively
and Jampro, are providing products and
information for customers to asscss their
needs as they plan for digital implementa-
tion.

However, the big issuc for many sta-
tions continues to be the transmitter. Most
of the older tube units are not suitable for
passing digital signals, hencethe floorspace . ERI
dilemma. Among the solutions, manufac- Antenna
turers have used newer solid state designs to pack
more power capability into the same size cabinets,
allowing low-level combining to be used in some
situations.

For stations with higher power levels, Harris came
up with an innovative Split-Level combining design
(See Dave Agnew's article on page 6). Using a combi-
nation of low and high-level combining, a significant
power savings is achicved. However, this design still
does require two transmitters.

It is on AM where digital radio meets the oldest,
and sometimes most narrowbanded systems. More
than a few stations arc going to have to replace their
entire transmission system from transmitter to phasor
to ATU, and sometimes even the tower itself.

Given the dominance of Harris and Nautel in the
high power AM range. it is very interesting to sce BE
introduce its new 50 kW model, the 4M X 50. Although
the technology is also uscful internationally, clearly
BE sees a market among US stations that need to
upgrade for digital operation. A prime feature is being
able to run from 250 watts to 55 kW at a high ¢ffi-
ciency.

Speaking about
the new modulation
technique —the patent
pending Fourier
Modulation (4M)
Richard Hinkle,
Broadcast Electron-
ics’ Director of RF
Engineering said,
“This is a huge de-
parture from the usual
modulation tech-
niques, and it all
started with a “what-
if” question: What if
we modulated RF
devices directly and
independently, sowe
didn’t need a modu-
lator stage or to turn
PA modules on and off?”

As we watch the rollout of these products and the
digital technology. watch for future articles in Radio
Guide designed to help you evaluate and install digital
gear in your facility.
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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-III's modest price. Your listeners SHPX ROTOTILLER® FM Antenna
will hear music with dynamics and ‘punch,’” and live-announce ‘ HD Radio Ready™
that’s natural and non-abrasive.

The DAVID-Ill is easy to set up and easy to use. It employs quasi- l m Rugged brass construction

digital PWM processing circuitry, digital synthesis of the FM m Stainless steel brackets
baseband signal, and it never requires routine calibration. ® Reliable series fed elements )
Component parts are common and available worldwide. m Welded internally pressurized feed connection

m Multiplexed versions available
Ask your preferred distributor for a demonstration
of the DAVID-III at your station.

"HD Radio" is a trademark of iBiquity Digital Corporation

® )
INnovonics DAVID-IlI - $2200

1305 Fair Ave. - Santa Cruz, CA 95060 it www.i
TEL: (831) 458-0552 « FAX: (831) 458-0554 Visit -inovon.com

. . (812) 925-6000 | www.eriinc.com
www.inovon.com « e-mail: info@inovon.com for full technical details I

| '—'—,i ELECTRONICS RESEARCH, INC.

Commander

Modaular POTS < ISDN- GSM Codec

Introducing the all new Commander

At Tieline, we've taken a fresh approach to audio codec design. Now you can customize

your audio codec to suit your exact needs for remote broadcasts and STLs. You only pay
for what you need and we're the first to be compatible with most major POTS and ISDN
codecs in your rack.

Think of the new Commander G3 as a codec foundation with two expansion slots which
accept your choice of POTS. ISDN and GSM modules. You simply buy what you need.

The range of modules together with the Commander G3 can deliver your choice of
15kHz mono over POTS. 15kHz Dual mono and 15kHz Stereo over POTS, Mono/Stereo
over ISDN and between 7.5kHz and 15kHz over GSM wireless networks depending on
your service provider.

The new Tieline Commander G3 is simply the world’s most powerful. flexible
and customizable codec. It's even compatible with your Comrex™ Vector,
Matrix, Blue and Musicam Liberty POTS codecs.

For the complete list of features and specifications of the new Tieline
Commander G3 please visit www.tieline.com/rg

Hurry, free demonstration Commander G3's are limited. Call you favorite broadcast
dealer or call us at 800-780-4750 to book your free demo.

= = W
TlQIl“Q’ Call: 800-780-4750

TECHNOQGLOGY * Comrex and Musicam are registered trademarks of eact respective corporation www.tieline.com/rg
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Digital

Split Level Combining

by Dave Agnew, FM Applications Engineer, Harris Corporation

Guide

—

As stations continue to evaluate and move toward
implementing digital transmission. efforts continue to
reduce the “coupling penalty,” where a good bit of RF is
turned into heat. Dave Agnew describes the theory under-
Iving the Harris Split-Level approach, which appears to
provide improved cfficiency.

[MASON, Ohio - October 2004]  High level combin-
ing has proved to be a practical way to add HD Radio™ to
FM stations. The approach is now well understood and
fairly simple to implement with readily available 10 dB
couplers. If separate antennas are not desired and other low
loss injection methods are not practical, it is the only
method with which to upgrade to HD at higher FM TPO
levels.

Unfortunately, high level combining only offers an
eftficiency of 83% - as 90% of the HD transmitter power is
wasted into a dummy load, along with 10% of the gener-
ated analog FM power. The power lost in the reject load
and the power headroom demanded of the main transmitter
rate as the two main complaints against high level combin-
ing using a 10 dB coupler. In fact, the required power
headroom from the FM transmitter is proving to be an
unsurpassable requirement for some existing sites ready to
upgrade to HD.

SPLIT LEVEL OPTION

Harris Split-Level™ combining presented in Figure |
is a new innovative combining technique that minimizes
the FM and HD power losses in high level combining
schemes. Split-Level combining ts essentially a combina-
tion of fow level combining and high level combining.

With Split-Level combining, the output of the station’s
existing FM transmitter is combined with the output of a
ZHD transmitter that is amplifying both FM and HD. The
technique of using a common amp transmitter and a
combiner with the appropriate coupling ratio is what
makes Split-Level combining work.

Digit CD Harris FM | | | FM
FM Exciter OUPT 1T Transmitter Antenna

; Phase/ SLC
Figure 1

Dexstgr Harris ;HD | Reject
HD Exciter Transmitter foad

Four primary benefits come from the use of the Split-
Level technique; higher overall system efficiency, elimi-
nation of the need to increasc the TPO of the FM transmit-
ter (FM TPO is actually reduced), significant reduction in
dissipated rcject load power, and built-In low power FM
back-up capability through the use of the ZHD common
amp transmitter.

Split-Level combining is a solution for adding HD
Radioto FM stations without impacting the output require-
ment from the main FM transmitter. It also reduces by at
lcast 50% the power lost in the reject load. These features,
along with the increase in the overall systemefficiency will
be studied using figures from an operating system at
Harris’ training facility in Quincy.

DEMONSTRATING THE CONCEPT

The Split-Level system running in Quincy and dis-
played at the NAB Radio Show is compriscd of a Z10CD
FM transmitter, a Z8HD transmitter, using a 6 dB com-
biner and Bird BPM scries thru-line watt meters for mca-
suring the reject and combined output power. The 6 dB
coupling factor tends to be the optimum value to minimize
the size required for the digital transmitter and to reduce
the dissipation in the reject load. The system was moni-
tored live from the show using Harris ¢CDI and ReCon
remote control equipment.

The following calculations demonstrate how the per-
formance of Split-Level combining excels above standard
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high level combining using a 10 dB coupler and allow a
quick comparison of high level combining using a 10 dB
coupler to Split-Level combining.

It should be noted that Split-Level combining may be
used at FM output power levels from less than 5 kW to as
high as 70 kW with the most beneficial powers being in the
range of 10 kW to 25 kW. In this example the FM TPO is
10 kW,

The results show the FM transmitter power require-
ment was reduced from tLT kW to 84 kW, a 25%
reduction of FM power output. The reject foad dissipation
power was reduced from 2 kW to 400 watts, an 80%
reduction, and the overall efficiency increased from 45.7%
to ncarly 51%. a 5% savings in total power consumption.

The overall dissipation in heat is reduced by 18% and
the power savings in HVAC is not included in the 5%
overall efficiency improvement. The digital power losses
in this case are reduced from 90% to 66% with the 6 dB
combiner used here.

SINGLE TRANSMITTER LOSS

A question that comes up frequently is what happens if

one or the other transmitter is removed from operation
(assuming no RF bypass switching is in place)? The result
depends on what combining ratio has been selected for the
high power combiner. The three common ratios offered are
3 dB. (50/50 ratio), 4.77 dB (66/33 ratio) and 6 dB (75/25
ratio).

Inthiscasca 6dB couplerhas been sclected tocombine
the output of the Z10 and Z8HD transmitters. Ifthe Z8 goes
oft, 6.29 kW or 75% of'the 8.4 kW FM TPO will be fed the
FM antenna and 2.1 kW or 25% of the FM TPO will end

up as wasted power in the reject load. 1f the Z10 FM
transmitter is turned off, then 25% or 425 watts of FM
power will feed the antenna and 75% or 1.28 kW will end
up in the reject load.

OVERALL BENEFITS

Itis evident that Split-Level combining is an improve-
ment over high-level combining with a 10 dB coupler and
is a viable method for adding HD Radio to FM stations.
This method uscs a tighter coupling coctlicient at the
output combiner, which decreascs the HD losscs.

Simultancously, by injecting asmall fraction of the FM
signal, properly phased, at the coupled port. the total
combining efficiency is increased, as both the mainand the
additional FM injection are partially summed at the output.
Under these conditions, the total reject power is expected
to be reduced by 50% or more, resulting in a boost to the
overall system efficiency of 3 to 5 %.

All these benefits are added to the fact that with Split-
Level Combining, the main FM transmitter does not have
to increase its output level to overcome the coupler losses.
an inconvenient and unsurpassable problem for many
installations now in the field.

Additionally, this technique provides a built-in low
power back-up transmitter and can save space as the
existing back-up transmitter may need to be removed to
make way for the new digital transmitter.

Finally, the system performance is dependant on the
size of the digital transmitter in the following manner: the
bigger the digital transmitter to be used, the stronger the
FM injection through it and the tighter the optimum
coupling cocfticient can be. The effect is a lower output
power requirement from the main FM transmitter, a lower
reject power and a higher overall system efticiency.

You may access a Split-Level calculator tool using the

following link to the larris website: htip:

www.broadcast.harris.com/extremedigital/idradealc.asp
This calculator tool allows you to enter vour FM TPO and
select different transmitter and combiner combinations to
optimize the svstem performance.

Dave Agnew is an FM Applications Engincer at the
Broudcast Division of Harris Corporation in Mason, OH.
You can contact Dave at dagnew@harris.com

High Level Enter TPO (Watt) Here: Split-Level
Combining 10,000 Combining
COUPLER | 6.02 |v]
-10 Coupling Factor -6.02
__Z6HD |V ZHD TRANSMITTER [ Z8HD [v]
4,125 PSat (W) 5,500
1,000 HD Power (W) 400
NA FM Power (W) 1,710
NA HD/FM Ratio, dB -6.3
NA Total RF Power (W) 2,110
2,597 Dissipation (W) 3,885
3,597 AC Power Consumption (W) 5,965
27.8 Overall Efficiency (%) 354
MAIN FM TRANSMITTER
111.1% FM Power (% of TPO) 83.9%
11,111 FM Power (W) 8,390
7,407 Dissipation (W) 5,593
18,519 AC Power Consumption (W) 13,983
60 Overall Efficiency (%) 60
REJECT LOAD
2,011 Rejected Power (W) 400
SYSTEM PERFORMANCE
12,015 Total Dissipation (W) 9,848
22,115 Total AC Power Consumption (W) 19,948
83.4% Combining Efficiency (%) 96.2%
45.7% Overall Efficiency (%) 50.6%
Split Level Reduction in Dissipation
Calculator Watts 2,167
Rev D In Percentage -18.0%
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New Broadcast equipment at exceptional prices.

Quality pre-awned equipment.

Customized automation systems.
Camplete turnkey installation
Conswole 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 .
Fax: 814-239-8402

www.LightnerElectronics.com

AM Ground Systems Co.

Ground System Construction,
Evaluation & Repair

1-877-766-2999
www.amgroundsystems.com

Has your station lost coverage over time?

Is your AM ground system over 30 years oid?

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

Has your ground system been damaged or vandalized?

Is your base impedance or directional pattern unstable?

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

capable of?

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

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

Communications

Live interviews or remotes?

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

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

JK Audio

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

Innovating since 1971

QEl

New HD solutions in...

e Transmitters

e Digital T| STLs
* Microwave STLs
* Monitors

Custom designed and manufactured by

QEl Corporation

Where Radio Frequency Works

24/7 Service:
856-728-2020

Contact Sales at:
800-334-9154 or

Patents pending qeisales@gqei-rf.com
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The Transmitter Shack

Preventing Fire at the Tower

by John White, CBRE, Crawford Broadcasting

Unfortunately, the effects of nature are not the only
concerns for tower site operators. Site security is an
increasing concern, as shown by recent incidents at
various sites around Portland, OR. In this article, John
White provides food for thought regarding tower and
coax vulnerabilities.

[PORTLAND, Oregon - October 2004] Portland
Oregon arca Broadcaster and Communication Engi-
neers have learned justhow vulnerable our facilities can
be to vandalism. A recent series of 16 or more commu-
nications facilities and tower arson fires shows the need
to upgrade protection. Three of the fires resulted in
major losses, with estimates ranging from $100,000 to
total loss.

OUTSIDE VULNERABILITY

The fires ignited outside buildings, near the tow-
crs or cable entryways to the buildings. The arson
resulted in the ignition of the protective jacket of
coaxial and wave guide cables. The fire then worked
its way up the cables to the full height of the tower,
dropping flaming globs of material as it went. The
cables and entranceway also can provide a path to the
interior of the building.

Smaller, flexible cables usually carry a CL2, CL2P
or similar rating. CL2 rated cables may combust in the
presence of flame but do not support combustion on
their own. Some larger, semi-rigid, cables are available
in fire retardant rated jacketed cables for indoor instal-
lations. Andrew CATVX, CATVR and CATVP Blue
and Gray cables arc examples. These products have UV
stabilizers for ““outdoor storage.”

Outdoor weatherproofand durable semi-rigid cables
use a standard black, typically polyethylene, jacketing.
The polyethylene jacketing material is used because of
itsexcellent weather-resistance and suitability foruse in
extreme climates. The trade off is that polycthylene is
flammable and the vertical flame spread rate of the
jackets is very high.

REDUCING THE DANGER

Afterthe rash of arson fires, some form of improved
fire protection at our facilities is clearly necessary. Ata
minimum, the challenge is to stop the propagation of fire
up the vertical run of the tower or into the building via
the entranceway. Any solutions that can limit damage or
delay the spread of the fire are beneficial.

Fire-stop materials have been available for some
time for wall penetrations of plastic pipc and clectrical
cables. These materials are typically intumescent and —
when exposed to flame - char and expand to seal and
choke off combustion. So far as  know, fire-stop mate-
rials have not been tested with semi-rigid cable or non-
penetrating fire-stop situations.

Removing a portion of the cable jacket does not
provide a total solution when an accelerant is thrown
against the entranceway, since the flame can still
enter the building. The jacket is also required to
prevent galvanic corrosion and contact rectification
problems.

In the presence of heat, a polycthylene jacket begins
to liquefy and once in a liquid state the material com-
busts casily. The copper shield of semi-rigid cable
provides a heat conduction path, which efficiently lique-
fies adjacent unburned jacket material, a challenging
fire-stop situation requiring some form of suitability
testing. The results of the testing 1 did are shown in the
serics of pictures in this article.
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TESTING THE CABLES

For this suitability test | chose to simulate cables
hung in an orderly manner on a tower cable ladder. The
cables [ tested included one cach 3-1/8 inchair line, one
cach 1-5/8 inch semirigid-foam, and two 7/8 inch semi-
rigid foam cables. The smaller cables were grouped
around and between the larger cables.

At the beginning of the test all of the cables were
ignited at the bottom and photographs taken periodi-
cally through out the test.
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As the test progressed it was observed that flames
would casily propagate between adjacent cables. 1t is
clearthat fircina group of cables is much more energetic
that a single cable. A random close-spaced bundle
would be much worse. 1also observed a large puddle of
burning material collect on the ground below the test. |
visualized the results as that flaming material fell on a
building roof.

Inalltests the fire was extinguished at the fire-stops.
Pictures of the cable after the fire self-extinguished are
shown below.

Burned Cable and Activated Fire-Stop

These tests were not certified and suitability testing
for your application is suggested. The penetration por-
tion of the test is discussed below.

TEST METHODS

In order to speced up assembling the test, I used
locally available materials. The materials used included
intumescent tape, rubber high temperature tape, foil fire
tape and mastic sealant. The recommended restraining
wrap strip for the intumescent tape was not in stock so
I had to use an alternate solution. I happened to have
some wrap lock cable strapping, which is no longerused
so that became my alternate restraint collar. (Manufac-
turer. part numbers and vendor information is shown at
the end of this article.)

Radio Guide October 2004

For my test the vertical run fire-
stop was installed as shown in Fig-
urc 7. A/l cables must be fire-stopped
at the same level, otherwise the fire
will follow the unprotected cable
then jump back to the protected |
cables. The fire-stop is made up of
scveral components to form a sys-
tem. Below is a guide drawing to
the application.

Intumescent Tape
Coax Cable Type 77 Under Wrap

R } o a/
Top of Tower WT

Hi Temv Mastic Foil Tape Restraint Coltar

Application Drawing

Step 1: Intumescent Tape

The intumescent tape is placed at the lowest level.
held in place by a restraining collar. The collar holds the
material in place when it expands to seal and choke off
combustion. Small cables (1-5/8 inches or less) should
have atotal of4.5 inches applied, 6 inches for 3-1/8 inch
cable. 1 did not test cables larger than 3-1/8 inches.

Step 2: Under-Wrap Tape

Directly above the intumescent tape a half lap layer
of insulating rubber tape is placed to provide heat
protection to the cable. I used 3M Scotch type 77.
Extend this wrap to provide ar least 24 inches of
protection; 36 inches is preferred. Type 77 tape is non-
adhesive and requires a binder wrap such as 3M Scotch
type 69. The figure below shows the Type 77 ready for
the binder wrap.

Fire Stop and Under Wrap

Step 3: Foil Over-Wrap

The fire retardant foil is applicd as a double layer.
The tape should be applied as series of wraps, with cach
wrap burnished down and scaled prior to applying the
next higher wrap. 1 used a plastic tool with a rounded
cdge to burnish the foil tape. Start at the lowest working
to the top. Each higher tape lap should overlap the lower
wrap to exclude moisture. Sce the figures below. Note.
less expensive foil “duct™ tape should not be used. The
adhesive used on these tapes is highly flammable and
fails under fire conditions.

