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Shively Labs in Bridgton, Maine has been building a reputation for high 
quality antennas, designed to maximize FM ERP and enhance station coverage, 
for nearly a half a century. Over the past four and one-half decades, Shively 
antennas have found their way across the country and around the world. 

Shively Labs is named for founder Ed Shively, a broadcast design engineer 
who had worked at Crosley, RCA and Dielectic. Realizing that the FM spectrum 
would soon become crowded and good signal coverage - along with the ability to 
predict and control it - would be essential for a station's success, he focused on 
developing the sophisticated and rigorously engineered products needed. 
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• HD Dual Input 

• Interleaved 

• Space Combined 

• HD Injectors 

• Circulators 

• Mask Filters 

3AMPRO ANTENNAS/RF SYSTEMS, INC. 
ww.jampro.com 1-866-43AMPRO 
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Don't Get Zapped! 
PowerClamp surge suppressors clamp 

lightning-induced powerline transients to 

within a few volts of normal AC voltage! 

PowerClamp will pay for itself by reducing 

expensive damage to transmitter site 

equipment caused by powerline spikes 

and surges. 

Protect your transmitter and 

Stay On The Air with PowerClamp! 
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ST Satellite Automation in the Industry! 
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"...our Best decision to date was the installation of 

Pristine 's CDS satellite' automation system." 

William Aisnworth, Owner 

WSHO, New Orleans, LA 

•CDS 32 nusic on hard drive 
•Summit Traffic Et Billing 
•Ai,usicMus Scheduling 
•Voice Tracking 
•Digital Audio Logger 

• 
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Simultaneously play Et record ( PCM,MP2/MP3) 

24 liner decks for a live, local sound 

Watch windows for each commercial break 

Clock synchronization for perfect joins! 

Powerful features allow for complete control 

Pause Et resume automation for live events 

Interfaces with all major traffic Et billing software 

Buffered liners play correctly each time 

Control CDS 32 SAT remotely by phone or 

Automate syndicated and local sports 

24/7 product support available from the 

made famous for fast Et friendly support 

Internet 

company 

Pristine Systems 
25 years of 

Broadcast Automation 
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Radio Waves 
by Barry Mishkind - Editor 

H 

Was August just a pause before the storm? After all, 
September is the month AM IBOC goes 24/7, the NAB 

holds its Fall Radio Show, and the Radio Guide AM 
Transmission Seminar comes to Charlotte, NC. In fact, 
August was a busy time, too. 

This past month, I once again had the privilege of 
attending the Texas Association of Broadcaster's C'onven-

tion in Austin, their 54th. And once again, I was impressed. 
They do it right! 

While many might ' write off' state broadcast associa-
tion meetings as a social event, generally useless for the 

engineering community, some states make a real effort to 

put together a program that makes the time and expense of 
getting there well worth it. Texas is one of them. 

The Engineering Conference Committee arranged for 
an excellent program for both radio and television folks, 

focused on their needs. In addition to important issues 

dealing with the digital transitions in TV and radio, there 
was a fine session on planning for disasters and how to 
quickly recover when one hits. A standing-room-only 

session dealing with FCC matters was also quite informa-
tive. Kudos, guys. 

In addition to a large exhibit hall with well over a 

hundred exhibitors for the 1357 attendees, TAB set aside 
time between the sessions— even providing lunch and door 
prizes — which kept the exhibit hall buzzing. 

Congratulations, too, to TAB President Ann Arnold, 
who received the Association's first Lifetime Achieve-

ment Award. Arnold's many accomplishments in the 20 
years she has worked on behalf of the state's broadcast-
ers include paying good attention to the needs of the 

engineering community 
Continuing educational opportunities are essential to 

stay on top of technology. State broadcast associations like 
the TAB can and do make a major difference for engineers. 
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Broadcast Software 
Simian - Radio Automation 

Fully automated or 

live assist play out 

software. 

Suitable for radio 

stations, web casts, 

music-on-hold & retail 

outlets. 

AudioScience 

Sound Cards 

Multi-output, pro-quality 

sound-cards and tuners. 

On-card processing and 

memory for glitch free 

playback & recording. 

Broadcast Software International 

503 E. 1 lth Avenue 

Eugene, OR 97401 USA 

Direct: 541-338-8588 

Fax: 541-338-8656 

www.bsiusa.com sales@ bsiusa.com 

Complete PC Systems 

Ready to run, broadcast 

ready or retail play out 

systems. 

Optional music, advert & 

promo scheduling software 
and remote control hard-

ware. 

1-888-274-2721 

www.bsiusa.com 
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SkimmerPlus 

Audio Logging 

Advanced radio station or 

call-center logging with 

remote web playback. 

Satisfies and exceeds the 

output logging requirements 
in many countries. 

tow 
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Shively Labs 
Antennas that Work 

During a long hot summer, what could be more re-
freshing than a visit to Maine? This month Radio Guide 
flees the desert for a road trip to the cool climate around 

Shively Labs' factory. 
Shively Labs in Bridgton, Maine has been building a 

reputation for high quality antennas, designed to maximize 
FM ERP and enhance station coverage, for nearly a half a 
century. Over the past four and one-half decades, Shively 
antennas have found their way across the country and 
around the world. 

A BRIEF HISTORY 

Shively Labs is named for founder Ed Shively. He was 
a broadcast design engineer who had worked at Crosley, 
RCA, and Dielectic, where, 
as Research and Design 
Chief under Dr George 
Brown (another RCA alum-
nus), he designed the RCA 
BFC- antenna series. (RCA 
was typically grateful; they 
gave Shively the usual 
$2.00 for the patent.) 

Shively saw the time 
coming soon when FM 
broadcasting would grow. 
Realizing that the FM spec-
trum would soon become 
crowded and good signal 
coverage — along with the 
ability to predict and con-
trol it — would be essential 
for a station's success, he focused on developing the 
sophisticated and rigorously engineered products needed. 

In 1963, Shively went out on his own, founding Shively 
Labs to produce antennas for custom projects. While most 
of the industry was focused using wideband antennas to 
combat performance issues from icing during the winter 
time, eschewing the "standard" helix design, Shively pushed 
the technology of the time and developed a line of ring-
stub radiators. 

Ed Shively (1925 -1993) 

FOCUSED ON FM 
Shively started with the 6710, which was the first FM 

antenna to add a variable vertical component to the stan-
dard horizontal antennas of the early 1960s. This design 
also permitted the user to adjust the horizontal/vertical 
ratio from elliptical radiation to more circular radiation. 

When it was clear that the future would center 
around circular polarization, Shively modified the 6710 

into a fixed-ratio antenna, 
the 6810 series. Since 
then, Shively Labs has 
built up a series of FM 
ring-stub radiators that 
remain among the most 
popular FM radiators on 
the market. 

Over four decades 
later, Shively Labs still 
produces the 6800 se-
ries, from low power to 
high power, as well as 
flat panel antennas, 
Lindenblad antennas 
and, most recently, an-
tennas with multiple in- The distinctive Shively 

puts for IBOC transmis- stub-ring antenna elements. 

sion. Additionally, Shively manufactures the filters and 
combiners necessary to operate at combined sites and in 
high RF environments. 

JOINING FORCES 
In order to make the company's future more secure, 

Shively negotiated a sale to a company founded by Peter 
Howell. 

Howell Laboratories had begun by manufacturing high 
quality dry air machines for military use in the early 1960s. 
Shively Labs was purchased by Howell in 1980 and combined 
operations under the Howell Laboratories name, with the 

broadcast and military manufacturing operating side by side. 
The company became employee-owned in 1996, and 

continues that way to the present. 

THE FACTORY 
All together, some 60 Shively employees are the en-

gine driving the work in the 33,000 square-foot factory. 
Engineers, machinists, welders, braisers, assemblers and 
test technicians, as well as office workers and support staff 
combine their talents to produce high quality radiators. 

The antennas and other products are fabricated on site 
from primary materials, to assure top quality. 

And since no two installations are exactly alike, each 
Shively antenna is designed, manufactured, assembled, 
and tested specifically for each customer's application and 
power level. 

BUILDING FOR THE FUTURE 

Bob Surette joined Shively aftergraduation from Lowell 
Technological Institute (LTI) in 1973. In the succeeding 34 
years, Surette has become one of the most respected FM 
antenna experts in the industry, designing antenna arrays to 
overcome many difficult transmission issues. He is also 
well known for his ability to clearly explain the principles 
of FM transmission (analog and digital) at many venues, 
including the famous "Bob and Tom" Shows at many NAB 
Radio Conventions. 

Since 1985, Surette has pioneered the use of large 
combiner networks to co-locate a dozen or more stations 
on one antenna while overcoming the group delay issues 
that might have prevented such a system from working. 
Today, some of these installations combine well over a 
Megawatt of RF in a reliable, efficient system. 

A 16-station combiner at 
Cougar Mountain in Seattle, WA. 

Combiners have also proven useful in providing an 
input port for digital signals as stations convert to IBOC. 

The Cougar Mountain system in Seattle, Washington 
was one of the first to demonstrate how to inject the digital 

signal into the "reject" load port. A more recent project at 
4 Times Square in New York City challenged Shively to 
pack a lot of combiner in a small space. 

The Shively Combiner at 4 Times Square. 

PATTERN MODELING 
Perhaps one of the best known outgrowths of the work 

done at Shively Labs is how they demonstrate the benefits 
of modeling and testing antennas before mounting them in 
the field. 

In addition to the metal working and fabrication activi-
ties, Shively has both an indoor pattern test range — 
constructed from RF absorbing anechoic material — and an 
outdoor pattern test range to test the performance of the 
antennas. With an RF signal to noise ratio of 50 dB, it is 

possible to measure patterns with extreme accuracy. 

The indoor RF anechoic chamber. 

The ranges are used regularly to prove the custom 

designs will radiate as expected. 

PREVENTING PROBLEMS 
WITH RANGE TESTING 
A major reason why pattern testing on the test range is 

so important is that the wavelength at FM frequencies is 
approximately 10 feet, meaning a quarter wavelength ends 
up around 2.5 to 3 feet. 

In many installations, this is very close to the cross-
section width of the tower, which then can act as a parasitic 
resonator, modifying the radiated pattern of the antenna in 
unwanted ways. By modeling the antenna on the test range, 
it is possible to determine what unwanted interactions 
might exist and mount the antenna in a way that avoids 

such problems. 

The outdoor test range at Shively Labs. 

It is interesting to note that at Shively Labs, the test 
range is done at a 4.5: I scale. While some manufactur-

(Continued on Page 6) 
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Impossible Remote? 
Nab, You've Got ACCESS. 

Meet Another Real-World Super Hero... 

ollugsm• MD. 

Brcaccastirg a live Phoenix radio program from out to sea would be chal enging for 

even the mos; seasoned veterans. Not for Attorney and Certified Financial Planer® 

(and world traveler) Keith DeGreen. Keith is shown here using the Corrrex ACCESS 

PortaDle as he ard his ship, The Global Adventure, approach Koror Harbor In The 

Republic of Palau-450 miles east of the Philippines and 7,200 miles from Phoenix! 

ACCESS delivers mono or stereo over DSL, Cable, Wi-Fi, 3G cellular, satellite, 

POTS (yep, ACCESS is a full featured POTS codec and works seamlessly with 

Matrix, Vector and Bluebox)—plus scme services you may not have even heard of. 

Given the challenges of the public Internet, it's no small boast to say that ACCESS 

will perform -eal time over most available IP connections. 

Contact Comrex today and find out how ACCESS can make you become 3 

Real-World Super Hero—wherever you are! 

K•ei..-h has been broadcasting his radio program, a unique mix of personal finance,, economic!, 
petics, and ceo/-Life "extreme broadcasting" adventure for /9 years.. Listpn live ¡¡AM 
Sunday mornings AZ lime on NewsTalk 550, KFYI, or catch Keith's e-chived shc rrs, and 
enfoy the amazing rideos, photos and blocs of his open-ended 'rauna-thE--world journey 
at his Nebsite, ,PAA"'W thegioixiboventure. corn. 

Pet Comex On The Une. 
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Keith DeGreen says: 

"Whether I'm a thousand 

miles out to sea, wsiting 

unusual ports of call or 

exploring remote inland 

places, my Comrex 

ACCESS Portable 

empowers me to 

project a broadccst-

quality signal back home 

at anytime from 

virtually anywhere." 

Toll free: 800-237-1776 • wvvw.comrex.com • e-mail: info@comrex.com 
"9 Pine Road, Devens, MA 01434 USA • Tel: 978-784-1776 • Fax: 978-784-1717 



Shively Labs 
Antennas that Work 

Continued from Page 4 

ers suggest that only full scale testing is useful, the 

experience at Shively is that by scaling the tower, 
antenna and frequency transmitted, accurate radiation 
patterns can be measured. 

The process identifies not only where the tower 
might interfere with the signal, but also the mounting 
position where the 
signal is launched 
for best reception in 
the desired popula-
tion center. This is 
especially important 
with side-mounted 
antennas, but even 
pole mounts show 
the effect of the 
tower as a parasitic 
radiator. 

However, there 
is an extra benefit 
from using a test 
range like the one 
at Shively Labs — it 
is much easier to try 
different mounting 
positions for the an-
tenna, as well as any 
intentional parasitic 
radiators. Furthermore, modeling the effects from inter-
action with other antennas on the tower as well as the 
coax can be done much more easily. 

Using scale models, Shively can 
quickly test the effects of vari-
ous antenna mounting solutions. 

Engineers from all over have come to Bridgton to 
participate in the range testing. The large number of 
tests compiled over the years show the likely operation 
of a new antenna, and real world results in coverage 
have confirmed the pattern range results. This makes the 
process of optimiz-
ing the antenna a 
much quicker job 
than previously. 

PARTS AND 
SUPPORT 

Because Shively 
builds most every 
part of their anten-
nas, they can pro-
vide parts and ser-
vice for virtually 
every antenna that 
has been built at the 
factory. 

Support for an 
FM antenna is, of 
course, not always 
something that is 
done easily or 
quickly. With most 
FM antennas sitting 
from hundreds to several thousand feet above the trans-
mitter building, it is not easy for an engineer to know the 
condition of an antenna, unless something drastic hap-

By measuring the radiated pat-
tern of an antenna, the range tech-
nician can ensure it can be 
mounted in the best location to 
cover a station's market area. 

pens and something like the transmitter's reflected 
power meter goes off the scale. 

Shively recommends that tower crews check the 
physical condition of the antenna regularly, as well as 

doing a transmission system "sweep" to ensure the coax 
and antenna continue to operate in an efficient manner. 
If a problem is observed, the factory can assist in repair, 
or even refurbish the antenna in the factory and return it 
to the station in "like new" condition. 

As for those stations where an engineer finds him-
self without documentation, Shively maintains a library 
of drawings for each antenna manufactured, and is 
happy to help engineers rebuild the documentation on 
their system. 

MOVING INTO THE DIGITAL AGE 
As stations began installing digital transmission sys-

tems, a lot of research went into how the existing anten-
nas would operate under digital transmission and how to 
combine the analog and digital signals. Shively has 
developed several approaches for high level and dual-
antenna modes. 

Other special projects include combinations of 
varying element spacing and mechanical and elec-
tronic beam tilt. Shively Labs remains committed to 
developing products to meet the transmission needs of 
FM broadcasters, keeping RF radiation levels under 
control around the transmitter site, and putting the RF 
over the listening area. 

Just as Ed Shively anticipated the need for symmetri-
cal and balanced radiators that dominate today's direc-
tional and digital antenna markets, Shively Labs works 
hard at staying on the cutting edge of the new filtering 
and combining techniques that have changed the face of 
HD Radio implementation. 

The result is, as many engineers have found over the 
years, that Shively antennas work. 

For more information on Shively Labs and their 
products and services, browse to www.shively.com or 
call 1-888-Shively. 

Broadcast Devices, Inc. Essentials for Good Broadcasting Since 1985 
The AES-302 Digital Audio Switcher/DA/D-to-A Converter The CVIP-300 Composite Audio Mixer/DA 
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The AES-302 switches between two AES3 sources automatically upon loss of feed. 
Features include a four-output AES3 DA and balanced stereo analog output. The unit 
triggers on silence, loss of clock or other user determined digital error flags. The AES-
302 is remote control compatible with position status. 

The CDS-300 Composite Audio Switcher/DA 
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The CDS-300 is a basic two input composite audio switcher distribution system. The 
unit switches between two composite base band signals. Features include D.C. coupled 
signal path, low impedance output drivers that can drive long capacitive lines without 
instability. Another exclusive feature is an RBDS loop through to lock 57 kHz sub 
carriers to pilot and distribute to all outputs simultaneously. The CDS-300 also has an 
accessory port for adding the CTD-1 Composite to AES output module providing two 
AES3 outputs derived from the incoming composite signal. The CDS-300 is great for 
upgrading composite STLs and processors to digital output. Feed composite in and get 
AES3 output in addition to three composite outputs. 

The CDS-302 Automatic Composite Audio Switcher/DA 
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The CDS-302 is a two input composite audio switcher distribution system with silence 
sensor for automatic switchover operations. The CDS-302 has all of the features of the 
CDS-300 above including accessory port for adding the CTD-1 Composite to AES 
output module. Provides complete confidence that audio will get to the transmitter in 
the event of a link failure. 