=

- ,'.-\w\

Closeup of Burnished
Double Layer Protective
Foil

Upper Layers Overlap
Lower Layers to Shed Mois-
ture

Step 4: Mastic Seal

As a last step a high-temperature mastic is used to
scal the top layer of foil tape. In my research on mastic
material | found that temperature or flammability
specifications are seldom available.

I tested using a propanc torch, the material may
combust under the flame of the torch but should not
support combustion on its own.

(Continued on Page 10)



ECONCO

Rebuilt Power Tubes

Apprcximately
One Half the Cost of New

3,000 Hour Unconditional Guarantee
Call for Your Quotation

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

Small Package...
Big Performancel

What Could You Do With 1.8 Watts?
Plenty, if it's a Decade FM-850.

FCC Certified, the FM-850 is a 1.8 watt exciter/transmitter which
can be used as a first stage exciter, a low power translator or use
with leaky coax for controlled radiation in a defined area.

Only one rack space will be required to mount this versatile
exciter/transmitter. Consider buying one as an emergency back-up
exciter. Have multiple stations? No problem. The FM-850 easily
tunes across the broadcast band right from the front panel with a
stability equal to or greater than .0008%.

Order the stereo version and you'll be amazed at the separation
greater than 45dB. Please call us or go to our web site for further
details.
Decade Transmitters Inc.
3232 Richard Street,
Sherbrooke, Quebec, Canada J1L 1Y2

Tolt free (Canada-USA): 1-888-428-4323
Tel: 1-819-563-4323 Fax: 1-819-563-3244
http://Iwww.decade.ca

US Sales: Erickson Broadcast Service
1-888-830-8223 www.EBSradio.com

BA L SYSI ‘7 Studio Furniture

| RF Installation

A unique combination of
technical design and
installation services with
custom furniture design &
fabrication, provides full
service capabilities that
assure new construction
efficiency and quality as
well as expansion of
existing facilities at
affordable cost.

] Balsys provides any combination
of turnkey, project oversight and
coordination, or individualized
services on a nationwide basis.

O Workflow & Systems Analysis
0 Equipment Recommendations
Q Furniture Design & Fabrication
Q Wiring Design

Q Prewiring & Test

O On-Site Installation & Test

Q Training

Balsys Technology Group, Inc.
Balsys Wood Arts, Inc.

930 Carter Road #228 — 232

Winter Garden, FL 34787

= Technical Operation Centers Tel: 407-656-3719
A AT ission Sites Fax: 407-656-5474
‘ sales@balsys.com
www.balsys.com

rovided Upon Req - Balsys is Fully Insured

= Studio Facilities

= Prefab Buildings
= Towers & Antennas

“Value Is The Realization Of A Job Accomplished Professionally,
On Schedule, And Within Budget”

<Experienced Technical Staff
<New & Rebuilt Audio & RF

Save Time and Money With SCMS!

+28 Years of Personal Service +Extensive Rental Fleet

<Rep for 600+ Companies
+Trade-ins Welcomed

CORPORATE SALES OFFICE
Pineville, N.C.

Call: BOB, MIKE, ERNIE or MATT
Cell: 731-695-1714

; Toll FREE 1-800-438-6040
Dous Toate. = 1-704-889-4508
Sales: 866-673-9267 Fax 1-704-889-4540

Mid-West Sales: e-mail sales@scmsinc.com
Mary Schnelle www.scmsinc.com
Sales: 1-800-245-4307

South-Atlantic Sales:
Art White r
Sales: 770-632-1295 ’f. l.c.

North-East Sales:

Jim pGCR J YOU KNOW WE XNOW RADIOY
Sales: 315-623-7655 _J

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

Central Sales:
Bernie O'Brien

Radio Guide October 2004 Page 9



The Transmitter Shack

Preventing Fire at the Tower

Continued From Page 8

= |

Heat Resistant Mastic Overlaps Foil

Under Wrap Note: As part of my research L received
asampic of a high temperature fiberglass tape. Lapplied
this tape to one cable during the test. The tape is shown
below.

B i e =

BUILDING PENETRATION

The vulnerability of the cable penetrations are also
important to check. At my facility [ found two wall
penctrations that had been weather scaled with canned
foam insulatian scalant. These foam sealants are com-
bustibleand willreadily prapagate fire into the building.

I used fire-stop materials at the cable entranceway.
My entranceway fittings allowed filling the one-inch
deep space with a fire chalk material. [ used 3M fire
barrier CP 25WB+, which is a latex based caulk that
cures in place. The figures beclow show a test of this
material.

Left: Cable Penetration Flame Side,
with extensive damage.

Right: Cable Penetration Interior Side,
showing no penetration or damage.

The figure below shows a typical caulking applica-
tion.

If your installa-
tion does not allow a
caulking solution. an
application of intu-
mescent tape and a
preformed restraining
collar can be used.
SSI and other manu-
facturers have pre-
formed collars with
mounting tabs in stan-
dard pipe sizes. (Sce
Figurc 8). Restrain-
ing colfar strips that
can be cut to the required size are also available. Fire-
stop pillows, small “bean bags™ of material, may also be
used with larger openings.

Entrance Way Caulking

Page 10

Figure 8 — Penetration Collar

OTHER VULNERABILITIES

Fortunately my primary facility building is block
concrete construction with
a steel plate at the cable
entrance way. The roof |
and overhang however is
wood frame construction
which is vulnerable to ar-
son fires at the
entranceway. Here | used
a metal fire shield to di-
vert flame out and away from the building. Similar
solutions should be considered for your facilities.

Roof Fire Shield

OTHER PRODUCTS

While | was rescarching available fire-stop and
control materials, [ found quite a broad range of prod-
ucts are available. One example is intumescent paint
which can protect wood surfaces. These produets, such
as Flame Seal FX-100 Coating can expand as much as
100 times the coating thickness to protect from fire.

CONCLUSION

My investigation and tests show that it is possible to
fire-stop vertical cable runs and that mitigation to con-
trol damage is practical on a field retrofit basis. A broad
range of inexpensive fire control products are available,
and ultimately facility protection has huge pay-backs.
Fire caulking at cable entrances and fire-stopping cables
are cffective and inexpensive insurance.

Additional product information may be found at
these web pages.
ADL Insulflex:
http://www .adlinsulflex.com

Specified Technologies Inc:
http://www stifirestop.com

Flame Seal Products, Inc:
http://www.flameseal.com/index.html

International Fire Resistant Systems, Inc:
http://www. firefree.com

Materials List:

3M Scotch is available from several local distribu-
tors.

Type 77 fire-retardant tape.
Type 69 glass cloth binder tape.
CP 25WB+ 3M fire barrier caulk.

Specified Technologies Inc. Granger is a local
distributor.

SSWRED RED Wrap Strip (Intumescent Tape)

SSC Firestop Collars

WSC-8RED Preformed Restraining Collar

SSWEFT Foil Tape

SSWRC2 Metal Restraining Collar

SSB Firestop Pillows

ADL Insulflex

PYROTAPE , High Temperature Fiberglass Tape

PYROSIL TAPE High Temperature Insulation Tape
John White is Chief Engineer for the Crawford

stations in Portland, and manages their hilltop site,

which includes 3 self-supporting AM towers for KKPZ

and KDZR. You him  at

can contact

Jjdwhite@teleport.com

[SWIFT CURRENT, Suaskatchewan - October 2004]
Getting good live audio back to the station can be tricky
when a quick interview or news story needs to be transmit-
ted immediately. Simply trying to hand a cell phone back
and forth is less than optimal. Here is a simple microphone
solution, compatible with most cell phones.

SOLVING THE PROBLEM

The challenge began when we upgraded from our old
3-watt bag phones. The previous set-up just was too large
and bulky to use with newer cell phones, so we started
looking for some-
thing better. It had to
look good. be simple
touse, and work with
a varicty of different
cell phones. After
some experimenta-
tion, we found a very
good solution.

Even better, it
actually turned out
to be a relatively easy project to assemble, once we
identificd the parts we neededand how to make them “fit.”

Tech Tips

Using a Broadcast Microphone with Cell Phones
By Jeff Kachmarski

Jkachmarskilwgoldenwestradio.com

What we did was to take a regular hands-free headset,
extend the ear bud and put the microphone in the shell of a
SM63 microphone.

FIELD PROVEN

This setup allows two-way communication between
the user and the station even while interviewing a guest.
Audio quality is surprising considering the simplicity of
this set-up.

We have used this for summer events reports, in the
newsroom, and for remote broadcasts when a landline is
not accessible.

Once again, as it usually turns out, the simplest
solution wins again!

Jeft Kachmarski is CE for CKSW, Golden West
Broadcasting, in Swift Current, SK. Emuail:
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The Broadcast Industry’s
6-channel UNcompressed Digital STL

FORWARD  —
REFLECTED [ ]
VSWR L]

TFT.

OIGITAL STt TRANSMITTER

MDDBL460 DIGITAL STL TRANSMITTEP

DIGITAL STL RECEIVER

MODEL467 DIGITAL STL RECEIVER

Advanced Technology, Only From TFT

6 UNcompressed Program Channels, maximum

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

256 QAM, 64 QAM, 16 QAM Modulation

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

3.125 kHz Step Size
N
TFi
INC

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

www.TFTInc.com e-mail: info@tftinc.com
1953 Concourse Drive. San Jose, CA 95131
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the PETER DAHL CO. for
custom transformers

A &

Fil,

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

Peter Dahl Co.

write or fax for an extensive catalog

915 751-2300 - 1ax: 915 751-0768 « 5869 Waycross « El Paso, TX 79924
www.pwdanl.com ¢ pwdco@pwdahl.com

Vg e A
3 ANTENNAS
ANTENNAS

ANTENNAS
ANTENNAS

ANTENNAS

ANTENNAS

COMMERCIAL QUALITY

6m 9m 1Zm 12m 15m 18m 24m 27m 30m, 33m, 37m 39m 42m 4 5m 50m)

< Call For Info
s 800-627-9443  608-326-8406

www.dhsatellite.com

OVER 600,000 Manufactured

“ High Efficiency * Custom Fabrications
* Fast Direct Delivery " 5 Year Warranty

1 Offering:
* Feed Horns
‘ *LNB's
b * Multi-Cable
* Receivers
* Controllers
* Antenna Covers
. * Custom Fabrications

v&!ﬁ-« ¥

& ll
Fax: 608-326-4233
Email: dhsat@mbhtc.net

Buy Factory Direct &
Save!

4|
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Reducing AM Band Clutter

A New Policy at Clear Channel

‘ by Jeff Littlejohn

N

With Digital Radio rapidly becoming reality, many
stations are taking stock of their transmission svstems and

operations. Al around the country many hundreds of

stations with old narrow bandwidth systems, not to men-
tion the numerous diplexed, triplexed, etc. stations, are
looking into some pretty nasty “loads. ” This evaluation is
leading maay engineers to consider reducing transmitted
bandwidth as a way to “clean up” splatter on the didl..

[CINCINNATI, Ohio - October 2004]  Over the past
coupleofyears, [have spent some time doing IBOC testing
to determine its impact on the AM Band.

One such test was conducted in Cincinnati at WLW,
and in New York City at WOR. During those tests, we
limited both stations to an audio bandwidth of 5 kHz, and
then turned the IBOC carriers on and off at one minute
intervals. 1 happened to be flying home the night of the
tests, so 1 was notable to go to the transmitter site. But Idid
tunc in on the drive home from the airport. The result was
pretty interesting!

LESS INTERFERENCE

When [ tunedto 710 AM, Theard WOR-AM’s skywave
crystal clear! Never in the dozen years of living in Cincin-
nati had | hcard WOR s skywave signal; ithad always been
obliterated by the sidebands of WLW. Next, I tuned to
WLW 700, 1 could not perceive any audible degradation by
limiting the audio to 5 k2.

Suddenly, it struck me that Radio had lost the battle
that was fought in 1987 through 1991.

That was the time period when we argued with the
CEA, NAB and NRSC about several new AM audio
standards: NRSC-1, NRSC-2 and NRSC-3. | remember
complaining about how much limiting our audio side-

e o 53 e —

- -

"4 Bext trapsmitter has been vur main Sstay™
since August 29th, 1988" .- (WDZN FM)

|

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

1 888 239 8462
www.bext.com :

bands to 10 kHz was going to degrade the performance of
AM. The NAB wanted to retain 15 kHz audio, CEA
wanted us to reduce our audio bandwidth to 5 kHz. In the
end, we settled on 10 kHz audio and later the FCC adopted
the standard as the new bandwidth requirement.

The goal of NRSC was laudable and was intended to
resultinwiderbandwidthreceivers. Remember the AMAX
standard? The fact is no one ever made more than a handful
of wide-bandwidth receivers. Instcad — in responsc to
customer complaints about AM interference - the receiver
manufacturers continued to reduce the audio bandwidth of
AM receivers to eliminate the chatter caused by the side-
bands of adjacent channels.

The result is that an above average receiver today has
an audio response of less than 4.5 kHz; most have audio
responsc down 10-12 dB at 5 kHz, and a roll-off that can
startas low as around 2 kHz. As far as Fam aware, only one
commonly manufactured radio has more than 4.5 kiz
audio bandwidth: the GE SuperRadio (in “"Wide Band”
mode). That one is good to about 6 kHz before it is
significantly rolled off. These results were contirmed by
tests conducted under a study by ATTC.

THE BIG QUESTION

Ask yourself: Why do we broadcast 10 kHz audio on
the AM Band if nobody can pick it up? The only reason |
can find to maintain 10 kHz audio bandwidth is “It’s the
way we’ve done it for the last 12 years.”

Reducing AM bandwidth to match the bandwidth of
the available receivers will:

1. Increase Modulation Efficiency. By eliminating the
broadcast of the high frequency energy, we can increase
the amount of energy that is in the 20 Hz=-5 kH= region. Let
us not forget that due to pre-emphasis, higher frequencies
are boosted and will have a more profound affect on total
modulation than lower frequencies will.

2. Reduce interference to first-adjacent frequencies.

3. Reduce the noise floor within the audible bandwidth
by eliminating modulation that falls outside of a receivers
usable bandwidth.

THE SOLUTION

Since I can find no good reason to maintain 10 kHz
audio bandwidth, and there are substantive benefits to
reducing of'audio bandwidth to match the pass band of AM
receivers, [ have introduced a Standard Operating Practice
for all Clear Channcl AM stations.

Our engincers will immediately put into operation the
following S.O.P.:

All Clear Channel AM stations operating with modern
audio processors will reduce their audio bandwidth to 5.0
kifz except “music intensive” AM stations, which will
utilize 6.0 k1= audio bandwidth.

Stations without modern audio processors capuble of
this reduction in andio bandwidth will get favorable
review to any request for a replacement audio processor.

THE RIGHT THING TO DO

Onc thing a few people have misunderstood — and
want to make this clear - this change in our transmitted
bandwidth does not have anything to do with HD Radio.
This change reducces interference in the AM Band:; whether
that interference is caused to Analog or Digital, it is still
interference. Reducing interference will help all reception.

It is true a reduced audio bandwidth of 5 kllz is
required in order to properly implement AM HD Radio,
and we are making serious efforts to implement AM 11D
Radio at Clear Channel stations over the next couple of
years. However, this is the right thing to do for AM Analog
radio service. HD radio just happened to point out the
benefits.

The end result will be more competitive AM Analog
modulation (with less audio processing) and reduced inter-
ference to our neighboring stations.

As the Co-Chairman of the AM Subcommittee of the
NRSC, Lam proposing this standard practice be adopted by
all AM licensces. But for today, Clear Channel will be the
leader in this effort to clean up the AM Analog Service.

deff Littlejoln is the Senior Vice-President for Engi-
neering at Clear Channel Radio. e can be contacted at

Jefflittlejohn@clearchannel.com

CELL

FEATURES:

rFlip.lack FJ-500

PHONE

The FlipJack is the latest addition to the Conex line of cell phone
interface products. The FlipJack is designed to interface most
hand held phones that have a 2.5 mm hands-free adapter jack.

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

Two Mic inputs and a seperate Line Input

Connection To A Standard Telephone Line.

Separate headphone cue switch for more flexibility

Operates on “AA’ batteries (included) or external power (Optional)
Balanced Line Level Output

Slots for shoulder straps.

All IC’s socketed for easy maintenance

Tuner input for off-air monitoring

LED level indicator

CONEX &3kl
1602 C:Loolfllr;a 356t0.734.4323

INTERFACE MIXER

FOR MORE INFORMATION

1-800-645-1061

www.conex-electro.com

PO Box 1342 Bellingham WA 98227

fax: 360.676.4822
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“EulliDuplex:

Customer Service

in the Radio Station
by George Nicholas

[CEDAR RAPIDS. lowa - October 2004] *1've gotso
much work.” Murph the Engineer moaned to his manager.
I can’t even begin to deal with your needs today.™ Oops!
Murph just flunked the customer service test.

FRONT LINE TROUBLES

Perhaps our most common experience with customer
service is in a restaurant. We have observed good service
and bad. Bad situations usually occur when lazy managers
hire inexperienced. young people. and just push them into
front-line positions.

For a bricf moment, it sounded like I was describing
radio! Actually, I always have believed there is an interest-
ing similarity between restaurants and radio. (Have you
ever met an engincer who did not like a good meal?) The
point is: like it or not, we are in the engincering “service™
business. If so, what can we learn from restaurants?

MAKE THE CUSTOMER HAPPY

In his outstanding book “Give ‘em the Pickle und
They'll be Back!" author Robert Farrell relates philoso-
phies on management principles that spill over into every-
day life. It should be required reading for anyone in the
service industry, whether you work inarestaurantor are just
in charge of making customers feel good. (Although out of
print. a few copies of the book remain at Amazon.com.)

Farrell developed a restaurant chain in the Northwest
called Farrell’s [ce Cream Parlours. These storesevolved to
include family-type meals, including hamburgers and other
prepared foods. As the chain began to grow, it became clear

TRANSCOM CORP.

Serving the Broadcast Industry Since 1978

Visit Our Website - www.fmamtv.com
New Digital and Analog TV Transmitters
\ Send your e-mail requests to: transcom@fmamtv.com

to Mr. Farrell that not only was the food supposed to be
good, the service had to be excellent, and no customer
should leave the store unhappy — ever.

That kind of in-your-face customer service, along with
good food. made his stores very successful. Itisbased on the
following two credos: One, the customer is always the boss.
Second, the most important thing a customer can say is “1'll
be back.™

UNDERSTANDING THE GOAL

The book is peppered with one-liners that are real
“keepers.”™ Example: A person rarely succeeds ar any-
thing, unless thev have fun doing ir. ” Think about the radio
people you know who have moved quickly up the career
ladder. I bet most of them have outgoing personalitics and
are fun to be around.