Broadcast Devices Inc. 
Tel 914-737-5032 
Fax. 914-736-6916 

Visit our web site for more complete product information. 

bdi 
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The CMP-300 provides a means of combining up to three base band signals such as 
FM stereo, SCA, and RBDS signals. Each input has provision for level control and each 
of three outputs has a level trim too. Applications include combining signals to feed to 
exciters with only one base band input or for feeding a common base band signal to up 
to three locations. The CMP-300 allows you to manage base band audio signals in one 
convenient package. Each input features a high quality D.C. coupled instrumentation 
amplifier and each output features a 50 ohm impedance line driver suitable for driving 
long capacitive cables without instability. 

The CTD-300 Composite to AES Converter 

• 
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The CTD-300 converts base band composite FM stereo into two AES3 pairs suitable 
for application to digital input exciters. Whether you are adding IBOC or upgrading to a 
digital exciter, like its CDS series cousins the CTD-300 becomes a cost effective 
alternative to replacing a composite SIL or processor. Or use the CTD-300 as a high 
quality stereo decoder for studio applications. Connect to your base band modulation 
monitor and the CTD-300 can output AES3 or with a simple jumper selection, balanced 
left and right stereo suitable for driving an air monitor system. 

The ACS-300 Six Channel Audio Control System 
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Originally designed for the rigors of six channel television sound, the ACS-300 Audio 
Control System provides six channels of balanced I/O where each channel or groups of 
channels can be remotely turned on, off or dimmed by a pre determined level. Uses 
include monitor muting for consoles that lack this feature or for paging applications 
where audio dimming or muting is required. Of course, the ACS-300 is well suited to six 
channel audio surround applications too. Each input is differentially balanced and can 
provide up to 14 dB of gain. All outputs are differentially balanced 600 ohm impedance. 
Use any time audio needs to be turned on or off and line amplification is desired. 

www.Broadcast-Devices.com 
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Wireless Broadband 
Internet Remotes 
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"The first time out 
with the Tieline was 
a brilliantly simple 
experience for 
everyone involved. 
For lack of a 
better phrase, the 
codec just worked." 

- Christian Vang 
Chief Engineer 
Clear Channel St. Louis 

- Grady Jeffreys, 

Technical Manager, 

Mackay Communications 

"The codecs sounded great. 
My management was very, 
very impressed with the 
demos" 

2 

TielindM 
www.tieline.com 
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"The remote was a 
spectacular success, in no 
small part thanks to the 
flawless sound which the 
Tieline G3 provided over the 
public Internet" 

- Mike Rabey 

Chief Engineer 

Entercom Indianapolis 

*comile 
POTS 

compatibie 
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8003780•4750 
'Compatible with Comrex Matrix, Blue, Vector POTS Codecs Comrex is a registered trademark of Comrex corporation 



Operations 
Guide by Roger Karwoski 

When the UPS Goes Oops! 

Perhaps you are blessed with never having had a 
power outage or even a fluctuation. However, the 
majority of us will eventually deal with one or the 
other. How your computers — and the station — will 
fare is the question. Roger Karwoski helps get us 
ready for the worst. 

It seems like just a short time ago when I first had to 
think about "uninterruptible" power. I had to get an 

"Uninterruptible Power Supply" (UPS) as part of my 
first server install. 

Since that time the number of UPS units in service 
has grown significantly because the number of mission 
critical computers has grown significantly! Some com-
puters look like servers. Others look like consoles or 
maybe exciters. Still, others generate the various com-
ponents of my HD signal. 

GOOD POWER FEEDING 
Whatever form the computers take, they all like 

clean and continuous power. Even a short power outage 
on some of these pieces of equipment can cause a loss of 
service for a longer period of time as the device reboots. 

The UPS units I use to power these types of devices 
have a couple of basic — but highly important — jobs: 

I. Provide power that is free of surges and tran-

sients. A well-made UPS will include surge filters to 
prevent damage to the attached equipment from tran-
sient voltage spikes. 

2. Provide power that is stable and continuous dur-
ing blackouts and brownouts. A well-made UPS unit 
will switch, not only during a power outage, but also 
when a brownout occurs. In addition, a good unit will 

delay returning to the regular AC feed for a few seconds 
to avoid any sporadic (on-off-on-off-on) power bounces 
to the equipment. 

SELECTING THE RIGHT UPS 

In some cases, the task for a UPS is to provide 
power for a long enough period of time during an 
outage to allow an orderly shutdown of a computer 
system. (Generally a COM port or US B port interface 
between the UPS and the computer allows this to 
happen automatically.) 

In other cases, such as with our control room, we run 
all our essential equipment off of a UPS, sized suffi-
ciently to keep us running for up to a two-hour outage. 
It does not happen often but it has happened more than 
once for us. 

Like all good project designs, you need to determine 

some specific goals first: 
Question one: How much power needs to be pro-

vided by the UPS? 
Question two: How long do I want to operate the 

equipment during an outage? 
American Power Conversion (APC) has a useful 

UPS size selector that lets you enter your desired power 
and run time needs to find a suitably sized system. See: 
http://www.apc.comitools/ups_selector/index.cfm 

STAND-ALONE OR RACK MOUNT? 
Rack mounted UPSs, usually one or two rack units 

(RU) high, are very good at conserving rack space, but 
come at a price premium. For example, I just looked up 
the price for a rack mount 1500VA UPS and saw it 
available for $375. The same sized UPS, from the same 
manufacturer, sells as a stand-alone tower UPS for $262. 

One additional note to pass along: those 1RU and 
R2U rack mount units are often deep! Check the physi-

cal dimensions on the UPS you are considering to see if 
it will fit your rack without hanging way out the back. 
(Guess what I forgot to measure one time?) 

UPS = PERFECT POWER? 
So, plugging all your gear into a UPS means that 

the power will never fail, right? You and I both know 
better than that. A single UPS is a single point of 
failure. If the UPS fails, it could cause all the gear 
attached to it to fail as well. 

And UPS's do fail. I have had it happen a few times 
over the years. There was the time when I had set up a 
UPS to power our satellite receive demodulators. Un-
fortunately, the UPS had a failure which caused the AC 
circuit breaker to trip. The unit ran until the batteries ran 
out, then the "uninterruptible" power was interrupted! 

Another time, I had a small file server that failed 
when I pressed the "test" button of the UPS. Batteries 
do die. 

REDUNDANT UPS 
One solution is using two UPS units. Where this 

level of reliability is needed, I have deployed this 
method successfully in a couple of different ways. 

For example, I have a Dell server that falls into the 
"mission critical" category. The server itself was or-
dered with redundant power supplies that had separate 
AC power cords to each of the supplies (not all redun-
dant power supplies do this). To feed AC to this server, 
1 use two UPS units: an older UPS unit (with new 
batteries) to sup-
ply one of the 
power supplies 
and a new unit I 

bought for this 
project, to power 
the other power 
supply. 

If you really 
wanted to go all 
the way down the 
redundancy 
road, you could 
have each of the 
UPS units pow-
ered from a dif-
ferent AC circuit, so that even if a breaker failed, the 
remaining unit would continue the operation. 

A dual power supply 

server with two UPSs 

TRANSFER SWITCHES 
In most cases of broadcast equipment, dual AC 

inputs and supplies are not the norm. In these situations, 
when I consider the equipment to be "mission critical," 
I have chosen to make use of an automatic transfer 
switch in conjunction with two UPS units. 

The job of such a transfer switch is to automati-
cally (or manually) transfer the power load between 
two independent sources, such as two separate UPS 
units. The transfer takes place when the switch unit 
senses the line voltage go above or below nominal 
AC values. 

Several companies make transfer switches. My 
experience has been with units from APC and, more 
recently, with MGE's Pulsar STS 1400. While MGE's 
Pulsar unit's control circuitry may not be as sophis-
ticated as APC's, I like the Pulsar's simple and 
straightforward control interface and find it easier 

view its status. 

ENE 
APC and MGE transfer switches. 

The transfer is quick enough — around 6 to 8 ms — 

that, in my experience, I have not observed any adverse 
effect on my equipment. The capacitors in the power 

supplies of the devices I have used have been sufficient 
in providing continuous power to the unit during the 
short switching time. 
I experimented with a recent install of a new 

transfer switch. I switched back and forth, between the 

sources, several times in succession, and did not have 
any "burps" from the connected gear. The costs for 
1400 VA transfer switches, mentioned here, range in 

price from $210 to $450. 

COMBINED PROTECTION 
My most recent setup was for a rack of several new 

file servers (8+ Terabytes worth.) I designed this 
system using both types of dual power methods I 
described above. 

The Dell server has dual power supplies, each with 
a power cord going to a separate UPS unit. Also in this 
rack are four NAS servers, each with single power 

supplies. The NAS servers are powered through a trans-
fer switch that is fed from the two UPS units. 

In another install, I have two adjacent racks of air 
chain equipment that need protection and backup. I used 
a single UPS unit per rack, but ran the AC for each rack 
through a transfer switch which can "borrow" power 
from the rack next to it should the UPS for that rack fail. 

One of my favorite features of transfer switches is 

that they allow me to do maintenance on any of the UPS 
systems at any time of day. 

A UPS IS NOT FOREVER 
UPS units need to be tested regularly. Such testing 

can be part of the software on the computer that is 
connected to the UPS. Also, some UPS units are de-
signed to "self-test" on a regular basis. 

The worst thing to do is to install a UPS and assume 
that it will work forever. I have a monthly routine to 
manually test the units we use. The interface on the APC 
units makes it easy to test the system and to monitor the 

battery voltage during the test. I watch for unusual sags 
in the battery voltage which are usually good indicators 
of pending battery problems. 

• AIM lyn 

4111, 
On Line 

, 

laid 411 1111 
nVit Boon Reduce Onnery 

A kplIC 

Test 

Better UPSs provide visual 
displays of current conditions. 

UPS batteries do need to be replaced on a regular 
basis. Three to five years is the advice I have heard, so 
I replace mine every four years and mark the outside of 
the UPS unit with the date so I know when it is next due 
for a change out. 

Those batteries are not cheap — and neither are good 
quality UPS systems. But I think buying and maintaining 

a UPS is like buying insurance. You spend money buying 
something you hope you will never need. But when you 
do need it, you sure are glad you invested in it! 

Roger Karwoski is the Assistant Manager/Director of Engineer-
ing for KBIA at the University of Missouri in Columbia, Missouri. 
Contact Roger at: KanvoskiR@missourIedu 
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Remotelix4 Introducing A Field Mixer That's Outstanding 
In Its...um...Field 

Combining a four-channel field mixer with a four-chorine' headphone amplifier, a 
phone-line hybrid a universal PBX hardset interface, a wireless phare inte e'ace 
and Bluetooth Wireless Technology tc connect to cell phones are palobles. the 
RemoteMix 4 is ready to work just atout anywhere you are. 

Use it as ci phone-line hybrid, calling into your studio talk show hybid Use ,t as 
a front end mixer for your POTS, ISDhl or IP codec Or use it as a carnbinction 
broadcasFIFB mixer. No matter how you use it, you'll find that it's an incredibly 
versatile fixer. 

Plus... IT SOUNDS GREAT! a soft limiter prevents overdriving the phone line 
interfaces, while the mixer XLR output is pre-limiter (full range), meaning you 
have a feed for every need. Bass boost adds a bu I of low end Detre sending 

JK Audio 
TOOLS FOR SUCCESSRI. iMÚIJ 

the signal down the 
phone line to pro-
\ide that "how'd 
you get it ta sound 
THAT good ever 
POTS lines" nudge. There are convenient 3.5 mm send and receive jacks for 
recording the show o- mixing in your MP3 player. 

The RemoteMix 4 cen be powered by batteries or tne included AC adapter, so 
you'll never lose a connection - even during a loss in power! 

We think we've done our homework with RemoteMix 4. And it'll be in your hands 
in plenty of time for the fall sports season. 

www.jkaudio.com 
Ami> 

JK Audio, Inc. Sandwich, IL 60548 USA • Toll Free: 800-552-8346 • Tel: 815-786-2929 • Fax 815-786-8502 • www.jkaudio.com • infoejkaudio.corn 

Systems For Tile Digital Revolution 

Directional Antenna 
Phasing Systems 

The way they MOE 
10 bass 

WFLF - AM 970 
50/46 KW DA-2 

WQTM - AM 740 
50 KW DA-2 

Interior Craftsmanship 
Synonymous With Kintronic Labs 

Built by Kintroalc Labs for Clear Channel 
Communications, Tampa, Florida 

423.878.3141 fax 423.878.4224 Email: ktl@kintronic.com www.kintronic.cOM 
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Studio 
Guide% by George Zahn 

A Microphone Maker Earns His Ribbons 
Long, long ago in a studio far, far away, we started a 

trek through the universe of microphones and, in this 
issue, we begin to wrap up our year-long series on those 
ubiquitous transducers. 

We have looked at microphones from the larger 
corporate manufacturers. This month we meet one of the 
true "Mom and Pop" companies of m icrophones, Ameri-
can Engineering Associates (AEA), founded by Wes 
Dooley. 

AEA is one of the last bastions of the   
ribbon microphone, and Dooley's com-
pany of nine people crafts ribbon models 
that have become indispensable to many 
users. Nevertheless, his product line is 
hardly a common feature at radio stations 
that focus on counting pennies instead of 
audio qualities when buying microphones. 

DOOLEY NOTED 
The nephew of 1930's sportscasterJay 

Wesley (on WEEI in Boston). Dooley 
started in FM radio at college in 1963, and 
fell in love with audio. While colleagues 
and business partners went on to work with 
NASA and other technologies, Dooley ad-
mits he ignored the advice that "video sells 
better" when he was in school: "I kept 
going back to audio because I'm an addict." 

Today, in addition to manufacturing 
high quality products. Dooley traverses the 
United States speaking about the joys of 
good audio and the value of microphones. 

Dooley's love affair with microphones 
has been going strong since the 1960's. 
He learned a valuable lesson about prop-
erly using microphones in those dating 
years when he had a folk music program 
on the air, "I had dates with girls who 
called in to the show occasionally. But on 
a date, they'd say ' You don't sound like 
you do on the air! — 

Referring to aud io qual ity, Dooley notes, 
"If you didn't have the right microphone, 
you couldn't make the difference." If the 
mantra sounds familiar, it dovetails with 
the message we have been fostering in these 
articles. Dooley adds, "The microphone 
you have, and how you use it, can make a 
dramatic difference in how you sound." 

PUTTING A RIBBON 
AROUND THE AUDIO 

While we have focused mostly on dy-
namic and condenser microphones for 
broadcast applications, let us take a short 
detour back to the world of ribbons — 
arguably the smoothest, richest sounding 

of the microphone families. 
A well-known recording engineer, Wes 

Dooley started making a name for himself 
as a manufacturer when he created a replica 
version of the RCA 44 in the 1990's. This 

was in response to what he perceived as an 
increasing scarcity of the 44s and other 
ribbon microphones for use in studio and 
on-location recording. 

The AEA R44 made by Dooley was 
well received. Les Paul hailed the R44 as 
his favorite microphone; the replica 44 is 

also used by numerous major producers, 

In broadcasting, the R44 is now used by major announc-

ers such as nationally syndicated music host Rick Dees, 
as well as at more than a few "high end stations." 

While the original RCA 44 replacement parts are 

long out ofproduction, AEA makes parts to specification 
for repair of the RCA classic microphones. AEA even 

makes replica shells for movie sets and stage work. The 
product is not inexpensive, but the authentic RCA-44 

sound, feel and look make it worthwhile for many artists. 

FINDING THE BRIGHT SIDE 
Along with the R44 replica, 

among AEA's most popular mi-
crophones are Dooley's newer 
"big ribbon" designs — the R84 
studio microphone, introduced 
in 2002, and the R92 close-up 
microphone. Both are based on 
the original RCA 44 design and 
are naturally bidirectional. They 
bear the same internal ribbon el-
ement, but they do have a slightly 
different sound because of the 
different capsules in which the 
elements are housed. 

"Any piece of ' plumbing' 
you put in will change the 

sound," explains Dooley. 

(Continued on Page 12) 
The AEA R44 

Ribbon Microphone 

The best use the best. 

9000 
stations 

100 
countries 

Welcome to the World's largest broadcast software company 

11111•1111111.h. 4101 
411•111111•11111 
0111e-

11111111111M1111/ 1111111111111IM 
IIIMMIL 
MIMI IBM 

VIM 

aici Software 

Visit us at www.rcsworks.com or www.prophetsys.com Email us at best@rcsworks.com 
Copynght 2007 RCS ,n Rghts Reser,e1 RCS RCS Sound Software the featured product names and the, are regIstered tradema Pc:. le 
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2003 

Service and Pricing 
you can Count On! 

1967 
First Orban product sold 

orb« cri 
2005 - 

Orban Optimocreg500 
Tnird Generation of 
Digital Processing is 
released and takes 
audio processing to 
a new level of in 

setting st 

OP,MOD-FM 8300 is 
introducéd at NAB in Ls Vegas. 
OP FIMOD-PC ships. World's first 
ouctio PCI Sound pard with 

timod-claseSP for 

to customer: a stereo synthesizer 
sold to WOR-FM, New York. 

June 2007 
SCMS acquires assets of Major 
Broadcast Equipment Supplier 

2 o o 

1972 
Bob Or ban's first of 
24 patents issues 
(U.S. # 3,670, 106, 

"Stereo Synthesizer"). 

[tan begins shipping the new Optimod 
300 high-quality, multipurpose stereo audio 

processor for digital radio, digital television, 
netcasts, STL protection, satellite uplink protection, 

and digital mastering. 
Orban also introduces t II-digital 9300 Optimod-AM 

bro dcast signal proc:essing. , audio processor for monophonic AM shortwave, medium 
wave and long wave broadcasts. 