Anothersimilarity betweenradio and restaurants: “*Your
never get a second chance to make a first impression.”
Have you ever had an experience at a restaurant that was so
bad you vowed never to return? I am afraid it happens in
radio too —more than we think! "Nothing is more expensive
than ignorance in action.” How true!

HAND OVER THE PICKLE

The pickle in the book s title is a classic story: a regular
customer was used to always getting an extra pickle with his
mcal. One day as usual, he ordered his meal and asked for
his second pickle. The server - obviously new on the job -
responded, “We can do that, but it’ll cost you $1.25.” “But
I always get an extra pickle free.” replied the customer,
adding, “Please ask your manager.”

The server did so. and then said, *'I can sell you a pickle
for a nickel.” The customer, now very agitated, responded
basically by telling the server where to put that pickle. as
well as the rest of the meal. and stormed out. Incensed. he
wrotc anasty letterto the president of the company (Farrell),
telling him “if that is the way you run your company, I will
not be coming back.™

Farrell received the letter and immediately responded
with an apology and certificates for free food. inviting the
customer back. so he could make things right for him.

THE BIG PICTURE

Farrell saw the big picture in what had happened: every
contact with a customer is a moment of truth. Either they
will leave happy or unhappy, depending on how well we
manage the situation. Consider this: A typical business
hears from only 4% of its dissatisfied customers. The other
96% just quictly go away. And 91% never rerurn.

One survey discovered that of those 91%, over two-
thirds quit because of an attitude of indifference toward the
customer by the owner, manager or employee. Worse yet, a
typical dissatisfied customer will tell cight to ten people
about his experience: one in five of those people will tell
twenty. It takes twelve positive service incidents to make up
for one negative incident. For Farrell™s business, one wn-
happy person could cost the business $24.000 in gross sales
if left untreated!

Smart managers know to solve complaints, and solve
them quickly. The good news, seven out of ten complaining
customers will do business with you again if you resolve the
complaintin their favor. If youresolve iton the spot, 95% will
return. On average, a satisfied customer will tell five friends.

CUSTOMER SERVICE IN THE STATION

Assume for a moment our ““customer” is the Program
Director. Hopefully, the customeris satisfied. But there may be
times he or she may not be happy with the service you provide
as an Enginecr. According to our model above, it will not fix
itself. It will require both parties to communicate and commit
to resolving the problem. or, worst case, find a compromise,
hopefully with minimum management intervention.

If you are a PD, let the Engineer know when you are
troubled. Do not expect him or her to read your mind.
Equally important: if your Engincer is doing a good job, et
him know — and share that news with other people, above
and below.

In either case, if it is a positive experience. all of us will
be back.

George Nicholas specializes in technical and commui-
nications consulting throughout the US. If you have an
experience to share, or an idea vou would like to explore.
email him at: georgenicholus@csi.com
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Our Numix and Remora consoles are flexible enough to handle the pace
of your facility, whether it's in a major market or a small town. On-air
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Tower Topics

We Deal in Steel - The Truth About Towers

Part 1 — Tower Basics

by Leonard Weenou, P.E.

[SEDONA. Arizona - October 2004] Some months
back, during abig series of snow, coldand ice events that
took place nationwide, I participated in several confer-
ence calls organized to develop contingency planning in
case ofastructurc orantenna failure at some of my client
broadcast stations.

In most of these calls, sort of like Jacque Cousteau,
“suddenly | came upon a murky archipelago of miscon-
ceptions and misunderstandings™ — which in this case
concerned towers, their design and construction.

The first time this subject came up it took me about
an hour to cover the facts and bring everyone to fully
understand the realities of the situation, basically using
a Question and Answer format. 1 took some notes as
points were reached or passed, so that we could return
and explore them more fully before closing.

Each time the issuc came up with a different group,
[ added more notes, cte. By the last of these conversa-
tions with different groups, going from the notes pretty
much allowed me to cover the topics right along in a
straight line fashion. In fact, this series of articles is a
direct result of those conversations.

A good place to begin might be with something like
the Eight Basic Facts About Towers that, as you will
see, relate to all towers.

TOWERS 101

Fact #1: The design of a tower is always worked
backwards from its projected loads and from its fixed
location. Keep that in mind: loads and location.

The loads include antennas, lines. lighting, elevator,
signage — whatever you want to put up there, and the
clevation, weight and size of each. The location factors
include some important —andsite unique — items such as
soil type (the ability to bear the weight of the loads) and
base clevation (which in conjunction with its suscepti-
bility to high wind as well as the location’s latitude
generally identify the weather environment).

Fact#2: There is no best or strongest tower between
the choice of' a guyed or self-supporting tower. Each has
their strong suit of capabilities and assets but none is
intrinsicallvstronger
than another. Tower
structurcs are strong
by design.

Fact #3: The
forces thatact upon a
structure trying to
stand up in the air arc
the same on any
tower, guyed or self-
supporting. The
greatest foree is usu-
ally the wind resis-
tance presented by
that structure fol-
lowed closely by its
own weight (tower, antennas, ice, etc.) and the related
overturn moment (its desire to fall down when it is not
perfectly balanced straight up in the air) created by its
own weight and dynamic factors.

No matter what type of tower you have, you have to
resolve those forces. Forthatreason, at least initially, the
calculations to identify those forces are the same forany
tower,

Fact #4: Towers fail because of overstress, not
because of who made it. This overstress can be plainand
simply because the people using that tower have ex-

Plan for Ice-Loading
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ceeded its design criteria or when the capability of the
tower has been drastically lowered due to poor or no
maintenance or that an exceptional weather event has
justexceeded its design parameters evenon an instanta-
neous basis.

Our fact four definition also includes the most unfor-
tunate overstressing event which is a rigging accident,
where during maintenance or installation a critical stress
pointon the tower is exceeded by the effortof the riggers
and a tower failure is precipitated.

Another stress failure is when the tower is not
fabricated to the design criterion or when defective or
lesser strength materials are substituted without the
knowledge of the user and the capability of the tower is
notably less than the design. In this case, overstress
comes at a much lower point than anticipated.

A COMPLETE INSPECTION

Fact#5: Whena failure occurs, evervthing involved
in that failure is suspect until determined otherwise and
this includes the anchors, footings, base, guylines, what-
have-you. A careful inspection and survey is needed
before you can reuse surviving assets.

Among other items, anchors have to be inspected,
stress tested and surveyed. Insulators have to be care-
fully inspected. Threads on turnbuckles have to be
carefully examined to make sure that high stress did not
flatten them, etc., etc. Even if there is the smallest
scintilla of doubt — replace it.

Fact#6: Tower fabricators do not “'stock” towers. If
your station tower is greater than 24 inches in face width
and more than 200 feet high, it is highly unlikely that
even the best vendors will have sufficient material on
hand to quickly supply you with a new tower. If they do
have an immediate solution for you. it is undoubtedly
because they shipped you someoneelse’s tower that was
ready for delivery or have a refurbished used tower
available. Most often. they will have to acquirc the
material and fabricate it like any other tower order. Be
prepared to wait if you want a specific new towerofany
consequence.

PATIENCE

Fact#7: Concretetakes, onaverage,aweek tosetup
to 50% bearing strength and four weeks to come to full
strength. You can improve these numbers a little by
using special admixtures and drying techniques but you
cannot just pour and go.

Fact #8: There are firms that do emergency restora-
tions, but these normally are for shorter microwave tow-
ers. Ordinarily you need to make advance arrangements
which amounts to an insurance policy of sorts and this is
very expensive. If weather took you out, it probably took
others out in the same region which questions the avail-
ability of these temporary towers. Further they have to get
to youand yoursite! A better temporary arrangement is on
an alternative high point like a building or other nearby
tower or a portable crane (for FM) or a long wire for AM.
The more you want to control the situation, the more
advance planning you should do and as a result, the less
expensive it will be if disaster ever strikes.

With the above as preamble, next time we will begin
todesignatower foratypical broadcast installation so that
youcansee how the design flows from loads and location.

(Photo courtesy of Dielectric Communications)

A consulting engineer, Leonard Weenou has overseen many
tower projects. So far as we con tell, all have staved erect! Contact
him at editor@radio-guide.com
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What to do if you have a
weather-related tower failure?

by Leonard Weenou, P.E.

[SEDONA, Arizona - October 20041
call any engineerdreads. “The towerisu.
off the air! What do we do now?”

DOCUMENTATION

First of all, determine exactly at what time the
failure occurred. Tuesday evening is not exact. Tues-
day evening at2331 Eastern Standard Time is exact.
Unless you have been through one of these, you do
not know how much having an exact time simplifics
the matter.

Contrary to your firstimpulse, your {irst big goal
should be to document the loss — not to get the station
back on the air. If your tower is down, you will be off
foralongtime and so your first priority is to establish
the extent and cause of the loss to make sure your
insurance carrier pays their fair share. This includes
not only the physical loss but also the “disruption
insurance” if you have it. Additionally, this docu-
mentation makes sure that you only have tobear your
fair share of the blame if there is any for you to bear.

It is the
we're

VISUAL RECORDS

Take pictures immediately, using some sort of
numbering scheme to keep a written track of what
they arc as well as the angle and time the picture was
taken.* Alsoroll video if atall possible shooting lots
of long, slow pans (for spatial orientation) and then
push-ins to particular items of consequence.

Ifice brought down the tower, geta picture of the
biggest piece that you can find and puta ruler nextto
it. Once that ice has melted, it is your word against
everyone else’s that there was 2 inches (or whatever
you had) of ice on your tower! Try to be logical and
methodical in your pictorial effort so the proof can
easily be seen right there in front of the viewer.

Obtain validated copies of the nearest reporting
station’s weather ASAP and try to obtain any first
hand reports from *“sky watch” people and pilots who
might have been in the area and have a recollection
of “gusts or funnel clouds, or ice forming, etc.”
Download animated weather radar displays as addi-
tional proof. Memories dim, exact times are forgot-
ten, detailed data gets blown away and then it is very
hard to prove even basic premises of your claim. Get
it ASAP.

SECURE THE SITE

Secure the site immediately, even if you have to
hire private police until it can be inspected by your
carrier, and OSHA (if needed) — and to make sure
that “gawkers” or souvenir hunters do not walk off
with critical items of evidence. On top of everything
else, these catastrophe sites are downright danger-
ous. For example, energy stored in still connected
but highly overtensioned guy lines at ground level
can cause them to snap unpredictably. There is
enough energy released when this happens to cut a
person in half like a razor whip.

Another hazard is sharp steel tom edges of sec-
tions driven in the ground that may be under snow or
mud. These can do horrendous damage to people’s
feet when they slice or penetrate through shoes or
boots. It is just good sense to keep everyone out of
the site until a full assessment can be made by people
who know how to do it safely and accurately..

Once this CY A exercise isdone, you can begin to
get your station back on.

* Each of us should keep one of those disposable,

[flash cameras in our vehicle glove compartment at all

times. It is a great stimulator to keep everyone honest
at any accident event as well as a super backup for
when pictures are needed on an immediate basis.
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Practical Engineering

Preparing Yourself for Winter

by Dave Dunsmoor

While it is important to get the transmitter site ready
Jorwinter, the guestion arises, " Are you ready for the cold
weather? ™ Dave Dunsmoor offers some advice that night
keep vou from getting too “cool!”

[ MINOT, North Daokota - October 2004 1 generally
like winter. It was not always this way. Winter can be so
very unforgiving. But the years have taught me that plan-
ning ahead solves - or even prevents
As we head toward the cold months, perhaps a short
discussion on winter methods and safety might be a good
thing. bringing personal safety to the tore.

True, most of you already have your own methods of
handling things all worked out. Nevertheless, | am certain
there are a few young and/or new guys out there who have
justjoined anew operation, or have been thrust into a work
situation that usually (during warmer weather) would not
offer any problems. or may now be required to do some
extensive out of town driving.

Inany case, years of experience have made me smarter.
Like the old saying goes: “Good judgment comes from
exercising poor judgment ... and living through it.” So for
the few of you out there who have not yet had to consider
winter travel out away from civilization, here are a few
observations and ideas.

all sorts of hassles.

STAYING WARM

Have you ever heard of someonc (after all. it is always
someone else who does this kind if thing!) jumping in the
car to make a quick transmitter check orrepair 20 miles out
of town? Perhaps they feft without even a warm jacket in
the car? Even though it was below zero out, the wind was
calm, the sun was shining, and the car was in good
condition.

All was well with the world — until something hap-
pened to make the trip take three hours instead of 30
minutes and the sun went down, or the car quit, or you slid
into the snow bank to avoid hitting an errant deer. Uh-oh,
now things have changed a bit for the worse!

'4

33° below: not the best temperature in which to have trouble!

Of course, | have never done this kind of thing - 1 only
have heard ofithappening somewhere, sometime. [Editor’s
note: Yeah, right Dave!] Still, you know where 1 am going
with this: keep some cold weather gear in a bag, and carry
it wherever you go.

SAFETY PACKAGES

Here is what I recommend: snowmobile suit and boots,
extra gloves (lightweight cotton gloves inside the leather
ones work well), socks, and even extra lightweight shoes
for trundling around in the transmitter shack (those snow
boots can get heavy). Add to thata**Snoopy™ hat (those fur
balls with the flaps. A real fashion statement, but they are
warm), stocking cap. candle, coffee can, paper, matches,
snack bars - whatever you can think of that will keep you
alive if you are stuck somewhere.

Remember also to stock some emergency supplies
(snacks and water) at each site, stashed where the mice
cannot get into them. | have never had to stay at a site for
an extended time, but it could happen. This would make it
at least survivable, maybe even tolerable.
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SAFETY FIRST

Second. and here is the tough one to remember, when
“the call™ comes in, take vour time to get ready, to pack or
transfer all the above into the vehicle you are taking. 1 do
not care what the market or who the PD/GM is. radio is not
worth life and limnb.

If you already have everything in the back of the car,
good. [t not. get it. Then go do your work. For communi-
cation, remember cell phones are much more usetul if you
can make contact. Three things will help here: an outside
antenna, a car charger (or an inverter for the regular
charger), and a spare battery. Keep them charged.

Here is a key point: ler someone know where you are
going, when you expect to return, perhaps even the route

you intend to take, and how to contact you. It is not out of

line to ask that they call you occasionally to confirm your
location and condition.

INTO THE WEATHER

Often when you get to the bottom of the hill, the car
will not (or should not) go any further and you are going
to neced to walk in. When was the last time you got
enough exercise that you can plow through snow one to
two feet deep for 300 yards without turning red in the
face? That is a lot of work if you are pheasant hunting.
It is even more so if you are carrying parts and tools up
a hitl.

Take it easy, rest every few feet, enjov the view or it may
he vowr last time to admire the scenery.

If it is still snowing, most likely you can walk a httle
faster as the snow is still loose, but if the storm is past. and
the wind has been blowing for a day or so. the snow will
have packed enough to crust over, but not completely
support your full weight. This is the toughest walking
condition: where you sink in every step.

Takeitslow and casy. The combination of cold weather

and exertion can exacerbate a marginal situation rapidly. If

the wind has been blowing for several days the drifts will
probably support your weight, but if you sink once, you
will sink again, and that is tiring. Again, take it casy. Dead
air is not going to kill the station statt: there is no reason for
it to kill you,

And speaking of crusted over snow, unless it is only
six inches deep and on the level, oryouare driving a good
4X4 with some very good tires, leave the car back where
you can get it back onto the road in one try. Shoveling
cnough snow so that it is no longer high-centered and the
tires can actually find something to grip is a lot more
work than walking. You did bring the shovel., right? You
are not trying to do this with the metal dustpan are you?
Good, you are smarter than me

This is representative of the conditions I encounter
from time to time. After snow reaches a depth ot about one
foot. the wind does its work. When drifts reach about three
to four feet, walking is quite difficult and the hilltop can
seem quite far away.

It is useful to keep on hand the phone number of
someone who will be willing to etther keep the road clear
anytime it snows, or is willing to get up with a 2 AM call
to plow so0 you can get in to put it back on the air.
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AVOIDING GETTING STUCK

Do you know how to drive into snow so you can get
back out without any assistance from Ole’s towing ser-
vice? The first tip is that bumper high snow is too much.
Stay put. Otherwise, if you have decided you are going in
anyway, you have two options.

Youcantake it casy —and atthe first sign of slippage. stop
and backup. Or you can put the long skinny pedal to the floor
and see what happens. [ have done both. Plan one usually
works best when there is a long distance to go. or you do not
know how deep the snow is. Plan two works when there is
only a single drift to cross, or if the snow is not deep.

I have found it works - especially with4X4s  todrive
until you are not making any headway. but before you start
to dig in. pop it into neutral and let the drivetrain come to
a complete stop.

Sit there for a while to let the tires cool (this is
important). Then - with the brakes on —putitinreverse. let
the driveline take up all the slack. then back up. 1t you start
to slip. put it into neutral again and let things come to a
complete halt. Let the tires cool - they grip much better
when they are not melting snow. This method has gotten
me out of more stuck situations without shoveling than by
trying to burn my way through. Give ita try athome before
you get out in the backcountry to get the feel tor what
works.

REMEMBER TO LOOK UPWARD

Another item to seriously remember (1 admit [ have not
always done s0) is ice on the tower and guys carries a
tremendous amount of energy while falling to the ground.
This was illustrated to me this past spring when we had a
late ice/snow storm.

It was warmout. Stoppingto visita friend’s transmitter
site [ noticed he had parked quite far from the tower. and
that there were lots of ice chunks on the ground. I parked
next to his truck, and carefully walked in, listening tor
falling ice. When he finished with his work, we headed out,
mentioning even inside the concrete building, we could
feel as well as hear, the ice falling outside.

Standing by our vehicles. another chunk let loose: it
made a substantial thump when it hit the ground. 1 felt it,
I'heard it: and we were perhaps a 100 yards from the tower.
That made the point very clear. Distance is safety: a
flattened vehicle will not get you away from a site.

As Isaid, I generally like winter. The point here: do the
preparation well before the cold hits. Get the car serviced,
check your cold” weather pack. close the vents in the
transmitter building, cover the A/C. check the building
heaters and the weather stripping (to keep the mice as well
as the cold out).

Attention to these items now will make it so much more
pleasant (and relaxing) to go into winter.

Dave Dunsnioor has not vet been crvogenically frozen,
although he has come close a time or two. You might find
linwith infrared. Or email him atmr fixit@min.midco.net

Problem Solvers For You!