20001 
Orban Optimod 8400 
Second Generation of 

Digital Processing is 
rete ed to immediate 

gr at reviews and 
b ornes the new 
in stry stand 

Orban nc. is purc sed 
by CRL from Har n 

Intertional. 

1996 
First low-priced:ell' digital 

processor for FM introduced, 
OPTIMOD-FM 2200. 

The DSE 7000FX introduced 
with ne iv DSP engine 

offering on-board effects 
like reverb, equalization 

and compression. 

11: ime Mil «la 411110 « ID 
*lb • 

Orban Optimod 6300 
, Three Processors in One: 

1. A no-compromise processing chain for digital 

transmission and media 

2. A studio AGO (with peak limiting for STL protection) 

3. A talent headphone processor 
N. 

1991 

-A11111,--- 1987 

Orban leads the transition to 
digital with the first successful 

DSP-based FM audio processor, 
OPT MOD-FM 8200. 
Th Melds on air 
around the world. 

* Co to 

1-dp://www.orban.com,cabout/timeline/ for a full look at Orbans timeline 

1975 
OPTIMOD 8000 audio processor 

introduced for the new FM format. 
Bob Orban and partner, 
John Dplantoni, set up 
Orbantssociates as a 

privateleleld company. 

1976 
SCMS founded by 
Bob Cauthen 

1978 
OPTI OD-AM 9000A 
offe AM stations a 
mor FM-like" sound 
quail and reduced 

i erference. 
In m dified form, the 

r. receiver equ Iizer and 
low-pass filt ideas 
form the basis for the 
ORSC-1 standard 
issued in 1987. 

1983 
// OPTIMOD-TV Model 8182A 

ineduced. Adds Hilbert-
Transform clippers and a 
CBS Loudriess Controller r to the egIinal 8180A. 

Orban's first prodterusing micro-
processor teeirtology is introduce. 

migiejo itie--787A Programmable Mic 
rocessor incorporates equalization, 
compression, and de-essing in a 

digit aIly-cofred analog signal path. 

Mid-South: 1-877-39/-2650 Bob Mayben 

Central: 1-731-695-1714 Bernie O'Brien 
West Coast: 1-866-673-9267 Doug Tharp 

Mid-West: 1-513-899-3036 Mary Schnelle 

South-Atlantic: 1-770-632-1295 Art White 
North-East: 1-315-623-7655 Jim Peck 

South-West: 1-210-775-2725 John Lackness 
North Central: 1-513-376-8600 Pam Lefler 

Pro Audio: 1-877-640-8205 Ric Goldstein 
Latin America: 1-760- 650-1427 Lily Massari 

Contact SCMS 
at any of its offices 

to discuss your needs 

1-800-438-6040 
Bob, Ernie, Matt, Mike or Andy 

HQ in Pineville, NC 

Here 

for the 

Long Haul! 

INC. 
KNOW WE KNOW RA910! 

www.SCMSinc.com 
Go to 
http://www.scmsinc.com/07022007.htm 



Studio 
Guiri.  

Continued From Page 10 

A Microphone Maker Earns His Ribbons 
"All three of our microphones have the same rib-

bon size, material and design ofthe 44, but the internal 

geometry of the pole pieces and the protection for the 
ribbon will create a slightly different sound." 

Dooley pointed out that the 84 and the 92 "figure 
eight" designs are designed to give a slightly brighter 
reproduction on one side of the microphone than the 

other. According to Dooley, "Because they're de-

signed for closer use, you can flip it around, hit the 
polarity switch and have a slightly different flavor." 

Dooley adds 
that additional fil-
ters which were on 
older ribbon micro-
phones are really 
not necessary on 
today's models be-
cause "virtually ev-
eryone has access to 
equalization nowa-
days." The R84 is 
largely designed for 
close up use at 12-18 
inches from the an-
nouncer; the R92 is 
used for even closer 
work at 6-8 inches. 

The R84 and 
R92 list at $ 1100 
and $900 but have 
been loaned out 
through NAB shows 
to major program 
producers and net-

work hosts. 

The R84 is a more 
modern rendition of 
the RCA 44, in a pack-
age reminiscent of the 
RCA 77. 

"A Sturdier Ribbon Mic" 
From my very first audio class in col-

lege, I was warned of the fragility of the 

ribbon microphone. The tenuous mount-
ing of the ribbon 
made it a non-
choice for incred-
ibly high sound 
pressure levels, 
rough handling, or 
most any outdoor 
use in which there 
might be gusts of 
wind. 

Dooley ex-
plains that the newer 
models are a bit 
more forgiving. 
"The 84 is quite well 
protected. We put 

puff shields on both The R92 is designed 

sides of the ribbon. 
There was a later and earlier version of the 
(original RCA) 44 produced. The earlier 
version had puff shields, the later version 
had what were called `damping screens.' 

We found that even though the things mea-
sured a little flatter on the bottom end with 
damping screens, people said they sounded 
better with the puffshields, so we make the 

older version." 
Nevertheless, these are sensitive pro-

fessional tools, deserving of care and 
respect in handling. 

for close up use. 

THE RIGHT MICROPHONE 
On the vintage RCA 44's which can still be pur-

chased for $3000 or more, Dooley waxes romantic, "It's 
said that if you put someone who can at least basically 
read — even if they're not a trained announcer — in front 

of an original 44, even the non-professional will begin 
to resemble professional talent." 

As we mentioned earlier, Rick Dees has an R44 in 
his production studio. In a discussion with Dees that 
Dooley recounted, Wes brings home what we have 

said all along — the fact that you have to find what 
works for you and your station. 

When Dees approached Dooley about adding more 
of the R44's for his on-air studio at KMVN-FM in Los 

Angeles, Dooley countered "You're running perfectly 
successfully with Sennheiser MD 421's (on air). I 

have a Rule of Thumb: If you're having success, why 
change anything?" 
I certainly hope we are giving you some food for 

thought on microphones in these articles. The key point 
is that your microphones determine your "brand" as 
much as your j ingles, liners, music, or personalities. 

If you are happy with your sound, do not change the 
microphones. But if you are seeking a new sound or 
wanting to improve, listen, learn, and make wise and 

educated choices before spending substantial money on 

the sound ofyour station. I would love to hear about your 
success stories or challenges as you create your sound. 

George Zahn is the Station Director at WMKV-FM in Cincin-

nati, OH. E-mail him at gzahn@lifesphere.org 

COMET, the world leader for high voltage vacuum capacitors, leads the 

next wave of innovation with the Integrated Drive. 

The ideal solution for today's transmitters, antenna tuning, phasing and 

coupling units; the Integrated Drive is a multi-functional product for the 

accurate alignment of motors, couplers, and capacitors eliminating the 

need to source and integrate components from multiple suppliers. 

In addition to ensuring 100% accuracy, the Integrated Drive dramatically 

reduces R&D, procurement and assembly lead-times, and replaces tedi-

ous and error-prone manual assembly with a standardized, easy-to- install 

subsystem. Our single source solution is easily integrated into new and 

existing applications. 

Contact us today for more information! 

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

COMET North America, Inc., 76 Progress Drive, Stamford, CT 06902, 

T +1 203 969 2161, F +1 203 969 2162, usa(a)comet.ch, www.comet.ch 
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WORLD LEADER IN TALKSHOW SYSTEVS 
ONE-X-SIX 

SERIES 2101 

"tiff 

The perfect multi- line talkshow system 
for use with up to six phone lines. Make fast-paced production and high Quality confer-

encing a snan with this 12 line on-air phone system. 

The world's only talkshow system especially 
designed to meet the challenges of integrat-
ing : arge connected broadcast plants. Introducing Nx12', 

Our most flexible standaione talkshow system...ever. This self-contained 
12 line system includes 4 hybrids and is offered with Livewire Audio-
over-IP and either analog or AES inputs/outpuuts. Call for availability. 

CONTROL AS YOU LIKE IT 
DESKTOP DIRECTOR mg, CONSOLE DIRECTOR 

ID al 
Sophisticated, yet easy-to-use, control stations that make fast- i 
paced production a snap. / s 

• 
• • 
Ile 

tighter integration. 

Console + turet mounted accessory controllers put control 
right at the talent's fingertips. Axia Element users get even 

CALL CONTROLLER 
Simplified and cost effective option for 
call screening and on- air control. 

00 • • 00 
00•Bee 00 
Selo 0« Ir 

( O«BF 

ASSISTANT ROOM 
This talkshow management system completes your lelos multi-line 
talkshow system with easy-to- use client/server call screener software 
that provides vital real-time link between producers and talent. 