CircuitWerkes makes control and interface solutions
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sophisticated and simplified relay expanders, and more.
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in-stock for instant delivery. Call us or visit our website to
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and digital solutions for your routing and distribution require-
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matically switch, distribute and monitor your transmitter audio
feeds. Still running an analog STL or stereo generator? Use either
the CDS-300 or 302 to switch and distribute your baseband audio
signals. Select one of the optional modules for the CDS series and
convert your analog signal path into an AES digital output suitable
for digital exciters and IBOC implementations. Visit our web site
and download complete information about these problem solver
products.

Broadcast Devices, Inc. [
Tel. (914) 737-5032 Fax. (914) 736-6916 1

Website: www.Broadcast-Devices.com

Su.lbs'uio'z Broadeast Products

TV-FM-AM Transmitters & Antennas

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

Grounded Grid Models Feature

» Ease of Installation

* Fast Delivery

* Motor Driven Tuning

* Complete Front Panel Metering

* Low Pass Filter

» Soft Start Up

» Cost Effective Pricing

< Financing Available

» LED Read out on front panel shows
operating parameters

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

-
.

R =
e ® mm

' e T
igs. Sl BN e,
Both Transmitter and Receiver Circular polarization - DC grounded for
lightning protection - mounts directly to
$3!500‘00 tower leg - Power input 4,000 watts per bay

Contact Benny Springer 800/695-7919 or Jimmie Joynt 800/279-3326

Radio Guide October 2004 Page 17



The Canadian View

The Smell of Failure: A Troubleshooting Aid
by Dan Roach

Finding a failed component can be a challenge. Dan Roach encourages using multiple
senses — sight, memory, and smell — 10 speed up the repair process.

[VANCOUIVER, BC, Cuanada - October 2004] One of the most powerful electronic
troubleshooting tools is a mental catalog of remembered fragrances of damaged components.
Who can forget the delicate aroma of a bumnt carbon resistor, the pungent fragrance of an
overheated inductor, or the telltale stench of a cooked selenium rectifier?

Successtul troubleshooting can be a sensory experience as well as being a theoretical exercise.
Bumntresistors otlen - but notalways — have a certain look to them, and a burst electrolytic capacitor
is a dead giveaway that there is trouble atoot. But the most valuable trick is to remember the ways
that individual components fail. After all. there are patterns to how stuft breaks.

FAMILIAR PATTERNS

First: the fuse. Most of'us know transistors fuse faster than the fuses that are there to protect
them. But fuses can get tired, too — particularly the slow-blow variety. Supposedly, metal
fatigue in the expansion occurring during cach power-on surge finally takes them out.

Thermal problems also can cause intermittent faults in power supply rectitier bridges. and
they will sometimes cycle on and oft every few seconds in a most entertaining fashion.

Anything at high voltage potential attracts dust particles, which eventually adhere,
develop a path to ground. carbonize, and either provide a high voltage shorting path — or an
explosion. This natural law is partially counteracted by the tendency of all physical connec-
tions to busily expand and contract as power is cycled. trying to work themselves loose.
However, they usually will get hot and burn before they open up completely.

Electrolytic capacitors are always either trying to leak or to dry out. If they dry out, they
will intermittently go open. If they leak, Murphy’s Law states “corrosive electrolyte will drip
onto and destroy the traces on any printed circuit board in the vicinity.” Even if that does not
happen, PCB material left to its own devices (1) will gradually blacken, carbonize and start
conducting under the influence of heat from nearby power resistors.

YES, RESISTORS CHANGE VALUE

The heat generated by power carbon composition resistors actually causes the carbon
particles inside the resistor toregranulate over the years, causing the resistance to drop. Of course,
in most circuits this means the resistor will pass more current, causing more heat, more
regranulation, etc., ete.

After this they usually present a very high and unstable resistance, and often will tall apart
it touched. Look for a telltale discoloration. But often there is no visible clue this is occurring,
and you will have to measure the resistor to be sure it is “cooked.”

Over time, mica capacitors (the cylindrical kind with metal flanges). develop an increasing
internal series resistance, ofien varying with ambient temperature. The resistive component
begins heating up — until the inevitable tire. The old white ceramic type will sometimes contain
itself and just go short; the newer black plastic ones generally will spray flaming black rubbery
goo all over the place until the transmitter overloads and gives up. These can present a real fire
hazard. Both types can smell very bad when this happens.

Metal oxide varistors always fail by suddenly providing a dead short. Ot course, they often
explode when this happens, so you might end up with an open circuit and two leads where the
varistor used to be. Bear in mind that either way. the “ex-varistor™ is not providing protection
to the circuit in question any more.

PINHOLE SCOUTING
Hollow doorknob capacitors will heat up inside until the solder connections to their
terminals melt. The solid red doorknob kind will get tiny pinholes or carbon traces, sometimes
internal, but almost always very hard to see. Typically these are very intermittent faults, too.
Mylar capacitors, or plate blockers, also are prone to tiny pinholes hidden under the plate
bypass element. These can be almost invisible to the unaided eye. Still, if they were easy to
sce, there would not be a challenge!

MORE PATTERNS

Oil-filled capacitors generally leak, or short out and explode with a tremendous noise!
Tantalum capacitors prefer to go out with a dead short. Disc ceramics go “leaky,” developing
a varying shunt resistance, or they will just absorb water vapor and start drifting in value.

Old selenium rectitiers also go “leaky.” but when this happens they produce a stench that
makes skunks stare in disbelief. You will know exactly where to look as soon as you enter the
transmitter building.

Heat and ozone can break down high-voltage wire, eventually causing carbonizing,
typically near one end or the other. However, the carbon traces can travel several inches back
from the end. Neoprene rubber insulation also rots from heat and ozone, and flakes oft,
exposing the (usually blackened) copper underneath.

IF YOU SEE A PHONE BOOK...

An old trick of high-power plate supply inductors is to maintain their inductance, but short
apoint in the windings to the case. You can sometimes solve this by slipping last year’s telephone
book under the unit, insulating the whole works from ground. If the transtormer does short out
some windings. the smell of cooking shellac will tell you where to look.

Outside, ceramic tower guy line insulators (“eggs™) will develop carbon traces, then start
arcing over, creating RF interference. The fiberglass rod type will break down in the sun,
absorb water, and arc until they are tully carbonized. Then they explode.

Finally, old circuit breakers - like old engincers — just get “tired” and start tripping over
themselves for no good reason!

Dan Rouch works at S.W.Davis Broadcast Technical Services Lid., a contract engineering firm in
Vancouver, Canada. He can be reached at dant broadcasttechnical.com

Broadcast Electronics, Inc.
4100 North 24th Street, PO. Box 3606, Quincy. lllinois 62305-3606 U.S.A.
Telephone: (217) 224-9600 * Fax: (217) 224-9607 * E-Mail: bdcast@bdcast.com
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_ . s . ' “Never has one piece of equipment made

e Adjusts gain after recording in single or both tracks. = such a difference in the air staff’s ability to

Compatible with virtually all sound cards. » build great phoners, fast. And they learned

Imports - exports all popular formats including MP3. it in minutes without having to spend much
time training on it.”

Bob Case, VP Programming,

Networks on NT, Novell or peer-to-peer networks. -
Remotely starts record, play; and stop from your console. NO Other Ed'ltOr Clear Channel - Seattie.

e Copies or moves multiple files from folder-to- No other digital audio editor in the world has the ability to copy and
folder, user to user or room-to-room. move multiple files from user to user or room to room; create files
Records host in one channel, caller in another and instantaneously share them with other selected workstations; or
and plays back in stereo or mono. provide access to on-air files from another studio when you're off the

air using existing NT, Novell or peer to peer networks.

[ J
[ ]
e Fully re-sizable screen from minimal to full screen.
[}
[

Lists file titles and sorts by name, length and
mpdified time. System Requirments: Pentium 3 or higher,
Scrubs audio using jog wheel or buttons. Windows 2K, XP Pro, 128 MB RAM, CD-ROM,

Unlimited undo's and redo's for life of file. 20GB hard drive, serial or USB port for control
Opto-lso tally in record mode for on-air lights. AUDION panel, USB or parallel port for software key

One button Insert Record automatically sandwiches Available at all broadcast distributors. Check out VoxPro PC 3.3 at:
new audio into existing recordings. www.audionlabs.com or call us for more information: 206 842 5202 x 204

© 2004 Audion Laboratories, Inc. Allrights reserved. Audion. VioxPro PC are registered trademarks of Audion Laboratones Inc, beautful Bainbrdge Island, WA.

A Rectifier To Fit
(]]]g

Model RFC-1/B Remote Facilites Controller
» control transmiter from any telephone

* B-64 channels of telemetry and control

* programmable control by daie and time

« optional printer and modem adapters

* programmable telemetry alarms

* integrated rack panel

Model RAK-1 Intelligent Rack Adapter
« parallel printer interface

* internal modem for data transter

« front panel status indicators

* battery backed power supply

¢ rack mountable chassis

» accessory package for RFC-1/B

Model DAI-2 Dialup Audio Interface

« perform unattended remote broadcasts

* fully projrammable output on any key press
« momentary and/or maintained relay outputs
« four logic inputs with programmable output
« balanced audio input and output wth ALC

» seven DDT relays and one 4PDT relay

.

No matter what transmitter
you own, we can provide
quality rectifiers from stock.
We have a reliable, cost-effective
solution to meet the requirements
of most AM and FM transmitters
built since the 1958s at prices
better than the

manufacturers’ We Have CCA Rectifiers — . Model AFS-3 Audio Failsafe
. + contact closure or status voltage onalarm
. Recllilel' Illl!ll‘alles + adjustable delay period from 30 sec to 5 min

Ava“ame « positive delay adjustment via rotary switch
i FY . * internal audible alert--cantinuous or pulsing
| same nav snmment§ » front panel status indica®ors and bypass

+ dual, balanced audio inputs

www.rectifiers.com m 800-649-6370 & Sine Systems.. .
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Leading POTS Codecs Compared.

Comrex Matrix

Tieline Commander

Zephyr Xport

Audio Bandwidth @ 24 kbps
@ 19 kbps

Direct Internet Software Updates

Digital PC Audio Input

Audio Metering (XMIT/RCV)

Audio Processing

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

More Reliable Connections

Available ISDN Option

14 kHz
11.2kH7

No

No

Transmit only

None

No
19 Numbers
none
No - Proprictary

No

~

120x32 L.CD
Optional
1 mic, 1 mic / line
No
No
External
Yes
Yes
No

No

$850.00 (adds MPEG L3 & (5.722)

15 kHz
9kHz

No

No

One-at-a-time

Simple AGC

RS-232 and dedicated computer
50 Numbers
none
No - Proprictary

Yes

~

120x32 1L.CD
Standard
2 mic / line
No
No
Laternal
Yes
No

Yes

$850.00 (adds (.722)

15 kliz
15kH~

Yes, via Ethernet port

Yes, via Ethernet port
and supplied driver

Simultaneous

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

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

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

$3,700.00

$3,650.00

y

\ List Price:*

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

] e to—a—

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.



The routing switcher gets a new twist.

(About five twists per inch, actually.)

Everybody needs to share audio. Sometimes just a few signals — sometimes a few hundred. Across the hall, between floors, now and then

across campus. Routing switchers are a convenient way to manage and share your audio, but will your GM really let you buy a router that costs
more than his dream car? Unlikely.

If you need a routing switcher but aren’t made of money, consider Axia, the Ethernet-based audio network. Yes, Ethernet. Axia is a true network.
Place our audio adapter nodes next to your sources and destinations, then connect using standard Ethernet switches and Cat-6. Imagine the
simplicity and power of Ethernet connecting any studio device to any other, any room to any other, any building to any other... you get the idea.

Rowters ure OK__ bt a
network i so much mare
modern. With Ava. vons

ins and outs are et 1o the
atwlio. where they belang
No frame, o cands, no weat.

Put an Avia Micraphone
Node next 1o vour mies and
send preamplified aiedio
anvwhere vou need i over
Ethernet — with no line
o or signal degradation,

‘ENCO

Scorr Studios

reato.

BALSYS
Axia is already working
weth some great companion
Like Lnco Svsienis. Scott
Stunddion. Reacher Sxstens
Balsys Technology Group,
and of course Telos

and Omnia. Check
AxioAndio.com/partners/
ta find cut who's neat

Scolable, flexible, reliable... pick ony three.
An expensive proprietary router isn’t practical for
smaller facilities. In fact, it doesn't scale all that

Are you still using PC sound cards?
Even the best sound cards are compromised
by PC noise, inconvenient output connectors,

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

AR e RS,
where an expandable =5 - e remlins. Instead, load the
P :_E— 4 0-»: 9 g

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

bone and the sky’s the limit.

Windows® on your workstations and connect
directly to the Axia audio network using their
Ethernet ports. Not only will your PC productions
sound fantastic, you'll eliminate sound cards and
the hardware they usually feed (like router or
console input modules). Just think of all the

cash you'll save.

Put your preomps
where your mics are.

Put your snake on o diet.
Nobody loves cable snakes.
Besides soldering a jillion connectors, just try

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

i:. seeescee f ol .."‘.

Most mainframe routers have no mic inputs,

50 you need to buy preamps. With Axia you get
ultra-low-noise preamps with Phantom power.
Put a node in each studio, right next to the mics,
to keep mic cables nice and tight, then send
multiple mic channels to the network on a single
Cat-6 cable. And did we mention that each Mic
Node has eight stereo line
outputs for headphones?
Nice bonus, or between buildings.
With a little help from our friends.

A networked audio system doesn't just

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

Would you like same contral with that?
There are plenty of ways to control your Axia
network. For instance, you'll find built-in
webservers on all Axia equipment for easy
configuration via browser. PathfinderPC
software for Windows gives you central
benefits. Working with our control of every audio path in
. your plant. Router Selector
* nodes allow quick local

partners, Axia Audio is * | — S o=
bringing new thinking and

ideas to audio distribution, machine control,
Program Associated Data (PAD), and even
wiring convenience.

source selection, and intelligent studio control
surfaces let talent easily access and mix any
source in your networked facility.

[T
Livewire

< > 100/1000

There's a better way i get
aitedio ont of vour 'C. No
maore consumer grade A7
vonnectors with Axia
our digital adio stavy
lean and prisiine

An Axia digital andin

snahe can carry hundreds
of chaunels of dignal andio
an one sknmy CAT-6 ¢ able
We huow you're nor gomg
1o mass solddernng ol that
npdti-pair.

Cemtrol freaks of the world.
rejoice: intelligent Axia
mring surfaces give talent
complete control of their
working envieemuent
Reconfigiie studios instautly
and assren often-used
sottrees just where they'n
most usefud.

“This sounds expensive.” Just the opposite, really. Axia saves money by eliminating distribution amps, line selectors, sound cards,
pp y by 9 p

patch bays, multi-pair cables, and tons of discrete wiring — not to mention the installation and maintenance time you'll recover.

') And those are just side benefits: our hardware is about half the cost of those big mainframe routers. That’s right... half.

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

‘7
-

M D

AxiaAudio.com for details.
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Radio Systems Millennium Consoles

One Installer’s Favorite
by Bob Burnham

[SOUTHFIELD. Michigan - October 2004] 1became
a fan of consoles manufactured by New Jersey-based
Radio Systems at a time when consoles trom Pacific
Recorders & Engincering could be found at many of the
most respected stations,

A GOOD CHOICE

The year was 1988, and | had convinced the GM of &
small independent AM station in Jackson, Michigan that
the Radio Systems console would be more cost effective
than re-building their old rotary RCA console, yet give
them the performance and reliability of consoles demand-
ing twice the price. And | was right,

A decade later, T would be in that position again at a
Detroit area station. This time [ specified RS consoles be
ordered for both On-Air and Production use. since they are
flexible enough to be at home in either application,

Allthe consoles at these facilities outlasted the stations
for which they were purchased. They never went down or
had problems outside of normal wear and tear on the (then)
mechanical switches. But the real selling point to me, aside
from the cost effectiveness. was the ease with which these
consoles are installed, even using traditional time-inten-
sive wiring techniques.

STILL THE CHOICE

In 2002, the Specs Howard School of Broadcast Arts
in Southfield. Michigan began an extensive renovation,
which included new consoles and my re-evaluation of
several brands. The “cool™ factor was very important as
well as long-term reliability and their ability to tolerate
daily abuse without failure.

The school is the home to four on-campus radio
stations and 15 practice studios. Three of the four stations
were slated to have their consoles replaced. I mentioned
the “cool™ factor - that was especially important in tkis

case. as two of these stations can be viewed in a glass-
enclosed area adjacent to the school’s front lobby.

Our supplier (Broadcasters General Store) had sug-
gested a variety of options, including some offering more
features than we needed or being outside our budgetary
plans. (A fully configured digital console at that time was
cost prohibitive, so the choices were limited to high-erd
analog consoles.) In the end, the Millennium fit our needs
the best.

There are times when analog equipment can be relied
upon to serve an intended purpose with little or no sacrifice
in quality. The analog specs of the RS console offer a
signal-to-noise approaching -90 decibels and a distortion
level of .005%. And since these consoles will be fully
upgradeable to digital. the concern about investment in
equipment for long-term use is lessened (however, as of
this writing the upgrade kits were not yet available for
shipping. The company, however, expects have 10 them
ready for shipment by 4th quarter 2004).

Page 22

Functionally, these boards cover all the basics, are
extrentely flexible and more easily configurable than some
of the competition. With the change of a tew supplied gain
headers (plug-in resister blocks), any (or all) channels can
be configured as microphone level, standard balanced
broadcast level. or unbalanced level, sterco or mono, ete.

-

The lamps in the control buttons in the Millennium
boards are long-life LEDs (carlier RS models utilized
incandescent lamps). The buttons themselves are feather-
touch with sort of a rubbery vet positive feel with no
audible “click™ when pressing the start button.

A prize for the installer comes with this board - a free
T-shirt the company sends when you return the warranty
card. The T-shirtboasts cither *When You're Good Broad-
cast 1! or “Ready for the new Millennium™ with the
company logo.

The T-shirts are cool. but actually the real prize is the
connectors!

EASY INSTALLATION

Many of the most popular consoles utilize nylon con-
nectors made by the Molex Corporation: cable termination
requires ex:ensive use of a crimping tool. Other consoles
utilize variations of this, including connectors invented by
the computer industry or N
proprictary connectors. RS
consoles use a miniature
plug-interminal block con-
nector known as the Phoe-
nix connector, from manu-
facturer Phoenix Contact.

To wirea Radio Systems console, the only tools required
are your favorite wire strippers and a “greenie™ (the famous
Xcelite R3323 miniature flat blade screw driver). That is it.
Ifyoumake a mistake, use the screwdriver. Forgetabout any
of those awkward pin extractor tools!

You can change channels simply by plugging/unplug-
ging these connectors. They are secure long life connectors
and a lot easier to move around than a Molex connector.
Use your favorite punchblock tool and soldering iron for
the terntinations on the opposite ends of the wires and your
entire studio is completely wired before you know it.

it it i
L

AL ISR IRE
e P ITES

QUICK WORK

I found installing each console was only a one day
project working entirely alone. using traditional techniques
and central bunch blocks for cach studio (it would take even
less time with the Radio Systems pre-wire Kits — especially
if you used the Studio Hub product).

The installation manual is a well-organized binder that is
concise and casy to follow with a specification check-out
sheet in the front. The input boards on the RS console are
situated in groups of six channels each. and other options and
tine adjustments are logically arranged (no pun intended).
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EachIC issocketed, although have neverhad to replace
any. The logic functions including the various mute applica-
tions are programmable with jumpers on the logic boards for
cach channel, They are mounted on the underside of the
“hood™ for lack of a better
name (the underside of the
control surface).

A few other studio and
installation details: 1 use
Belden 9451 for all analog
wiring. The shicld strips
with the outer covering
makingit very casy and tast
to neatly wire inside the
console without having to
use heatshrink to coverany
stray foil.

One of our radio sta-
tions featurcs an Enco
Pro32 Digital Audio De-
livery System. Atthis workstation, the school uses only the
simple virtual cart players in the "DAD” system, which are
configured to be remote-fired from the Radio Svstems
console. This is handled casily by the console’s logic
without using any external circuitiy to cither the console or
the control card in the computer workstation.

Additionally, in cach studio. a Sony MDS-EI2
MiniDisc machine is set up to skim students” radio shows.
Because of the design of the Sony equipment combining
Play and Pausc into a single closure, a Henry Engincering
LogicConvertor was used to bath isolate and combine
these functions into both the On and Off buttors of the
microphone channels on the console. Alternately, it could
also have been tied in with studio muting circuntry.

Two of the radio stations feature Marantz PMD-325
CD players and MD machines for playback. The remote
control ports on the Marantz players are easily interfaced
dircctly with the console’s logic circuitry.

INNOVATIVE APPROACHES

Radio Systems was one of the first manufacwrers to
design a console with no audio on the actual faders or
switches. As mechanical components wear, you do not
hear it because they just control VCA amplifiers and logic
switches situated in the input ané output motherboards.

Radio Systems also developed the unique series of
products called Studio Hub+. Its main feature is the use of
Cat S cable as a studio replacement for Belden and other
types of more expensive audio cable. | have not yet used
Studio Hub products personally, but have seen their pre-
sentation at one of the conventions. | have also seen the
spees and they look impressive. indeed. This company has
a background in doing installations, anc it is very apparent
in their products.

Regarding maintenance on the RS products: there is
none! At one point, it was considered important for a
console to have a modular design, rather than Radio
Systems” approach. If an input channel failed, you could
pull it out and swap it for another while the bad onc was
being repaired. With the increased rcliabiiity of today’s
broadcast equipment, however, that nced has been largely
climinated. In fact, on some of the older modular consoles,
those edge connectors can actually become a maintenance
issuc as their contacts oxidize.

I have already pointed out there was never a major
failure inany of the RS consoles Thad installed over several
decades. The Millennium consoles at Spees Howard School
have been inservice for two years and none have exhibiied
a single problem, small or large.

There are many good console products being offered to
broadcasters today. Depending on the facility nceds, some-
times a good part of the budget needs 10 go for associated
equipment; there just might not be an extra thousand or two
available to go toward the full-blown digital model just
yet. If that happens to be the case. the Radio Systems
Millenium analog model would make an excellent choice.
Looking ahead, when the studio is using digital equipment.
you can always upgrade the console 1o digital.

Bob Burnham has been working in the metro-Deiroit area for
aver 23 veurs, the last five at Specs Howard School of Broadeast
Arts, Southfield, M. He also provides consulting and technical
services for broadcast syndication and area stations and studios. He
can  he (248) 358-90000 or cemuail  al:
hbwrnham(@ specshoward.edu

reached at
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FAVORITES / BOOKMARK
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% nott ltd

3801/4001 La Plata Hwy
Farmington, NM 87401

N

Manufacturers —
of the

Gila-Stat

Lightning
Prevention
System

Design and Manufacture of
Folded Unipole Antennas
Structure Detuning Systems

Design and Manufacture of
Lightning Prevention Systems
ROHN Towers & Accessories

'r* _— S —
| Phone: 505-327-5646 \
Fax: 505-325-1142
Website: www.nottltd.com .
Email: judyn@nottltd.com “ Experience I

Over 40 Years
Broadcasting

=

FCC Certified
LPFM Stereo Transmitter

|
PX50 FM Stereo Transmitter

RIBRABEZIZILIVE 93, 1R
LIRRANITIZYCI50. 28

STAY ON-THE-AIR!

v 50W RF output, continuous duty!

v Auto protect with auto soft fail &
auto restore!

v Automatic battery backup!

v Digital display of all parameters

v FCC Certified under parts 2, 73, & 74!

What's the bottom line? To stay on-the-air! The PX50 was designed with
that in mind! Auto monitoring of all parameters, with automatic power
reduction and restore on VSWR and temperature errors! No more trips to
the tower site! As you know, the equipmenti requirements were changed:
“CERTIFIED TRANSMNTTERS: Only transmitters that have been granted FCC
certification shall be used at LPFM stations. Certified transmitters will have a
permanently attached label bearing an FCC identifier. [See 2.907, 2.925 and
73.1660(a)(2)]" The PX50 is FCC CERTIFIED for PARTS 2, 73, & 74 (ID:
PF3PX50)! No more worries about your station being forced off the air due
to non-compliance!

Keep your station On-The-Air with the Ramsey PX50!

RAMSEY ELECTRONICS, INC.
590 Fishers Station Drive  Victor, NY 14564

Pan) |
FENTISBL 500-436-2295 - 585-924-4560

electronics ine. www.ramseyelectronics.com

Proviaing Cost Effective Performance For Over 30 Years!
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FCC Focus

When the FCC
Comes Calling

By Frank Hadley, Ops Manager KCBX-FM

[SAN LUIS OBISPO, California-October 2004] lam
the operations manager at KCBX-FM, a small NPR affili-
ate in San Luis Obispo, California. [ have been working in
radio for about 20 years, and have always had a vague
notion that the FCC theorctically could pay a visit, but in
reality I never spent much time worrying about it.

When [ got the job here and was designated the Chief
Operator, | spent some time familiar-
izing myself with some of the FCC
Rules. But again, | was not really that -
concerned. [ had always heard that the
FCC was far too busy to concemn itself
with a small station like ours.

“THEY’RE HERE!”

Arriving at work on Tuesday, Au-
gust | 7th, [ was met at the back door
by our Program Manager and Music
Director. “Hank, the FCC’s here, and
they'reasking lots of questions!™ whis-
pered Neal, the MD. Iblinkeda couple
of times, and made my way into the
studio where two men wearing brown
slacks and Hawaiian shirts (were they
undercover, orjustcomfortable?) were
poring over the little thermal strips of
calculator paper that our Sage EAS
unit spits out.

[ introduced myself to them; in
return they flipped open their badge
wallets and gave me their official look-
ing government business cards. They
continued studying the strips of paper,
taking notes. One of them handed Neal
two months worth of printout strips,
and asked him to neatly affix them to
8 x 11 sheets of paper, and make
copies for them.

Then they asked me to show them
the EAS handbook, which was hang-
ing on a hook above the Sage unit —
then the Sage manual and our EAS
Local Area Plan. | had vague memo-
ries of the Sage book being some-
where in my office. | made a hasty
search of my desk files and thank fully
located the manual. As for the Local
Area Plan, [ had no clue!

“WE HAVE IT RIGHT HERE”

Pessimistically, [ went through my
somewhat disorganized file cabinet
and came across a sealed envelope
labeled “LECC Plan.” [ opened it in
front of one of the inspectors, who
gave me a tight lipped smile, *“It does
notlook like that getsreadalot!” They
looked itoverand proclaimed it was in
order, but recommended that we keep
it in the control room.

One of them asked me to show
him our transmitter remote control.
He gave it a perfunctory glance with-
outcomment. He thenasked aboutour
Designation of Chief Operator letter.
We keep a small binder next to the
transmitter remote control with our
translator licenses, as well as the des-
ignation letter he was secking. He
took a quick look at it, making sure
there was both an operator named (me)
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as well as a back-up operator. He said that keeping it in a
binder was not proper, it should be posted on the wall. |
made a quick photocopy of it and stapled it to the wall,
while he watched.

PUBLIC FILE JITTERS

Next, he had me lead him to the Public File. He said
there were a few items missing, namely a donor-list and
the ownership report. Since | have nothing to do with the
Public File, [ made a quick phone call to our GM who was
at home sick with a bad back:

*“ Frank, the FCC is here!™

“[s this a joke?”

“I’m afraid not, they have some questions about the
Public File.”

“I’ll be right there!™

As luck would have it, our FCC attorney from D.C.
was in town to meet with Frank about (among other
things) our Public File! In fact, Frank was in the midst
of reassembling and updating the file when he threw his

NIO
ON OR OFF TH

Matrix Portable:
Delivering the sound of the coin toss

around the world is as

reliability over both

for all your POTS and ~

and the sound of victory.

remote? Put Comrex on the line.
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back out. Thus, most of the needed items werc avail-
able, just spread out on his desk.

Frank gobbled down a couple of Vicodins and pleaded
his case with the inspectors. They were very understanding
andaccommodating, saying they had several other stations
to visit, and they could come back late the next day.

The FCC folks did return the next day, verified the
Public File was in order and were on their way! They even
mentioned that compared to some of the other stations in
our area, we were in very good shape.

It took us all the rest of the day to calm down, but
(knock on wood) it appears — aside from the emotional
stress - we escaped relatively unharmed. Indeed, if we are
inspected again, we expect to be ready ... and a whole lot
calmer!

Hank Hadley is now off the Valium and no longer is
shaking. He continues to function as Operations Manager

Jor KBCX-FM. You can share your FCC contact experi-

ences with him at hhadlev@kebx.org

Matrix Rack:

Sure all the action is in the field, but a great remote
needs a great home base. And there's nothing better
than the Matrix Rack. It’s compatible via POTS and
ISDN with ALL Comrex codecs as well 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.

Grab your audience by the ears and give them
the full experience—not just a story.

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

Answers to Your EAS Questions

by Clay Freinwald with Barry Mishkind

[SEATTLE. Washington - October 2004]  Once again,
we invite you to grab a cup of vour favorite beverage, relax.
and join us as Clay and Barry discuss some of the topics and
questions that come up in EAS operations.

UPGRADE TIME?

Barry - Clay. carlier this summer, The National Weather
Service announced they were going to start using the new
Event Codes that were part of the most recent EAS up-
grade. Some stations are asking if they have to upgrade
their decoder for this?

Clay - No, not necessarily. Weather messages from the
NWS are in the voluntary category of EAS —itisnotan FCC
requirement thatthey berelayed, etc. However, I would hope
all companies would, in good conscience, be eager to
upgrade your EAS equipment. All too many times folks
forget the major reason why we have an EAS system. Itisall
about saving lives — and broadcasters should support this
mission. I applaud the NWS for taking the lead in this.

Barry - By the way. these changes also include new
FIPS (location) codes that describe coastlines or water
arcas off the coast. How are the EAS equipment makers
dealing with these codes?

Clay - This is a good question. The new Location Codes
for offshore arcas are certainly more complicated than the
present FIPS, which basically are county names. It will be
interesting to see how the EAS equipment makers deal with
a location whose description contains a line of text.

Barry - Speaking of county names, areaderasks: *You
made an interesting case for using “county-segments.”
How do we get this started in my arca?”

Clay - This is a chore for your LECC (Local Emer-
geney Coordinating Committee) and/or SECC (State Emer-
gency Coordinating Commiittee). These committees, work-
ing with state and local governments, will need to develop
criteria for dividing a county into segments based on
established location names.

This really is a situation where no plan fits all. For
example: sometimes a county only has a couple of descrip-
tive terms, ie, North and South, or East and West: others
have more. This is why the names for county segments
were changed in the last go-round of EAS Rule changes -
to make it casier for this scheme to work. As is the case in
most areas, these EAS Committees could probably use
your help. Bring this matter up at their next meeting and
offer to get involved.

SAGE ENDEC PROBLEMS

Barry - A persistent problem in many facilitics is the
failure of the power supplies for the Sage units, causing
random resets and lost alerts and relays.

Clay - That is true. With many of these units having
been in use for about seven years, the “wall wart™ type
power supplies are often the source and cause of such
failures. One fairly quick test is to set the unit to print out
a report while the speaker is turned on. Marginal power
supplies will not be able to provide the needed current, and
the unit will reset or simply shut down.

Obviously, this is not a good situation. All too often,
the way this is diagnosed is after an emergency does
happen, and the unit fails in the middle of the alert.
Unfortunately, cven some LP-1 stations have been “bitten™
by this problem.

Of course, replacement power supplies are available
from the manufacturer. On the other hand, some stations
have tried to reduce future failures by building or buying
heavier duty power supplies. Either way, this highlights
the need to continually test your EAS machines on a
regular basis.

Barry - A reader in Nebraska reports his Sage is
displaying “Time is Bad,” with a date that does not change.
Is this also a power supply problem?
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Clay - Although not the power supply itself, it is
somewhat related. The backup battery is likely in need of
replacement. (Thanks, Gary Timm)

HOW MANY TESTS?

Barry - Another reader notes that shortly after they ran
a “real” EAS alert (AMBER) forwarded to them by the
State, the scheduled Required Monthly Test (RMT) came
through. He asks: “*Should have we forwarded that as well,
or does doing the *real thing™ count?”

Clay - To answer this, we need to carefully check the
FCC Rules. (I donot want anyone blaming me for this!) As
arulel would prefer that a// RMTs berelayed. Here is why:
The Monitoring Assignments come into play. In many
cases, one station will relay to another and to another in the
dreaded “Daisy-Chain.™

RMTs are required to be forwarded to test this part of
the system. With AMBER, things are much different.
First, AMBER is part of the “voluntary™ part of EAS -
relaying these messages is not required. Secondly, many
stations will air the AMBER messages but will not
forward them, complete with all the data bursts etc.
Either way, some “down-stream™ stations would receive
nothing and their logs would be devoid of an RMT
reception for the month.

Barry - OK, that makes sense. I suppose you would say
the same thing regarding the Weekly Test (RWT)?

Clay - Itdepends on how you handle it. Like the RMT,
the RWT is a test of your facility’s EAS Encoder. Again,
if you receive an EAS AMBER message and simply air it,
without running the data bursts (fully encoding it as an
EAS message), those monitoring your station will not be
able to log reccipt of an RWT from you.

One needs to be thinking in terms of those down-
stream stations. The FCC wants to sce the receipt of one
RMT per month, and at least two RWTs per week — one
from cach of their two monitoring assignments. If they do
not get it from you, then they could have a problem. At
minimum they would need to explain in their log what
happened — meaning they would need to make contact with
you to find out what happened.

Barry - So, then the issue is whether or not you re-
transmit the header codes?

Clay - Yes, thatis it! Check out Part 11.51 (a)}2)(I) of
the Rules.

TESTS, TESTS, AND MORE TESTS

Barry - In some parts of the country, AMBER Alert
(CAE) messages are received, but in the end turn out to be
only a test. What can we do to get them to stop this?

Clay - Tests should never be issucd using any “real”™
Event Code. While it is important that testing take place, it
is vital there be no mistake as to whether or not it is a real
message or a test. [ recommend such tests be coded DMO.
This code is used for demonstrations or the transmission of
messages that are 707 to be put on the air.

Barry - This highlights one of the major problems with
EAS: theinability of TV stations to get textual information
about EAS events.

Clay - You are correct about that. EAS works well for
Radiobut not as well for TV. The only way fora TV station
to display the information in the voice portion of the EAS
message on their crawls is to manually transcribe them
something very few stations are set up to do.

In the case of an un-attended TV station. it is impos-
sible for the facility to do anything beyond showing what
is in the header code (which may be vague or mislead-
ing). For example, sending an AMBER Alert (or CEM -
Civil Emergency Message) as a test could end up alarm-
ing TV viewers, especially those who are hearing im-
paired. Thatis why allnon-RMT or RWT tests should use
the DMO code.

Radio Guide October 2004

Barry - Some arcas report they get o fof of testing. In
those places, it scems the folks there have discovered the
DMO, and as a result some stations complain they go
through a lot of printer paper for nothing.

Clay - encourage the sources of EAS messages to test
their systems. At the receiving end, stations are encour-
aged to program their equipment in such a way they are not
going through printer paper nor annoying personnel need-
lessly.

Barry - You mecan they do not have to log every
message - test or not — that is received?

Clay - Correct. Check the latest FCC revisions to the
EAS rules for details.

Barry - What if an EAS receiver will not permit a
station to “not log™ certain events, like DMOs, etc.

Clay - This is going to come as a big shock: Perhaps
they should consider purchasing a different brand of
cquipment.

RECORD RETENTION

Barry - A common question that is asked — usually by
someonc who is newly tasked with EAS - “How long do
we have to keep our EAS logs or print outs?”

Clay - The simple answer: If you are a Broadcast
Station: 2 years; if you are a cable company: 3 ycars.

Barry - What about the State and Local Area Plans?
Each station should have a copy of them, correct?

Clay - My recommendation is that all stations should
have — at the operating position — where the person in
charge of the station can find it, the following:

1. FCC Rules for Part 11.

2. The FCC EAS Booklet.

3. State EAS Plan.

4. Local EAS Plan.

5. Copy of the applicable monitoring assign-

ments (usually part of the EAS Plans).

6. Specific Instructions as to how to operate the

EAS equipment, logging requirements etc.

You will find there are some things found in the FCC's
EAS Checklist that are not in the Rules. Personally, |
would take the conservative approach. FCC inspectors
certainly are going to be more pleased with a facility that
clearly demonstrates it is tryving to be in full compliance
than one doing just enough to “get by.”

WHICH MARKET TO MONITOR?

Barry - Here is an interesting question from a reader:
“I have a question about hyphenated markets. We are ina
market that covers two states. To make matters worse, my
transmitter is in one state and the studio is in another. What
do I do about monitoring?”

Clay - This is a very common situation and one the
SECCs of the two states should have resolved long ago.
The first step would be to contact both of them and ask for
direction.

For example: in setting up EAS in Washington State,
the Washington SECC “gave™ Clark County, Washington
to Oregon. Clark County — and its largest city, Vancouver
— is just across the river from Portland and clearly in the
Portland area. Therefore, those facilities licensed in that
county work with the Oregon SECC or the Portland LECC.