AUDIO I NETWORKS 

www.Telos-Systerns.com 

2007 TES Corp. Telos, Asia, Ore-x-Six, TWOx12, Series 2101, Nx12, Call Controller, Desktop Director, Assistant Producer, Cortsole Director, Livewire and Element TM TES Corp. All rights reserved 



EAS  
Guide by Darryl Parker 

Moving EAS into the 21st Century 

After ten )'etll'A ry operation, the FCC has decided to 
bring the Emergency Alert System (EAS) up-to-date tech-
nologically and enhance the services available to emer-
gency managers and broadcasters alike. With the inclu-
sion of CAP (Common Alerting Protocol), it appears 
broadcasters may need new EAS boxes. Darryl Parker 
offers a look at what to expect as the Further Notice of 
Proposed Rule Making (FNPRAO works it way through the 
FCC and FEMA. 

A "Review of the Emergency Alert System" is what the 
Federal Communications Commission adopted in their 
Second Report and Order (R&O) and Further Notice of 
Proposed Rulemaking recently. Broadcasters and Emer-
gency Managers now have the opportunity to comment 
before details are locked down. 

KEY PROVISIONS RAISE QUESTIONS 
However, the NFPRM left many questions in its wake 

as it attempted to update the EAS with new technology and 
move the nation toward the Next Generation of EAS. The 
Report and Order is very long on concepts but often short 
on details. 

Although the Commission would preserve the present 
EAS network, the most sweeping part of the R&O is a new 
requirement for EAS participants to "be able to receive 
CAP-formatted EAS alerts no later than 180 days after the 
Federal Emergency Management Agency (FEMA) pub-
lished the technical standards and requirements for such 
FEMA transmissions." When will FEMA release the stan-
dards? As yet, no one knows for sure. 

MORE NEW FEATURES 

Furthermore, broadcasters and other EAS participants 
may be mandated in the future to receive and transmit state-
level and geographically targeted EAS messages from 
state governors, and be able to receive CAP-formatted 
EAS alerts from other sources when FEMA adopts the 
specifications and message networks. 

The requirement places the burden upon a state to have 
an approved state plan for delivery of those state-level 
messages, something presently missing in several areas of 
the country. Governors may designate others to issue 
messages on their behalf or such messages can be deliv-
ered by FEMA on behalf of a governor. Comments are 
sought on whether local entities should be allowed to issue 
certain mandatory alerts. 

Additionally, wireline video providers join analog and 
digital radio, television broadcasters, direct broadcast sat-
ellite systems, and satellite digital audio radio systems in 
the class of EAS participants. The Commission also asked 
for more information and comments on what else might be 
done to make EAS more effective, particularly for non-
English speakers and persons with disabilities. 

THE CAP CONNECTION 

Notably absent from the Commission's Report and 
Order were specifications for CAP-to-EAS conversion — 
that task was left to FEMA. (CAP protocol messages not 
only have the ability of delivering long text messages but 
can also be displayed as visual crawls or in closed 
captioning, avoiding an expensive and time consuming 
manual system.) 

The biggest question of all is: "Are EAS Participants 
required to have CAP decoders?" The newly adopted 
Rule is vague and reads, "... all EAS Participants must be 
able to receive CAP-formatted EAS alerts ..." But the new 
Rule does not require each individual EAS Participant to 
install a CAP decoder. 

In California and Hawaii CAP-to-EAS decoders are 
already being deployed at LP- 1s and LP-2s but not at every 
station and cable operation. Stations and operators that 
monitor key EAS sources already receive EAS messages 

that were generated by CAP protocol in both these states. 
Does this mean that these subsequent stations "receive 
CAP-formatted EAS alerts"? This remains to be seen. 

EAS DELIVERY 
The FCC also wants to hear about is whether the 

current EAS web distribution structure with its two moni-
toring assignments should continue, or be replaced by 
alerts sent directly to each participant. 

Not spelled out were the details of how state-level and 
geographically targeted EAS messages would be delivered 
to EAS participants. For example, the Internet might be 
used to deliver information; this could mean that every 
EAS participant must, in addition to monitoring two EAS 
sources, have an Internet connection as well. Other pos-
sible sources for message delivery include digital TV 
stations, satellites, and Part 74 signals. 

One can only speculate as to the reasons, but the 
R&O discussed the needs of persons with disabilities and 
non-English speakers, yet left the details to the FNPRM. 
Usually, this is the Commission's way of asking indi-
viduals and organizations to provide information — elec-
tronically or on paper — with their comments and thoughts 
on these issues. 

BEYOND SIMPLE MESSAGES 

Most emergency managers specialize in structuring 
emergency information for public consumption but not 
necessarily in voicing that information for public broad-
casts. Meteorologists have a similar problem; their areas of 
expertise do not always inlcude radio announcing. 

Because the CAP protocol can contain a myriad of fi les 
and information, a CAP message could contain an audio 
file, e.g., . wav, .mp3, aes3, etc. The system can make text-
to-speech ( in English) translations, speeding delivery time. 
And it is technically possible to translate textural informa-
tion from one language to another. 

Such text-to-speech conversion will allow an emer-
gency manager to sit at a keyboard and construct a text 
message for visual display and closed captioning — and an 
aural message that can be presented in the familiar EAS 
protocol. This will reduce the need for multiple "takes" of 
audio messages that often come with the pressure on an 
emergency manager ofgetting a message out to the public. 

CAP AND FEMA 
In addition to developing and publishing technical 

standards for reception ofCAP-formatted EAS alerts by all 
EAS Participants, FEMA is to set the requirements for 
FEMA transmission of CAP messages. FEMA must also 
establish procedures by which EAS messages may be 
delivered via CAP on behalf of governors in states where 
there is no approved state plan. 

Already some states such as California and Hawaii 
have CAP servers installed as a part of their emergency 
message origination and distribution systems. Broadcast-
ers and cable operators benefit because, at certain loca-
tions, CAP messages are translated into EAS messages. 

Not all states have such CAP servers nor plans for 
such servers, but FEMA will be the logical agency to 
organize the location, distribution, and installation of 
CAP servers. FEMA will also have to answer the ques-
tion of whether CAP-to-EAS decoders will be required at 
every EAS participant's location or simply the ability to 
receive CAP originated messages delivered by the exist-
ing EAS network. 

GEO-TARGETING WITH CAP 

By the way, those CAP servers do not necessarily have 
to be deployed at state level. Metropolitan areas that span 
multiple states could have one or more CAP servers that 
share information with neighboring areas. 

For example, EAS Participants in New York City 
would have to monitor stations in at least four other states 
in addition to their two FCC required monitoring assign-
ments in order to receive all the emergency messages that 
could affect New York City. 
A metropolitan server distributing emergency mes-

sages via CAP to EAS participants could greatly reduce the 
monitoring requirements and simultaneously distribute 
emergency messages more directly to their geographic 
targets, without the necessity for banks of receivers. 

Connection to one CAP server network will also over-
come some of the RF monitoring problems that stations 
encounter in trying to comply with current requirements. 
Sometimes in remote areas it is impossible to find two 
stations for monitoring. AM stations, necessary to the EAS 
web structure of distribution, sometimes cannot be received 
in noisy environments at distant locations, a fact that 
plagues the timely distribution of EAS messages. 

POTENTIAL CONCERNS 
FOR BROADCASTERS 

The new FCC requirements cannot mandate that FEMA 
accept any input from users (EAS participants) or the 
industry. In the adoption and promulgation of new stan-
dards FEMA could rely heavily upon their contractors who 
do not necessarily have experience with EAS or CAP. 

If radically new standards are published by FEMA, it is 
possible that the industry would have to make sweeping 
changes in hardware and operations to comply. In the 
Second Report and Order there was no section on the 
financial impact to EAS participants — that was left open for 
comments in the Further Notice of Proposed Rulemaking. 

FEMA, either in approval of individual state plans or 
in its own procedures, will have to decide how governors 
can designate others to use his/her authority to originate 
mandated messages. Could this power be construed to 
flow to a state agency? To county authorities? To munici-
pal officials? 

Overall, it is possible that FEMA could set procedures 
for distribution of emergency messages in states without 
approved EAS plans that could heavily impact the amount 
of capital required for compliance by EAS participants — a 
potential burden for small operators. 

THE MATTER OF WHEN 
Along with the question about hardware requirements, 

FEMA's timing is one of the top unanswered questions. 
Essentially EAS participants have 180 days after FEMA 
acts to comply with the new Rules. 

If we look at the size of the task, we can estimate how 
long it will take. First, FEMA will have to gather informa-
tion about CAP-to-EAS conversion, discuss, decide how 
specific the specifications will be, how rigidly they will be 
detailed, discuss again, and then publish the information. 
This part of the process alone could take several months. 

Secondly, FEMA will have to delineate a network for 
distribution of CAP messages and select and designate 
CAP sites. Although this second part could progress in 
parallel with the first, it, too, will probably be several 
months long. 

After these two steps are accomplished, FEMA will 
have to coordinate with other agencies in the Executive 
Branch, such as NOAA, FCC, FBI, and their parent, 
Homeland Security. This third part may take an additional 
period of months. 

The shortest time that FEMA could accomplish its 
many tasks is probably on the order of 8 to 12 months, and 
could indeed stretch on much longer. 

HARDWARE CHOICES 
There are at least three approaches to new equipment 

that may be needed by EAS participants: 
1) An interim solution that will decode CAP and 

generate an EAS message. 
2) A CAP generator. 
3) A new encoder/decoder that will incorporate both 

EAS and CAP. 
The new Rules do not require EAS participants to be 

able to generate CAP protocol messages, only to receive 
them. Nevertheless, equipment is offered now from at least 
two sources to receive and process CAP protocol messages 
and generate EAS protocol messages that can be delivered 
to legacy EAS encoder/decoders and decoder-only units. 

(Continued on Page 18) 
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EAS   
Guide by Darryl Parker 

Continued from Page 16 

These devices have the advantage of current avail-
ability in the marketplace but the disadvantage of per-
haps not meeting the new, yet to be published FEMA 
specifications. 

Another class of CAP converters can decode emer-
gency messages not only to EAS protocol but also to other 
protocols suitable for graphics and text display. 

The best example is a CAP converter that will take 
the long text field of a CAP message and translate it to a 
format that can be used by a character generator or closed 
caption generator. This type of converter 
will not be constrained to the current "as-
sembly edit" process in EAS whereby EAS 
text is concatenated from EAS message 
fields, a process that does not contain a lot 
of the information conveyed by the audio 
portion of an EAS message. 

CAP-ENHANCED CAPABILITIES 
There are a number of "console" pro-

grams and tools that can be used to generate 
CAP protocol messages, which are basically 
XML computer files. These will no doubt be 
helpful to emergency managers but may not 
be required by EAS participants. 

The third alternative is a new encoder/ 
decoder that will decode and process both 
CAP protocol messages and EAS protocol 
messages, and deliver these messages to ap-
propriate platforms to inform the public. New 
equipment can take advantage of new devel-
opments in technology, and will help define 
and dictate operation of new hardware. 

Just think: when most EAS equipment 
was designed, standards for USB ports were 
just being developed. Internet connections 
were just coming of age. Upgrades of soft-
ware-defined equipment were generally via 
EPROM, CD, or floppy. 

With most EAS equipment approach-
ing 12+ years of service, users are neces-
sarily looking toward replacement. The 
dilemma becomes whether to replace it 
with equipment that has the same capabili-
ties or with new gear using a new feature 
set, in keeping with the new Regulations. 

PREDICTING EQUIPMENT COST 
Without the requirements and specifica-

tions from FEMA, this is a moving target. It 
all depends upon the definitions. With EAS, 
we saw the importance of a single word in 
determining what hardware and software 
would be required. 

Over the next 12 to 24 months, partici-
pants will need to watch for FEMA publica-
tion of specifications, monitor trade publi-
cations, and arrange to install any new nec-
essary equipment in their technical plants 
and prepare for a period of testing to comply 
with new Rules. 

The range could be from $0 if only 
limited CAP decoding is required to several 
thousands of dollars if every EAS partici-
pant must have CAP decoding capability. 

The question that is begged along with the 
cost of any new equipment is: who will pay? 

AN IMPORTANT TIME 
TO BE HEARD 

The most important and immediate step 
that EAS participants should take is to file 
comments to the Further Notice of Pro-
posed R u I emaking. 

Participants should consider how they might receive 
CAP-originated EAS alerts. How will these alerts be 
presented to their viewers and listeners? Is it better to 
have the full, disruptive procedure of EAS alerts in order 
to inform the public of a particular emergency? What 
emergencies might lend themselves to a different on-air 
presentation? Could an announcer be given a script that 
was decoded from a CAP message? Could advisory 
emergency information be presented as a crawl that is 
periodically displayed for the viewer. 

EAS participants need to consider how locally man-
dated alerts will effect their day-to-day operations. 
What officials will be able to send information via CAP 
to participants? How will that information be delivered 
to the public? When will that information be delivered 

to the public? How often will they "take over" your 
station? 

State plans will play a key role in the future of how 
messages will be received, processed, and delivered. A 
participant needs to determine how these plans will be 

written and by whom. Authoring a plan will not only give 
states an advantage but also will give participants a say 
in how they will be administered. 

TELL IT TO THE FCC! 
The Commission will consider any discussion on the 

issues above, specifically including assessing EAS op-
eration, the effects of mandating local official alerts, and 
addressing the needs of non-English speaking persons 
and persons with disabilities. 

Comments can also be included on the economic 
impact of the new Rules and may be filed by any inter-

ested party on the FCC's Electronic Comment Filing 
System at http://fjallfoss.fcc.gov/ecfs/Upload/ The EAS 
FNPRM is in the middle of the list. 

Be sure to make your voice heard on this issue of 
great importance to all broadcasters. 

Darryl Parker is Senior Vice President of TFT Inc. in 
San Jose, CA. Contact Darryl at DParker@TFTInc.com 
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Radio Guide 

Book Shelf 
by Alan Alsobrook 

Directional Antennas Made Simple, Second Edition 

Author: Jack Layton 

In the world of broadcast engineering today, one of the 
most misunderstood and feared things an engineer must 
work on is the directional AM antenna system (DA). 

FINDING THE PATH 
For many of the more senior Jedi Master engineers, DAs 

were something they grew up with and understood. On the 
other hand, it is not very often that greenhorns (anyone under 
45 or so) have had much opportunity to work with the arrays. 
Consequently, they really have not been in a position to 
understand what makes them tick. 

The best learning a younger engineer can have is guid-
ance from an older engineer who is very comfortable work-
ing with AM antennas — and who takes the time to tell the 
apprentice what he is doing and why. Those opportunities 
just do not happen very often, leaving it up to the young 
Padawan to learn the "what to do's" and more importantly 
the "what not to do's" on their own. 

Prior to 1996 there really were no easy reference guides 
for the new Padawans of AM engineering. Then Jack Layton 
published the first edition of "Directional Antennas Made 
Simple." 

ON THE PATH 
For those that obtained a copy, the book quickly became 

their primary reference source for all things antenna related. 
Unfortunately, the title of the book may have thrown 

some people off from reading it, thinking: "Well, I do not 
have a directional so it is not going to help me." However, 
that definitely is not the case; Layton's book is an excellent 
learning tool for the entire AM transmission system, even if 
it is a non-directional station. 

As the book starts off, the young Padawan is taught the 
ways of the force, and how to work with it. It progresses, 
teaching the apprentice the full power of the force and how to 
control and channel that power into a wonderful pattern of 
energy that will communicate with masses. 

KNOWLEDGE 
Chapter One 

starts by covering 
the single vertical 
antenna — and that 
sounds like a non-
directional AM an-
tenna to me! Layton 
goes into detail on 
all of the common 
tuning networks you 
would find in an 
Antenna Tuning 
Unit (ATU) and the 
reasons to use dif-
ferent networks in 
different situations. 
He also gives infor-
mation on basic AM 
radiation character-
istics, which one working with AM should understand. 

As you follow along, you will see how you can put two 
or more vertical radiators together and form a directional 
system. In this edition, a section has been added covering the 
different radiation patterns and what they mean. You will 
also be presented with information on how the phases and 
ratios combine together to create a directional pattern. 

With the basic theory in hand, it is time to discuss the 
requirements for building a directional array. Of course a 
non-directional station is simply a DA with only one tower; 

The smart Padawan keeps his 
reference material close at hand. 

this means that the information is still relevant for those who 
are only planning to build a Non DA station. 

RELEVANT INFORMATION 
AM has become a hot topic today. For many years the 

construction of AM stations has been slow at best, now 
things are heating up. The FCC took in hundreds of new AM 
applications in the last filing window and is starting to trickle 
out the related construction permits. 

Additionally, many stations are using a move to IBOC as 
a reason to upgrade or rebuild sites. So, you can see there will 
be quite a bit of AM station construction planned and 
implemented in the near future. 

PROOF TIME 
In Chapter Four, you learn how to do a non-directional 

Proof and properly document it for the FCC. 
Doing a Proof for a directional station is often a very 

enjoyable task for engineers, but it is also a very time 
consuming and labor-intensive task. It is a highly expensive 
requirement that ifdone wrong would have to be done again. 
The book takes you carefully through the steps to make sure 
that your first Proof will be completed correctly. 

Once you make it to Chapter Five, you should have the 
information to start tuning up an array for the first time. This 
chapter takes you step by step through the tune-up procedure. 

This material is also invaluable should you ever have to 
correct an array that is out of tolerance. It can make the 
difference of weeks — perhaps even months — of work when 
trying to bring an array back into spec, once you understand 
how to tune up the array initially. 

DA MAINTENANCE 

Maintenance of the directional system is covered in 
Chapter Six. In this section the book covers different proce-
dures used for preventive as well as corrective maintenance. 

All the reasons for when, why, and how you make a partial 
Proof-of-Performance are explained. 