Kansas City is a good example of metropolitan areas
that straddle a state line with no clear geographical bound-
ary. Inthese instances, it is up to the EAS Committces that
handle these regions to come up with clear and easy to
understand instructions for those stations that are caught in
the middle.

Another part of the solution: get more information into
the hands of the stations, so they can determine whether the
event affects their coverage area.

Even before the advent of EAS, some SECC and
LECC folks in California created a system using Packet-
Radio technology to distribute detailed information from
governmental agencies to broadcasters. They call it EDIS.

Frankly, I feel that many areas should have an EDIS
system; it is just that they do not know the solution has
already been invented. Check out http:/www.edis.ca.gov
for more information.

According to NOAA, Clay Freinwald is a official
Hero. The Senior Fucilities Engineer for Entercom in
Seattle, was named “National Environmental Hero ™ this
past spring. Hero Clay welcomes your EAS questions at
k7criwwolfenet.com
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Subcarrier Radio: FM’s Hidden Gem
Part 2: Making it Happen on SCA

by Robert Sims

J

SCA transmissions can serve many needs, from
IFB to remote control to a secondury program chan-
nel, separate from the main channel. In Part [,
Robert Simms discussed how SCAs work. In Part 2,
he shares some of what made a Texas project into a
succeess.

[PHARR, Texas - October 2004] Recently
KVMYV-FM. the Christian Broadcaster in Pharr, Texas.
modified its programming by shifting a number of its
preaching and teaching programs to one of the SCA
channels. By doing this. the station was able to main-
tain service to a large number of our more dedicated
listeners.

IMPLEMENTATION

Once we had the equipment up and functioning, we
still had to go through the licensing procedures with our
programmers. Just because the FCC does not charge us
anything to use the subcarriers does not mean we do not
have obligations; program material is copyrighted after
all, and real people put real time and real resources into
producing it. What goes around comes around: do not
stiff the programmers.

SCA program generation and monitoring.

Religious programming by nature is designed to
reach out to people and we found many programmers
excited about getting additional coverage and reaching
more people. Non-profit differs from commercial broad-
casting inhow feesand programming costs are handled.
but with some creative thinking mutually satisfactory
agreements can be reached.

Were we to do music broadcasting, licensing fees to
ASCAP, SESAC, and BMI would apply, though at a
lesser rate (assessed on a per-case basis).

PROMOTION

Promotion is for the creative. If you are not much at
crcative marketing, find someone whois creative. Niche
products and services must be well promoted if they are
to catch on!

AtKVMV, werolled out oursubcarrier with a mass
mailing and simultaneous promotion on our website.
We also gave it frequent mentions on the air. Although
we had no clue what to expect — good, bad, or otherwise
— the combination yielded a great response. Inquirics
and orders for the fix-tuned subcarrier receiver we
offered started coming in immediately.

CHOOSING THE RECEIVER

There are some considerations to bear in mind.
When determining which subcarrier tuner to use, keep
in mind that among the low-cost consumer models of
tuners available, performance and aesthetics vary
widely. Performance should be your main concern, but
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do not discount looks as it is a big factor in the decision
to buy. Consumers generally assume the product you
arc selling is quality (otherwise you would not get the
sales) and then make their decision based on looks.

Taking the responsibility for providing a quality
receiver on your shoulders, pick carefully. Once you
have choices narrowed down to a handful of receivers
with roughly equivalent performance. select the one
that looks the best. Throughout this process, test the
radios yourself. Loan a few out to your staff members
and have them test the units. Get their feedback. They
arc the next best thing to your listener, so do not
overlook them.

After our tests, we settled on the MS-922 S model
from MectroSonix in Bayonne, New Jersey
(www.metrosonix.com). Itoffers solid tuning (the SCA
frequency is locked, with normal reception available
across the rest of the FM band plus AM) ata reasonable
cost per unit. It scores about avcrage in the looks
department, but it was
whatbest metourspecific
needs.

Sincedecentreception
of your subcarrier service
will vary with terrain,
common scnse indicates
you should not sell a product to somecone who will not
be able to benefit from it. Therefore, use your earlier
testing to define the areas from which you will accept
orders. Notc that returns will cost you more than the
money you hand back. And, the old marketing adage
truly applics: a satisfied customer will tell a friend, a
dissatisfied customer will tell ten!

SCA generally should not be expected to reach
much beyond the inner 50% or so of your coverage —
and that is being generous. So, the more testing you do
ahcad of time, the better equipped you will be when you
begin promoting and distributing the tuners.

MAINTAIN CONTACT WITH LISTENERS

Once your tuner sales arc underway, do not let the
follow-up escape yourattention. Your own experience
will tell you how much your listeners can bear. The
occasional letter sent to those who have purchased
receivers to remind them of the value and potential of
the broadcaststhey hear will serve as anencouragement
to support your ministry or cause. If you overlook this
key part of the equation, you have effectively doomed
your efforts.

Of course, [ am approaching this from a religious
broadcasting perspective, but the same could easily
apply to a public radio station or a community station
with a limited budget. Commercial broadcasters would
probably be best suited with a subscription-based busi-
ness model where youretain ownership of the receivers.
In that case, you could afford to spend more on the
receivers to get the professional “look.™

POSSIBILITIES

Consider the opportunitics afforded by subcarricr
broadcasting: Docs your community have a large ethnic
population? Perhaps a dominant denomination or reli-
gious persuasion exists in your coverage arca. [s a local
station meeting their needs? Probably not. Most broad-
casters do not aim at niches with their primary signal.
Here then is your chance to provide a valuable targeted
service for your community, promote goodwill for the
station, and last but not least. maybe cven bring in extra
income on the side.
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If you do not have the manpower necessary to make
it a realty, consider renting out a subcarrier channel to
an outside group. You retain ultimate control (and
responsibility) for the subcarrier, but you donothave to
do the work to generate and arrange the programming.
If no one is interested it renting out a subcarrier channel
24/7.you can always block it out by dayparts. The only
limitation is your own creativity and motivation.

AND THE TECHNICAL AND LEGAL STUFF...
(VERY IMPORTANT)

Most audio subcarrier broadcasting takes place on
the 67 kHz and 92 kHz portions of your FM carrier
wave. While FCC regulations no longer specify the
location of subcarrier channels within your FM carrier,
it is generally accepted practice to position them as
discussed carlier. Standardization is a good thing (and
it cuts back on the specialty manufacturing costs).

Once you have these two additional subcarriers in
place, yourspace is pretty well used up. It is conceivable
that another could be squeezed in with some adjust-
ments made to everything but the FM and pilot portions
(which must remain where they arc), but then you get
into situations where crosstalk and bleed become more
likely to be picked up by anything other than high-end
receivers.

Subcarrier tuners are subject to some regulation by
the FCC that date back to the original SCA authoriza-
tion and which were not voided by the dercgulation of
1983. Specifically, is illegal to use a subcarrier tuner to
reccive broadcasts which you are not authorized to
receive. Ambiguous, yes, but that is how it is written. It
was designed to prevent businesses from tapping into
background music transmission for which they had not
paid a fee, or others from getting confidential broad-
casts, not intended for the general public.

The best way to enforce the regulation was to limit
the sale of tuneable subcarrier receivers. Fix-tuned
subcarrier receivers offer much less functionality to the
unauthorized user, but also offer the stability of locked-
in tuning which can otherwisc be quite fickle. After all,
the less work your listener has to do, the happier he is!

That said, there are kits available (from companies
such as Ramsey) that will allow you to tune the
subcarriers across the entire FM band. These “gray-
arca” tuners are intended for use strictly by hobbyists
and engincers. The
sale of such tuners is
not specifically lim-
ited, because the re-
quired skill to as-
semble them is pro-
hibitive to the casual
listener.

However, should
a purchaser tell the
scller that he intends to use the tuner for illegal pur-
poscs, the seller would be prohibited from completing
the transaction (the same policy thatapplies to the retail
sale of scanning cquipment). If you are interested in
finding out what’s available on subcarricr but do not
want to assemble a kit, several companies sell custom-
modified tuners (using the GE Super Radio II or III
chassis) rcady for use. But, the law mentioned above
still applics.

The Ramsey SCA-1C

CONCLUSION

As an FM operator, you have a choice. Will you go
onas normal and overlook an opportunity? Or, will you
consider the possibilitics of having one or two more
stations “‘within™ your station, using mostly cquipment
youalready have, to provide services which can bencfit
you and the community you serve? Any good thing
takes effort, but the payoff can be of great value.

When this article was written, Robert Sims was u
producer and the Webmaster at HCJB/World Radio
Newwork affiliate KVMV-FMin Pharr, Texas. Robert is
happy to respond to yvour questions on SCA matters.
Contact him at: bobosims@juno.com
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¥ Remote Control Studio PC’s running FREE
Windows Netswitch/NetSwitch Il software
via Serial/USB/LAN/WAN/Internet.

Broadcast Tools® Installation Using 16 External Stereo Audio Sources

SS 16.16, Sixteen Input/Output Stereo Audio Router Switcher
SP-1 Ethernet to Serial Server. * FREE Windows “Net Switch/NetSwitch 1 Contro! Software

STEREO AUDIO ROUTING SWITCHER

Use the atfordable §S 16.16 as a stereo analog
audio router and cut costs by replacing racks of
distribution amplitiers and associated cquipment
in vour broadcast facility. For example, compare a
single SS 16.16 audio router costing under $2,600
to a typical 16 stereo source-by-cight studio facility:
16 stereo distribution amps at $400 per unit, plus
two stereo switchers per studio, at $500 each, is
$14,400 in hardware costs alone.. not to mention
other costs, such as wiring, hardware and labor.
With the SS 16.16 most installations require no
additional wiring or hardwarc.

The SS 16.16 is configurable and accessible from
each studio or anywhere, via the Internet using our
SP-1 and FREE NetSwitch/NetSwitch [T Windows
OS control software. The 2-RU 85 16.16 1s ¢ven
equipped with a 16 GPIO port for use with
automation systems.

STAND-ALONE PC |

FEATURES

* Stereo routing of any one input to any/or &ll cutpurs.

* Headphone amplifier with front panel jack and levet control.

* Front panel monitor speaker with mute switch and level control.

* 40 x 4 back ‘it LCD display with user programmable nine character input
descriptions.

* Internal audio activity/silence sensor monitors output channel sixteen.
A front panel ACT indicator and rear panel open co'lector are provided.
Sensitivity set at -34db.

* Twe front panel encoder controls are provided. One each for input/output
channel selection.

* Power-up selection of channel configuratior, mute cr iast source selected.

* Sixteen user configured macros.

* Most configuration options may be set via the easy access rear panel
dipswitches.

* 16 input GPI port (PIP) with LED indicator.

* 16 open coliector channel status outputs or programmable via burst
commands.

* Multi-turn input level controls and single turn output level controls

* Electronically balanced stereo inputs and outputs.

* Multi-drop RS-232 serial port with data activity LEL.

* Multiple unit inputs may be cascaded to expand outputs.

* Depluggable screw (EURO) terminals for ALL conrections.

* Logic functions via microprocessor with non-volatile memory

* External tri-voltage universal switching pcwer supply

* 2-RU chassis
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( Restoring Old Radios ]

| Part 2: Refurbishing the Electronics
L by Allen Singer J

| — = = = S

Rebuilding an old vadio can be a rewarding experi-
ence. In part o of Allen Singer s discussion. he turns his
attention to rebuilding the radio electronics.

JCINCINNATI. Ohio - October 2004] As with most
projects, one of the scerets for successfully rebuilding an
old radio is to take the time to do it carefully. Among the
hassles it prevents is repeated disassembly to repair or
replace “just one more part.”

CHECK EACH PART

Not just the electrolytics, but cach part should be
inspected and tested. Even ifthey look OK. they may have
deteriorated over time. For example. checking cach resis-
tor with an ohmmeter will turn up very old resistors
changed in value due to overheating or moisture absorp-
tion. Such bad resistors can cause the radio to play with
crackling and popping bursts of static.

Other parts in the chassis may need replacing as well.
Check the transformers: a shorted transtormer will pass no
audio. The line cord will almost always need to be re-
placed. You can go retro and replace it with a rayon-
covered cord, cither from your spare parts box or pur-
chasednew. The cheapestalternative istobuy anextension
cord from the dollar store and cut off the end.

Most (ifnotall) internal wiring will need to be replaced
as well. Any appropriate same-gauge wire will work,
although some restoration purists insist on using the same
style of wire used when the radio was built. This option is
left up to the individual restorer since this is an aesthetics
issuc rather than functionality. If you are restoring the
radio for somcone who is paying you to do so. you may
want to ask what the client prefers. Chances are, wire type
will not be an issue.

I g |
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OUTPUT POWER 20 W(ADJUSTABLE)
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DOUBLE CONVERSION
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EXTERNALLY SYNTHESIZED

HIGH SENSIBILITY

2 YEARS LIMITED WARRANTY

SERVICE

phone. (305) 477-0973
(305) 477-0974

fax. (305) 477-0611

3100 NW 72nd. Ave. Unit 112
MIAMI, Florida 33122 USA
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New capacitors can be “hidden” under the chassis.

Speaking of aesthetics, oftentimes “can™ capacitors
are mounted on tie chassis next to the tubes. These cans
typically contain two or three capacitors inside sharing a
common ground. Obviously these need replacement as
well., but it may be difficult to find a new one exactly like
the old one. Forappearance sake, it may be best to leave the
original capacitor in its place, simply disconnecting it and
installing new capacitors underncath (inside) the chassis.

MORE PARTS

The on-oft’volume switch will need to be thoroughly
cleaned with contact cleaner: moving parts should receive
drops of 3-in-T oil. Replace a broken tuning string with a
genuine tuning string — ordinary kite string will not work.
Ifthe pilot ligh: bulb is burned out. a common replacement
can be found at Radio Shack. If vou lcave the burned-ou
bulb in place when you prepare to turn the unit on for the
first time. you may be surprised when none of the tubes
light. Often. the bulb was an integral part of the circuit, and
the radio will not work without it.

The radio’s speaker can be a hassle to replace. If you
are very lucky. the speaker might be in goed enough shape
tokeep. [fnot, vou will have to look foranew ene. Thiscan
be tricky since not all speakers fitall radios. This can be an
occasion when a spare-parts radio can come in handy.

With some effort, an old used spcaker can de modi-
fied to fit the different chassis. The original speaker
might have con- : :
tained two wires,
and the replace-
ment might have
four or more.

When this is
the case. youmust
use your sche-
matic and elec-
tronics skills to
get the unit to sound just right.

IF AT FIRST YOU DON'T SUCCEED

Chances are very good. though, that the radio will not
play. Perhaps one of the tubes does not light. Maybe you
only hear faint static as you turn the tuning dial. Or the
radio plays, but you hear monstrous static bursts as you
tune. This is the most frustrating part of the restoration. In
times like these. you must take a break. Walk away from
your bench for a few hours, oreven a day or twoto let your
mind rest so you will be refreshed when you begin the
aggravating troubleshooting process.

When you are ready, getthe schematic and examine the
components in the chassis. Check all solder connections,
resolder leads to the tube sockets - ceven if you did not
touch them before. Look for any misplaced leads or com-
ponents. The problem is never obvious and can take a
while to locate. Your oscilloscope will be useful here, and
if worse comes to worst. you can always find a radio
restoration website and email for advice.

It is impossible to list here all the different scenarios
that could be wrong with the radio. But with diligence and
paticncee, you should be able to locate the problem. Eveni®
not, the radio can always siton the shelfto serve as asource
for future repairs.

Allen Singer is a freelance writer in Cincinnati. He
writes on broadcast topic. and has a new book on the
Cincinnati subway system coming soon.. You can email
Allen at allensedge@yahoo.com
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Ca m 'D ™ (Compatible AM-Digital)

The new Hybrid Digital solution for modernizing AM Radio.
Lets you enjoy full fidelity 15 kHz AM Stereo.

The latest version of POWER-side™ extends your coverage.

Provides Digital Data Flow as fast as you can read it.

All' within your legal bandwidth with no increased interference,
even to your first adjacent channel neighbors.

And, your station sounds better — even with existing radios.

Of ceurse, like all KCI products
Cam-D™ “is not afraic of the dark.”

KAHN COMMUNICATIONS, INC.
Carle Place, New York 11514

New York City Office

338 Westbury Avenue

212-983-6765
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Tech Tips

An Inexpensive
Temporary Dehydrator
By Jeremy Storm

Many times dehvdrators are installed at transmitter
sites, and never checked again until there is some major
problem. If yvou find vourself with problems at an odd
time, here is a solution that works in a pinch.

[HILO., Hawuii - October 2004] If one of your
transmission systems uscs a dehydrator, you might find
this useful.

Hilo, Hawaii has two distinctions, We have the high-
est ratc of interracial marriages, and the most annual
rainfallofany U.S. city. lam notsure ifthe twoare related,
but here “"where the rain reigns™ would be a good place to
test my idea.

TROUBLE CALL

Oncday the low pressure alarm status indicator atone
of'our FM sites lit up at the studio. arrived at the site and
found the dehydrator compressor making a terrible grind-
ing noise. It scems it threw its needle bearings along with
other metal bits, and by the time L arrived, it was well on
its way to a meltdown.

The transmission lincatthissite isabitlcaky so setting
up nitrogen gas would be impractical. Until parts arrive
(or the bean counters let you replace the compressor — at
a cost of something hike $1400), what can an engincer do
to keep things operating?

A LOW VOLUME COMPRESSOR
All we really need 1s a low volume moderate pressure
compressor, something like an aquariumpump. These are

capable of making a pcak pressure of 4 psi, and will pump
up to one liter per minute at no pressure. It would be
perfect for our nceds.

I know dampness in a home closet can be controlled
with DAMP-RID. This is an inexpensive chemical (cal-
cium chloride) dryer. This, along with the aquarium air
pump. seemed like a natural.

Toconstruct my emergency dehydrator, the following
items were bought locally for a total of $23.

) Aquarium air pump.

) Plastic box with snap on lid,

(1
(1) Agquarium tee with valves.
(1
size: one cubic foot.

1

(1) Container of DAMP-RID
(and an extra box of chemical).

(1) Length of plastic hose foraquarium pump,
enough to run to the RF feed line gas barb.

PUTTING IT TOGETHER

Set it up like this:

Cut a three (3) inch section from the hose to connect
air pump out to the input on the tee.

Connect the remaining hose to one output on the tee
andopenits valve. (This will connecttothe feed line later.)

Close the other valve.

Cut a 172 inch hole in the lip of the box lid just large
enough for the output hose and compressor power cord.

Activate the DAMP-RID container by pouring in the
pellets.

Put the DAMP-RID container, air pump and tee
valves into the box and close the lid.

Connect the output hose to your feed line gas barb.

Wait a few minutes for the air to dry then plug in the
air pump.

Aftera few more minutes the pressure will reach 4 psi.

Finally. lift the lid and open the closed bypass valve
shghtly so the pressure drops off to 1 or 2 psi.

This will make sure air is flowing through the pump

and the small draft will help circulate the air in the box.
Replace the lid and sit back to enjoy your handiwork.

MINOR TASK

This dehydrator is not automatic so be sure to check
the DAMP-RID container monthly and add or change the
chemical before it turns inta a liquid.

The aquarium pumps are very reliable and should not
beasourcc of trouble during the time it takes torepair your
very expensive automatic dehydrator,

Jeremy Storm is a contractengineer fora gaggle of AM and
FM transmitters located in Hilo and Koaa on the Big Island of
Heawaii. Contact him at jstorngapacificradiogroup.com
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$50.00 Reward
for Bona Fide Tech-Tips

Have you found yourself in a bind,
and came up with solution?

“Share the knowiedge!”
Email it to us: editor@radio-guide.com
Each tech-tip published receives $50.00

o

D
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The Radio Guide Tech Initiative

As announced at the NAB 2004 Radio Show, Radio Guide magazine has
embarked on a Tech Initiative to encourage the sharing of technical knowledge
and experience among the engineering community.

As part of this outreach to encourage information sharing, a number of
manufacturers have already contributed over $15,000 of gear, to be awarded
to the best submissions. Some of the items include:

Audion Labs VoxPro Digital Audio Editor
Broadcast Warehouse DSP-X Digital Processor
Comrex DH-20 Digital Phone Hybrid
Henry Engineering Studio Drive Mixer
rfSoftware rflnvestigator (full package)
Orban Optimod 1100 Processor Card

What we are asking is for you to share your Tech Tips, User Reports and

HENRY

e

ENGINEERING

rfSoftware, Inc.

innovative engineering tools

War Stories as well as longer articles on topics that interest you, from studio
construction or renovation, to transmitter site maintenance, or the way in which
you research new equipment purchases.

Do not worry about being a perfect writer; we will help you get it done. And
besides the personal satisfaction of “giving something back,” you will earn re-
certification credits from the SBE, a check from Radio Guide, and the chance
to receive one of the special awards.

More details will appear here. In the meantime, please address any
questions or submissions to Editor@radio-guide.com.

orban 0PTIMOD
Audio Optimized
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Keeping an
Old Studio Alive

The WFLR "RCA Kit”

by James Schreck
e 4

The Antique Wireless Association (AWA) has,
since its founding in 1952, encouraged the preserva-
tion of electronic communications history. At their
Annual Conference, held this past August in Roches-
ter, NY, quite a few enthusiasts shared displavs of old
equipment. This year's theme was “Broadcasting "
and Jim Schreck shares some pictures of his winning
display in the “Studio ™ category.

[GENEVA, New York - October 2004] A cache
of RCA items was recently unearthed from the basc-
ment of WFLR Radio, Dundee, NY. Dating back a
half century, I was thrilled to be able to acquire some
of them for my personal collection.

READY TO COLLECT

Knowing of my love of old radios (or anything
found in the tech closet!), both our general manager
and operations dircctor have supported my acquisi-
tion of any old gear being tossed out. Anytime the
back room has gotten cleaned out, they have cither
offered me the first pick, or (literally) I went dumpster
diving for what was tossed.

After the announcement we would be purchasing
WFLR, they told me there was plenty of “old stuff™ at
the Dundce location. When [ finally got down there,
many items in the attic alrcady were marked “save.”
But, as it turned out, the stuft' I found most intercsting
was on a dark forgotten shelf in the basement.

According to a former station employce, these
represent what remains of an “RCA Kit,” purchased
when 1570 WFLR began broadcasting in 1956. Ac-
cording to him, such “kits™ typically included all the
necessary equipment to put a radio station on the air.
The station engineer notes that this board was on-line
and in use from 1956 through the mid-1980s.

OLD STUDIO CONTEST

Shortly thereafter, 1 learned the theme of this
year's 43rd annual Antique Wircless Associations
equipment contest would be Broadcasting, so I de-
cided to enter the RCA collection in the contest.

With only a hight cleaning, the mixing console,
modulation monitor and microphone are presented
just as they were discovered in the WFLR basement.
(Due to surface corrosion, the top portion of the
BN5A remote amplifier had to be stripped and re-
painted.) Much to my surprise, the display took the
blue ribbon in the Studio Equipment category!

James Schreck with his RCA gear display.

In the collection you can sec an RCA BC5B
mixing console, M1-11470A speaker cabinct, a BK-
I microphone, a BW66E modulation monitor, and a
BN5A remote amplifier, used to broadcast local
football games.

An RCA Model BW66E Modulation Monitor

Of all the items, the spcaker cabinct fared the
worst. In addition to missing one side panel and both
original drivers, the front was modified in the past
with a bass port and an enlarged hole for the replace-
ment horn. One of the cabinet ends also suffered
water damage and was re-glued, sanded, and painted
in an attempt to maintain as much of the original
wood as possible.

AWA HELPS PRESERVE HISTORY

The AWA maintains a museum of radios, trans-
mitters, and other items related to electronic commu-
nication. Curator Ed Gable (K2MP) presides over
more than 25,000 artifacts going back to 1901. The
AWA Muscum is located at 187 Lighthouse Rd.,
Hilton, NY 14468, justoutside Rochester, NY . Infor-
mation on the museum or the Association can be
found at www.antiquewircless.org

Jim Schreck is Production Director for the Fingerlakes
Group of stations, as well us afternoon drive host on WNYR-
FM. Contact him at gtrtoys@hnnet.com

@ Visit our used gear website:
www.radic-classifieds.com
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Tips From the Eield

A Minidisk Toggle Switch

by David Forsman

[LEWISTON, Idaho - October 2004] Do you have
a need for a quick way to record telephone calls from
listeners? The following details a small, inexpensive
“toggle switcher” that 1 constructed to drive the Sony
Minidisk recorders in our stations.

This switcher is actually the latest version of an older
relay-capacitor-resistor circuit | designed and used for
many years at KOZE-FM here in Lewiston, Idaho. The
circuit replaced the older mechanical-clectrical circuit
recently when we installeda Wheatstone D-16 intheir FM
control room. Thus far, it scems to have worked out well.

PUTTING IT TOGETHER

I connected the Minidisk to this circuit with a short
two-foot piece of audio connection cable using an RCA
plug on one end (the Hi-Z kind that you use for connect-
ing consumer Hi-Fi and video cquipment). I soldercd
the center wire to the high side of the pause button and
the shield to its ground on the front panel circuit board.
There is usually a hole in the bottom of the Minidisk
units that can be used to route the cable through, or you
can drill your own.

The mixed output (caller plus send audio) of the
Gentner or Comrex hybrid box is fed through a 6 dB
attenuator (10 k resistor divider) and into the Minidisk.
The Minidisk is first put into the record mode and then
placed into pause. As the hybrid is turned ON and OFF,
the Minidisk toggles between record and pause. Each
caller generates a separate audio file.

Mwndisk Toggle Cocust for Gentner or Comi ex Hyb il Phone Couplet Dive

by Dawd S Forsman
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In the case of the Comrex DH-11 and DH-22, the
OFF indicator open collector output should be used to
drive thiscircuit. Thisis because when acallerisringing

the line, the ON indicator open collector output con-
ducts to indicate each ring and would give a false toggle
to the Minidisk.

AUDIO SKIMMING ADAPTATION

This circuit could also be used as an “‘audio skim-
mer” if it were to be activated with the tally light of the
microphone circuit of an audio console instead of the
phone channel tally.

The Minidisk does not care which function (ON or
OFF)triggers the circuit, since there is always an ON for
cvery OFF. The ON/OFF switches of the Gentner or
Comrex are used to answer the phone line, and the MIC
source is fed into the send audio input for off-air record-
ings. Naturally, the program mix-minus is used for send
during on-air.

>

I 1

The goal was to build a small, cheap circuit with the
flexibility to handle these functions. Thus far this scems
to be the best one [ have built. I hope that you find some
usc for it, too.

David Forsman is Chief Engineer for KOZE and
KATW in Lewiston, Idaho. He has designed all manner
of circuits to solve problems at the transmitterand in the
studio. Youcan contact David at shampoo@syringa.net

Missing Your Radio Guide?
Get Them All on the BDR

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

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

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

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

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

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

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

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

Or send your check or money order to:

Barry Mishkind, 2033 S. Augusta Place, Tucson, Arizona 85710
Please include your snailmail and email addresses.

Credit Card Payments Accepted at:
www.radio-guide.com/products.htmi

\

RAdiOliNkS.NE’T

Current Total: 2,864 Links

www.radiolinks.net

The RadioLinks.net on-line directory is designed
for people in Radio. We are building the most complete
directory of links especially selected for people who work
in the radio industry.

Help us build this directory by adding your favorite
links. Feel free to e-mail us at radio@broadcast.net with
suggestions for new and/or expanded categories.

We hope RadioLinks.net will be your favorite source
for links to radio-oriented web sites.

Current Radiolinks Categories:
Advertising (31) » Computers (32) « Education (32)
Engineering (267) « History (43) * Jobs (52) - Magazines (18)
Management (31) « Misc. (49) * Music (80) + Organizations (85)
Production (322) « Programming (125) « Promotion (24)
Research (31) « Sales (22) - Showprep (27) « Software (190)
Radio and Intenet Stations (1,484)

We’ve Got More ...

www.radio-guide.com - The Radio Guide Website
www.radio-classifieds.com — Equipment Classifieds
www.oldradio.com - Barry’s Radio History Site
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Gear ﬂ“ide: Towers — Antennas — RF Parts & Components

AM Ground Systems Co.

AM Ground Systems Co. builds, cvaluates and
repairs AM ground systems from the simplest non-
dircctional to the most complicated and challenging
multi-towerarray. All work is completed using premium
materials and skilled
engineering labor.
Most single tower
projects are com-
pleted in less than one
week on site. Most di- : -
rectional arrays are completed in two weeks or less.
Ground system projects are always quoted to in¢lude all
services, labor. materials and other expenses (unless
specifically requested otherwise). Non-directional tower
tuning is available at the time of any new build. rebuild,
evaluation or repair. AM Ground Systems Co. is a
division of KK Broadcast Engincering based in
Lawrenceburg, TN but serving the entire US with quality
ficld engineering and ground system services.

AM Ground Systems Co.
Phone: 877-766-2999
Website: www.amgroundsystems.com

BEXT Inc.

Bext Corporation has an improved version of the
LogR FM Antenna. designed for Translators or for
any directional application.

Although similar in applications to Yagi antennas.
Log Periodic antennas present superior directional
characteristics. as they do not
have the substantial side and
back lobs typical of Yagis. This
makes for a cleaner, forward-
only beam with no detectable
parasitic lobes. Log Periodic an-
tennas are also generally more
broadband. The LogR from
Bext covers the entire 88-108 Mz band with no tuning
oradjustments. Stated VSWR is betterthan 1.2: T onthe
whole band.

This antenna is avatlable individually or in arrays
of multiple antennas with tremendous Power Gain as
high as 34.1.

BEXT Inc.
Phone: 888-239-8462
Website: www.bext.com

Econco

ECONCO.the world's foremostrebuilder of power
tubes initiated the manufacturing of new tubes two
years ago. The result is an excellent new product line.
ECONCO has been rebuilding tubes since 1968 and
has developed the ex-
pertise with power
tube parts to facili-
tate the rebuilding
process.

Through this
process. capability
for manufacturing
new tubes has evolved. Therefore, ECONCO has
introduced a new series of new tubes for the market.

ECONCO currently manufactures the following
types: 3CX2500A3. 3CX2500F3, 3Cx300A7,
3ICXT10.000A7. 3CX10.000E7X, 3CX15,000A7.
JCXT5.000E7,4CX3500A 4CXS000A, 4CXTS00A,
JCX15,000A. YUT48

Econco
Phone: 800-532-6626
Website: www.econco.com

ERI

The Electronics Rescarch Dual Input side mounted
FM IBOC antenna is designed speumdlly for FMIBOC
applications. This new antenna
is capable of transmitting both
the analog and digital FM sig-
nals without requiring a high
loss hybrid combiner or the use
of a circulator to attain the re-
quired isolation between the
digital and analog transmitters.

The design meets the cur-
rent FCC requirement for in-
formal notification of IBOC
implementation requiring that
all the clements in an FM an-
tenna array be excited by both the digital and analog FM
signals. The digital signal has the same gain as the
analog signal. The antenna requires no additional aper-
ture and there is no additional wind loading.

Electronics Research Inc.
Phone: 812-925-6000
Website: www.eriinc.com

Electronic Manufacturing

Electronics Manufacturing has specialized in the
manufacture ofhigh voltage rectifiers and power supply
components,  since
1986. By taking advan-
tage of lower operating
costs achievable in the
South, inexpensive real
estate, and an excellent
labor pool, we are able
tobuild superiorcomponentsat very competitive prices.

AtEMI itis our purpose to manufacture the highest
quality components available anywhere on the market.
We will support our products completely and without
reservation. We will treat cach customer of EMI as if he
or she is the only customer we have and give them
whatever attention is fair and reasonable to assure their
complete satisfaction.

We will do all these things at the most competitive
prices available in the industry.

Electronic Manufacturing
Phone: 800-649-6370
Website: www.rectifiers.com

Micro Communications

Established in 1966, Micro Communications Inc.
manufacturers passive RF components and systems for
DTV, Radio and TV
broadcasting. industrial
heating, high energy phys-
ics, wircless and DAB in-
dustries. Our expertise lies
in the frequency range
from 50 MHz to 3 GHz
Product power levels range from 1 kW to Megawatts.

Aside from our standard of total passive RF equip-
ment, antennas and components, MCI offers a full
staft of engineers to design, fabricate, manufacture.
and test custom RF and antenna equipment to the
highest mechanical and clectrical specifications.

With our practical experience, broad engineering
background and extensive manufacturing facilities,
MCT provides broadeast stations worldwide with ex-
cellent service and products at competitive prices.

Micro Communications Inc.
Phone: 800-545-0608
Website: www.mcibroadcast.com

Nott Ltd.

Why would I want to detune my tower? You
probably don’t want to detune your tower, but maybe
that new sky hook down the strect from your AM
transmitter necds a second look.

The FCC rules state thal if ncw tower construc-
tion, or modification
is planned within |
kmofaND, or 3 km
from a directional
AM facility. the AM
station must be noti-
fied inadvance. Field
measurcments must be madc to determine whether the
new tower will affect the AM station’s pattern.

Remember the Yagi antenna? It works due to para-
sitic reradiation. That's what the new tower does to your
AM radiation pattern. By installing skirt wires and a
network on the new tower. a high impedance can be
created which will climinate or reduce the reradiation.

Nott Ltd.
Phone: 505-327-5646
Website: www.nottltd.com

Peter Dahl

The Peter W. Dahl Co. Inc. provides plate. power,
tilamentand modulation transformers and reactors for
commercial radioandtele-
vision transmitters in
power levels from 50 VA
10 300 KVA, in singlc and
three-phase models.

They also supply spe-
cial single and three phase
rectifier assemblies for a
varicty of applications, as well as line transient sup-
pression assemblies using MOV and Sclenium de-
vices in single and three phase models.

New and surplus components are available, such as
highvoltage DC filter capacitors, RI inductors, vacuum
fixed and variable capacitors, vacuum relays. vacuum
terrupters and contactors, power resistors, meters, ete.

On site field service assistance is available for
troubleshooting and repair of AM/FM transmitters.

Peter Dahl Co.
Phone: 915-751-2300
Website: www.pwdahl.com

—

Phasetek’s facility and components expertise are
available to design and fabricate any type of inductor or
special RF component.

Phasctek™s experienced
staft of engineers and produc-
tion personnel are dedicated to
provide the broadcast industry
the highest quality. custom de-
signed phasing equipment.

We can also supply: Vari-
able & Fixed Inductors, Vari-
able & Fixed Vacuum Capaci-
tors, Fixed Mica Capacitors, RF
Contactors, Vacuum RF
Contactors, Test Jacks and Accessorics, Static Drain
and Lighting Chokes. Isolation Inductors. Sampling
Loops, Dial Counters and Couplers, Transmission Line
Terminations. Ribbon Clips and Tubing Clamps, Horn
Gaps. Toroidal Current Transformers, And More!

Phasetek

Phasetek Inc.
Phone: 800-742-7383
Website: www.phasetekinc.com |
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. Radio Products & Services

Email: radio@broadcast.net
Place an ad here — only $50

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

«' ECONCO "

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

TRANSMITTING ]
CAPACITORS |

MICA-VACUUM-CERAMIC |

I
| (760) 438-4420
l LINK@SURCOM.COM |

A Ground Systems Co.

Ground System Construction,

Evaluation & Repair

1-877-766-2999

www.amgroundsystems.com

| DA HOOK DA GAP
| Safety Grounding Hook Lightning Dissapation Gap

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

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

To purchase, or for more technical data,
telephone, write, or email home page.

Wilk Science and Technology Inc.
1112 North Grove Avenue, Oak Park, lllinois 60302
Telephone & Fax: (708) 524-8588
http://members.tripod.com/w70mum/edwilk.htm

' RIB Broadcast Cor};:”

Transmit-Satellite- Call Us Today

Web-Convergence  800-870-9233
RIZ transmitters

' (AM,FM,SW) Your Ps_‘"‘?

| New QuickSpot (portable Econco Prices
VSAT uplink) New 4CX3500A

' Digital One- web products | $1750
Register on our website for free report Tube ’ |
‘ “Information Suppliers Don't Want You 4CX7500A

S°U"C¢ |_$2295

BAUE

TRANSMITTERS, INC.

[
|
' www.b-u.rtx.com

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

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

\

|
l
|

RF PARTS

C OMPANY

From Milliwatts to Kilowatts

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

Se Habla Espafiol + We Export

800-737-2787

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

'w.rfparts.com

Now Available! New Sections!

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

e

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

broadcast@rell.com

Contact Richardson
Electronics today for
your FREE copy.

= Toll Free
Richardson
Electronics et

Engineered Solutions E-mail

.( ——DE‘(‘J _Electronlcs Co

- New Tubes -

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

352-688-2374 or 800-881-2374
ZL VISA & MASTERCARD Accepted 29

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

ChrisScott Associates

Visit our website

www.scott-inc.com -

NRSC
Loop
Antenna

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

Bowling Green, Kentucky

AM-FM 4
Notch Filters e
L ess et Sl

CCA PARTS & SERVICE
V&J Electronics

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

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

&
Newman Kees
Measurements
8611 Slate Rd
Evansville, IN

47720
812-963-3294
Pheng @i iohibd oo

*‘ua" Mounting Holes $24_9_5 ea.
] Free Shipping

l(hﬂuhrlal 6lass Epoxy

Board (2"x2.3") Response 30 -30 K

| Plated thru Holes (Increasing above 30 K)

' Audio Lightning Isolator (& Hum IS0O)
$ i

Hertel Engineering

w/ an Order of 4 or more

l
Home of the " BUDGET CRUNCHERS "v |
EXPRESS STUDIO .. GREAT QUALITY! |'
GREAT PRICES! ’
l

SPACEWISE,

* 112" PLYWOOD LAMINATED TOPS!
" DUAL SIDED FINISHED BASES!
- * SOLID WOOD BULLNOSE AND TRIM!
* WOOD KICKS! * EUROPEAN DOORS!

] CALL US AT...800-775-3660
| 6 RAGK 2PG STUO vem $3995! SEE US AT _SPACEWISE.COM |
|
Severalaffordably customizatle studio systems to choose from!
Large sturdy pre-built base modules for easy and fast assembly! '

Plus econom:ca/ly and safely delivered cra!e d to you!

Think Only the Big Guys Can Look Sharp?

Think again!

Mike flags like these
cost $150 for four.

www.mikeflags.com

Wiy waro
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OWN A LPAM STATION!

LICENSE FREE!
o 1-2 Miles Range Possible
o FCC Part 15 Type Accepted
« Best sound in the business!'
Tel 919-362-9393 Fax 919-367-0607 Visa\M/C

http://www.am1000RANGEMASTER.com
sales@am1000RANGEMASTER.com
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DIVERSIFIED
COMMUNICATIONS
SYSTEMS

9139 Route 18

Cranesville, PA 16410
814-756-3053

“SERVING BROADCASTERS SINCE 19817

BROADCAST EQUIPMENT REPAIR
Audio/RF Equipment - AM/FM Transmitters
Free Consultation/Loaners Available

BROADCAST SERVICES
AM/FM Antenna System Testing & Repair
NRSC Measurements

Turnkeyv AM/FM/LLPFM Transmitter
and Studio Installations

Compliance/Facility Inspections

www.divcomm.biz
Email: rpogson@aol.com

rfEngineers, Inc.

Coverage modeling
RF exposure limit reports
STL & microwave path analysis
Collocation and interference studies
Expert witness testimony by P.E.s
For information call: 352-367-1725 or
Visit www.rfengineers.com today!

.........................................................................

World Leader
in AM-FM
Transmitters

INTERNACIONAL :

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

All Powers and Manufacturers
Instruction Books - Spares - Complete

Visit our Website: www.besco-int.com
Or Call Rob Malany at: 321-960-4001

ST Connectors for
66 Blocks...

) =)
! ﬁ ﬁ Bag of 10: $ 6.95
= | Bag of 100: $65.00

N ;\-“Q ‘ (Ridiculously Expensivel)

Squeeze them on We also have Punching Doublers, 66
Jumper Wire. Great Blocks, Single Pair Jumper Wire in

for temporary or Assorted Colors, 66 Block & Modular
permanent jumpers. Attenuators, and many other Unique,
Problem Solving Telecom Products.

You need 2 per pair!

Fix RF
Problems!
Handset Modular: $18.95
1 Pair Modular:  $14.95 ‘
2 Pair Modular: $18.95
1 Pair Hard Wire: $ 8.95 RF Filter

Choose the frequency range for maximum rejection:
« AM « FM/Air/ VHF - Amateur & CB - CB & RF Heat Sealing

See the RF Troubleshooting Flow Chart
and four page RF Tech Bulletin at:

www.sandman.com

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

| Maximize your FM Station
Use the Software that
works as hard as you do!

rflnvestigator-FM v2.5
| The IndustryLeaderin imovative Engineering Tods
Make Your Work Easier and Faster

Display and Printing Improvements
*Set Colors and Line Weights
*Invert Colors easily
*Display ESRI Shape Files

Completely redesigned "DA Design Tool"
*Set your own Antenna Design Limits
*New Booster Designer

rfSoftware, Inc.

innovative engineering tools

Visit www.rfsoftware.com Today
[‘ Call 352-336-7223

Email: radio@broadcast.net
Place an ad here — only $50

@»

MOORETRONIX

BROADCAST & INDUSTRIAL ELECTRONICS

Our 3" Year

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

We Re-Condition |

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

Solve Your System Wiring Problems Fast!
- : )"‘ﬁ*

~
R

5.5 HEES (SRS

,,

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

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

Bay Country Broadcast Equipm;nt—

Your #1 Source for Quality
Used Broadcast Equipment

Call us for our latest list of quality, in stock radio
broadcast equipment, or view it at our website:

Bay Country Broadcast Equipment

http://www.baycountry.com
(Website Updated Daily)
E-mail: info@baycountry.com

877-722-1031 (Toll Free) 786-513-0812 (Fax)

at Lightner Electronics, Inc.

Consoles
Exciters
STLS
Automation Systems
Audio Processors
Transmitters
Remote Equipment

Toll Free: 866-239-3888 g
www.LightnerElectronics.com

Yyvyvyeyy

\J

McPherson Radio

Specializing in pre-owned QET transmitter products.

m — 6 Month Warranty — m

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

Other broadcast manufacturer products are welcomed too.

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

We Buy & Sell
Used Transmitters & Antennas

USA and International — Contact us for a quote.

NOW SAVE $8% ON USED TEST EQUIPMENT!
HP & Tektronix Scopes, Spectrum Analyzers
& Signal Generators — Call for fantastic prices!

We also offer REPAIR SERVICE at reasonable rates
for all brands of test equipment & TELFAX remote units.
A/Q America
Phone: 515-432-5780 Fax: 801-761-2511
Email: cjp2020@hotmail.com

mM%g ctmom FM Prospector: For Professional
K Commant o Sl e FM Frequency Searches

FM Prospector is the ideal low-cost
ey : frequency search program.

e FREE FM Database downloads
¢ Find new channels
. ® Upgrade stations
= o Create area-to-locate maps
o LPFM & full service spacings
® Find translator channels

“ " 800 743-3684
: The “Leader" in broadcast engineering software  [NVINIPII-

Zonum Industries

Quality Rebuilt Tubes
4,000 Hour Guarantee
- Se Habla Espariiol -

Phone: 530-476-2400 Fax: 530-476-3210
zonumindustries@yahoo.com
www.zonumindustries.com

E P, Earn Your Degree at Home!

S 8 Cleveland Institute of Electronics

7 = r .

z = www.cie-wc.edu § F \

> 6 & Visitour Web Site for detailed course - REE _
P % <

descriptions, tuition prices or for a 7 Cafalo
FREE Course Catalog. g

CIE offers a variety of comprehensive yet affordable independent study
training programs in electronics and computer technology!

Visit www.ciebookstore.com
+ 19 Self-Study Lessons

« Instructor Support

« Certificate upon completion
+ Graded Exams

FCC COURSE on CD - $49.95

Partial list of programs offered:
+ A.A.S. in Electronic Engineering
+ Electronics Communications
Call (800) 243-6446 for details.
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Final Stage

Send your information for publication to: radio@broadcast.net

Radio Guide Ads: October-2004

Advertiser - Page Website
AM Ground Systems - 7 www.amgroundsystems.com
Armstrong Transmitters - 11 www.armstrongtx.com

Audion - 19 www.audioniabs.com
Balsys - 9 www.balsys.com
Belar - 25 www.belar.com
BEXT - 12 www.bext.com

Broadcast Devices - 17 www.broadcast-devices.com
Broadcast Electronics - 18 www.bdcast.com

Broadcast Software Intl. -3 www.bsiusa.com

Broadcast Tools - 29 www .broadcasttools.com
Broadcast Warehouse - 15 www.broadcastwarehouse.com
CircuitWerkes - 16, 25 www.circuitwerkes.com
CKE- 19 www.rectifiers.com

Conex Electro Systems - 12 www.conex-electro.com
Comrex - 24 Www_comrex.com

D&H Antennas - 11 www.dhsatellite.com
Danagger - 27 www.danagger.com

Decade Transmitters - 9 www.decade.ca

Econco Tubes - 9, 36 WWw.econco.com

Energy Onix - 2 WWW.energy-onix.com
ERI-5 www.eriinc.com

Harris - 40 www.broadcast.harris.com
Henry Engineering - 2 www.henryeng.com
Inovonics - 5 WWW.inovon.com

JK Audio - 7 www jkaudio.com

Kahn Communications - 30  none
Lightner Electronics - 7 www_lightnerelectronics.com

Logitek - 13 www.logitekaudio.com
Micro Communications - 27 www.mcibroadcast.com
NAB - 35 www.nab.org

Nott Ltd. - 23 www.nottitd.com

OMB America - 30 www.omb.com

Orban - 40 www.orban.com

Peter Dahl - 11 www.pwdahl.com
PTEK - 27 www.ptekpower.com

Phasetek - 17

Prophet Systems - 39
QEI Corporation - 7

RAM Broadcast Sys. - 23
Ramsey - 23

RF Specialties - 15
Satellite Lynx - 27

www.phasetekinc.com
www.prophetsys.com
www.gei-broadcast.com
WWW.ramsyscom.com
www.ramseyelectronics.com
www.rfspec.com

www satellitelynx.com

SCMS Inc. -9 www.scmsinc.com

Sine Systems - 19 www.sinesystems.com
Superior - 17 www.superiorbroadcast.com
Telos/Axia - 20, 21 www telos-systems.com
TFT-11 www.tftinc.com

Tieline - 5 www tieline.com

Transcom - 13 www.fmamtv.com

Radio Conference Guide

List your Convention or Gathering Here
Email: radio@broadcast.net

Southwest Communications Expo

October 19 — Phoenix, AZ — www.sbe9.org
Broadcast Engineering Expo, SBE Chapter 67
October 22-23 — Grapevine, TX — www.sbe67.org
Bos-Con Boston SBE Regional Convention
October 26-27 — Boston, MA — www.sbe11.org
Audio Engineering Society

October 28-31 — San Francisco — www.aes.org
IBS - Intercollegiate Broadcasting Chicago
October 30 — Chicago — www.collegeradio.tv

PA Assoc. of Broadcasters Engineering Conf.
November 4 — Hershey, PA — www.pab.org
National College Media Convention

November 4-7 — Nashville, TN
www.collegebroadcasters.org/convention.shtmi
IBS - Intercollegiate Broadcasting Boston
November 6 — Boston — www.ibsradio.org

IBS - Intercollegiate Broadcasting Los Angeles
November 13 — Los Angeles
www.collegebroadcasters.net

Canadian Association of Broadcasters
November 27-29 — Ottowa — www.cab-acr.ca

l
Sencore DAG5161 |
Digital Audio Generator

Sencore Electronics introduces the new,
portable DAG5161 Digital Audio Generator
that tests digital aucio equipment and makes
room acoustic analyzing faster and easier.

Sencore Electronics, Inc. announces a new
handheld. multi-channel digital and analog au-
dio generator that provides sterco. Dolby 5.1
and DTS 6.1 surround, PCM digital audio from
industry standard AES/EBU and S/PDIF coaxial
and toslink out-
puts for testing
professionaland
consumer audio
systemsand per-

B o [T T ’

forming acous-
tic tests.

The Sencore
Inc. DAGS5I16]1 SRR )
boasts 8 auto- L
mated tests, all e ‘
digital and ana- :
log formats, per- i
formance cap-
ture. and reports
among some of
its features.

The battery operated DAGS5161 teams with
the Sencore SoundPro Audio Analyzer for cight
automated tests of A/V receiver and roomacoustic
calibration. The DAG allows installers to switch
between speaker channels scamlessly to sim-
plify calibration.

The DAGS5161 provides all the test signals
necded for audio testing and room acoustic ana-
lyzing such as variable frequency test tones,
pink noisc at various bandwidths, and impulse '
waves.

All common digital and analog formats that '
arc contained on audio consumer products are
available, along with all the output options you
will nced. Analog outputs include dual phono
and stereo minijack. while digital output options '
include AES/EBU and S/PDIF outputs.

An audio installation technician using the
DAGS5161 will be able to run automated tests,
capture the performance of the system, and make
the necessary manual calibrations based on the
test results. This system will be much more
accurate and cfficient than other manual calibra-
tion methods.

Sencore Electronics

Phone: 605-339-0100
www.sencore.com

NO ENTRY FOR ANY PURPOSE
RF_TRAINED PERSONNEL ONLY

A‘ DO NOT TOUCH TOWER
& HIGH RF VOLTAGES

YOUR ASR NUMBER HERE J
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FCC Tower signs - AM and FM towers
Guy wire protectors - Antenna Tags
Antenna ID Products call 610 - 458 - 8418
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SystemsStore.com

New Heavy Duty CAT-5
Cable for Remotes

This one of the coolest things we have seenina
long time! A CAT-5E cable witharubber jacket for
heavy duty remote use! Gepceo calls it their “Tacti-
cal” CT504HD Category SE cable.

An ideal solution for portable or remote patch-
ing of Ethernet networks or digital audio/video
formats utilizing CATSe type cable, the CTS04HD
was created to meet
the increased demand
of audio/video pro-

fessionals who need

a rugged, reliable, _’A'
portable and flexible

cable solution. The

CTS504HD is in-

tended for use with Neutrik EtherCon connectors,
andisalsoavailable as pre-terminated cable assem-
blies.

Traditionally, electrical performance and band-
width of conventional CATS cable is degraded
through physical damage. However, Gepco has
addressed this issue with the introduction of its
CT504HD by utilizing a unique double jacket con-
struction. The inner jacket of the CT504HD allows
the pair to have proper physical spacing in order to
achieve EIA/TIA CATS specifications, while the
durable TPE outer jacket protects the cable from
physical damage or abuse. In addition, the
CTS504HD utilizes stranded 24-gage conductors
that enhance the cable’s flexibility and flex-life
durability.

“The concern among CATS5 cable users in the
professional audio/video industry has always been
thatitisn’t durable enough to handle the traditional
wear and tear associated with the workload,” stated
Scott Fehl. Gepeo's Products Development Man-
ager. “Idcally, typical CATS cables should only be
used in permanent installation environments be-
cause the clectrical performance often suffers un-
der constant wear. Our CT504HD was designed
specifically to meet the needs of portable applica-
tions.”

SystemsStorc.com carries the entire line of
Gepco products at great prices.

A

SystemsStore.com
Phone: 636-230-0046
www.systemsstore.com

ENCO Systems

Enco Opens West Coast
Technical Support Office

ENCO Systems Inc.. a leading worldwide pro-
vider of Digital Audio Dclivery Systems, has an-
nounced the opening
ofatechnical support
office in California.

Heading the of-
fice will be Decan
Tiernan. Dean was
Product Manager of
Audicy, Orban’s Digital Audio Workstation, and
worked for Orban in a product management and
technical support role for 7 years.

Dean will be based in San Luis Obispo, CA and
will be joining ENCO Systems' support team work-
ing with the radio. television and fixed sound mar-

kets.
ENCO Systems
Phone: 800-362-6797
www.enco.com




Proven Prophet technology now sold bit b

Run your radio station for $495! You buy only what you need.
Add on features as your budget allows.

o — —_—— =

~

. Software Packages - Try NexGen101 before you buy!

~—

~—

% NexGen101 Core License $495 Buy %ow
= . Runs a single station in Automated or Live Assist modes. The core
— NexGen!O!l licenseis required on all NexGen101 workstations, and includes the
ability to create and execute logs, basic audio element production, day
_ of the week clock templates, and audio backup/load utilities. All
other modules can be added to the core license to create multiple
workstation configurations.

Live Control Package $400 Zuy 5w [

Useful for high energy morning shows. Create and play audio elements
outside of the log for random access or auto-play, send artist/title
information. Includes following modules: Electronic Copy, Cart Deck,
Button Bar and RDS Export.

Single-Source Satellite Package $400 By sw []

Enables your station to run in satellite mode and automatically record
satellite feeds, with local spot insertion and time and temperature
announcements. Includes following modules: Single-Source Satellite,
Time & Temperature, DRR Automated Capture, and GPI.

Scheduler Package $400 8.y You M

Schedule your station using either internal or external scheduling
systems. Includes following modules: MusicGen101 integrated music
scheduler, Traffic and Music Load, Multi-User Access.

T — \loiceTRAC Package $400 Z.y 7w [
— - Record breaks, intros and outros for when you can't be live, but still
' want to sound like it. Includes following modules: Basic VoiceTRAC,
- Enhanced Production Interfaces for third-party audio editors, CD

Extractor/Audio Format Converter, and the Graphic VoiceTRAC Upgrade.

~ () Buy Individual NexGen101 Software Modules for $101 each
o~ Archive Module Z«y Hew []

) NexGenlOl 5, ; voiceTRAC Module 2oy 7o ¥

— CDX/AFC Module Buy oew []

DRR Automated Capture Module .y 7w []

N Enhanced Production Module By %ew []
GPI Module B« Hew ]
7 Graphic VoiceTRAC Upgrade Module Buy Houw v
MusicGen101 Module Zuy 7ow [J
X One year NexGen101 Software Updates Bu«y ow [
— One year NexGen101 Support By s« [
’ RDS Export Module Zuy o [
— Single-Source Satellite Module Bw«y 7w []
Time & Temperature Announce Module Z«y 7w [] PROPHET SYSTEMS
— Traffic and Music Load Module 8wy 7sw [] SULCR SO RRCIL

Check our website for a complete list of modules. ~ 1-877-774-1010
www.nexgen101.com

R

Proven Prophet Systems technology. Built by Prophet, backed by Prophet, designed for you.



Are you
ready for a
breakout
performance?

The notion of “perfect sound” is always going to

be fodder for debate among radio pros far and wide.

But regardless of what you hear as "perfect” most PD’s
and engineers agree that major market radio sound
demands consistent loudness, punch, ard clarity. In fact,
more than ever, it demands the Orbar Cptimod-FM 8400.
With five times the raw processing power of its predecessor,
the Orban Optimed-=M 8400 delivers a consis-ently louder
signal w:thi lower distortion than any other preduct on the
market, analog or digital...and at lower cost. The “look
ahead” intelligent design means you’ll pump cut polished,
balancec sound regardless of the input — be it speech or

mus:c — and you have the flexibility of customizing that : Q

sound with over 20 exgertly designed preset audio textures. ' "" "m" ' oy
The Orban Optimod-FM 8400 also features three levels ' ” :’

of password-protected access control end full TCP/IP

network and PC dial-up remote control. What a package.

But then...you warted perfect, didn't you?

For more information on the Crban Ogtimod-FM 8400
call us today at 1-80C-622-0022.

www.broadcast.harris.com
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