One of the very useful sections of this chapter is the 
procedure to relocate a monitor point. With all the develop-

ment going on in some areas of the country, you could easily 
find one of your monitor points that was in the middle of a 
corn field three months ago is now center court of the new 
mall! When that happens you just know it is not going to 
work any more and you are going to have to move it. 

The final section is on troubleshooting the sample system. 
Pay close attention to this section — the very first sentence is 
the most important one — which is summarized, "Don't try to 
fix it until you know what's broke!" Too many times a young 

Padawan has come in, noticed an antenna monitor reading 
that was out of tolerance, and immediately summoned the 
force to make a few adjustments on the phasor, only to later 
find out the problem was just a bad sample from Tower 2. 

NEW MATERIAL 
This Second Edition contains an added chapter: "Solu-

tions to Unusual Problems." The unfortunate thing is that 
these "unusual problems" are often more usual than we 
would want them to be. The chapter covers such things as 
pass/reject networks, diplexors, detuning unintended radia-
tors, special purpose power dividers, along with a real fun 
one: electrically reducing the height of a structure. 

Finally the appendices will give you a bit of vector 
algebra review and understanding, along with reference 
materials on FCC Rules and mutual coupling. 

Now that I have given you all this glowing information, 
it is only fair that I throw a bit of contrast on the subject. I 
noticed three areas that I thought could have been improved. 

The first was the lack of any specific information on 
broadbanding for digital installations. Also, this book is still 
being bound (at least the copy I received) with the old style 
binding comb. I think one ofthe newer style combs that locks 
together and allows you to fold the book flat would be a nice 
improvement. Finally several typo's and wrong words have 
made it through the proofreading process and into the final 
print. However, I can understand how that could happen, as 
I think this magazine's editor usually goes cross-eyed for a 
few days after I turn in an article. 

In closing, to all the young Padawans out there: this book 
is a must have if you have to do any work on an AM station. 

Jack Layton self-publishes Directional Antennas Made 
Simple. You can order the book directly from Layton for 
$59.95, plus $4.00 shipping at layton2@earthlink.net and 

on-line at amawn.com or the NAB Bookstore 
Alan Alsobrook is a frequent contributor to Radio Guide 

when he is not at the movies. A contract engineer and ABIP 
Inspector for the state of Florida, Alan's email is: 
aalso@bellsouth.net 

The Worst I've Ever Seen 
A Visual Display of the Good, 

the Bad, and the Plain Hard-to-Believe 

What's Wrong with This Picture? 

Last month's picture of the interior of a transmitter site 
brought us some interesting comments via email. In addition 
to the points made by John Stortz, several of you let us know 
about a few other "issues" that you saw; some easily correct-
able, some "built-in" from the original construction of a site. 

A SECOND OPINION IS ALWAYS GOOD 
Among other things, the comments received show 

that it is never a bad idea to have another engineer take a 
look at your site. That fresh look will often catch things 
you missed. 

For example, one reader noticed the shelf in front of the 
rack, into which a site visitor might walk unexpectedly. 
While the angle of the picture makes it a bit worse than it is, 
such "protrusions" into the pathway might be worth atten-
tion. Perhaps something as simple as a piece of bright 
colored plastic could be affixed to the shelf to both visually 
alert individuals and smooth out the pointed corner. 

Another reader pointed out the outside light visible at 
the door jam, noting that more than light can get through 
the gap, resulting in unwanted visitors like scorpions, etc. 

A FRESH LOOK 
A picture like this is also a good way for the resident 

engineer to "see" things in a different perspective. And, 
after taking a fresh look, John also noticed the light leakage. 

He notes: "That needs to get checked on the next visit! 
You can see the floor looks kind of dirty, near the door and 
the power supply. 

WHAT DO YOU SEE? 
Another interesting site is shown here. Only, this 

time, we will ask you, "What is wrong with this picture?" 

ICE= 

111111111 
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Since the idea is to learn from one another — not to 
cause problems for anyone — sites like this will not be 
identified unless the sender wishes so. We invite you to 
send in your pictures of sites with "issues" — anony-
mously, if necessary. Send to editor@radio-guide.com 
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Experience Exceptional Quality, 
Reliability and Service! 
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Our single tube FM 
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Built for the "real world" 
environment these RF 

workhorses offer long 
term reliability and 
features not found in 
any other single tube 
transmitter available. 
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products, the best around the clock support and the best 
prices ....because you deserve nothing less! 
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Reach Farther, Sound Better! 

LBA is your trusted supplier for /B0C-ready AM 
antenna systems. For over 40 years we have been 
designing and manufacturing reliable Directional 

Antenna Systems, ATUS. Multiplexers, 
Combiners. Cellular/PCS Colocation Isolators, 
and RF Components for all power levels. 

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

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

LBA Technology, Inc. 
3400 Tupper Drive, Greenville NC 27834 
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AM Ground Systems Co. 
Ground System Construction, 

Evaluation & Repair 

1-877-766-2999 
www.amgroundsystems.com 
0 Has your station lost coverage over time? 

0 Is your AM ground system over 30 years old? 

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

0 Has your ground system been damaged or vandalized? 

0 Is your base impedance or directional pattern unstable? 

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

capable of? 

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

Reliable On-time Installation 

Quality Workmanship 

Tower Tune-up 

Free Budgetary Estimates & 
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Tech 
Tips by Dave Joseph 

A Quick and Easy Way to Get 
a Visual Check on Things 

Sometimes things just fall into place and help keep 

you ahead of the game. 
I have several television stations under my care; all 

but one are remote satellite-fed sites. As several of the 
stations are too far away to receive directly, I use a 
Slingbox to check and verify if the station is on the air. 
(The tuner capability of the Slingbox — with a paper clip 

stuck into the antenna input— makes it easy to ensure the 
station is actually on the air!) 

GETTING MORE DATA 
Recently, there have been some issues 

with the satellite receiver signal levels. So 
I needed a way to be able to actually see 
those signal levels on the receiver's dis-
play whenever I wanted. 

During my weekly stroll through one of 

the veteran electronic surplus houses in the 
area, I spied some webcams on sale. Look-
ing at them, I thought "why not use some-
thing like this to look at the receiver dis-
play." However, I did not immediately buy 
one as I wanted to check on webcam ser-
vices, availability, and cost. 
I searched for "webcams" on the web 

and came up with several free services. It 
did not have to be fancy, just give me a 
picture on demand. I settled on 
mycampage.com (a big plus was the ab-
sence of porn-filled "selected sites" being 
featured there!). 

QUICK START 
It only took a few minutes to sign up 

and get a site from home up and running. I 

used one of my digital cameras as a webcam 
to check it out. 

The next day, while I was in the local 
drugstore, I spied a tiny keychain camera 
on a blisterpack, hanging by the cash 

register. I grabbed one and checked to 
see if it would also work as a webcam; it 

said it did. At home, I hooked it up to the 
webcam application and it worked just 
fine. In fact, these tiny cameras (at $ 15, 
not a great picture) also focused pretty 
close. Since I was going to use it up 
close, the resolution did not have to be 
real clean. 

So — off to the site with the camera and 
a laptop. In minutes I had an account set up 
and was streaming video online. Now, any-
time I want to check on anything I would like 
to look at, at any of my sites where I have a 
webcam running, it is simple to do. 

DIFFERENT PROBLEM, 

SAME SOLUTION 

Not long after my signal level issue 

was resolved, the dehydrator at one of my 
sites developed regulator problems. The 
pressure level should be five psi, but the 
regulator was waffling between two and 
three pounds. 
I ordered a replacement, but needed to 

keep an eye on the pressure. Since I did not 
think the pump in the dehydrator was de-
signed for 24/7 operation, being able to do 

a visual check whenever I had access to the 
Internet would be a real plus. 

Fortunately, as it turned out, the pump held up for 
a little over two weeks of continuous running. The 
dehydrator is now fixed and the line is back up to five 
psi and holding. 

A reassuring reading available — 
anytime, anywhere via Internet. 

DO IT YOURSELF 
If you need to check or keep an eye on something 

— or are just curious — and have Internet connectivity, 

a webcam with one of the free services available is an 
easy way to do it. 

The basic requirements are an Internet connection, 
a computer to run the application from the webcam 
service, and some sort of webcam — any digital camera 
with a webcam function and application program will 
do. Of course, depending upon your OS there may be 

multiple variables. For example, I find I need to restart 
my XP system at least once a week. 

For those of us who have remote sites, I have found 
this to be a great tool! 

Dave Joseph is a radio and TV contract engineer, in Central 
Californina, primarily in the San Francisco Bay area. Contact Dave 
at w7amx@hotinail.com 

Send your tech tips to: editor@radio-guide.com 

Able to leap tall buildings? 

No distance or line- of-
sight restriction makes 
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Call the digital SIL experts today. 

Dave Chancey 805.968.9621 
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• Telephone extension 
• IP-based equipment control 
• Internet and e-mail connection 

Moseley 

Page 22 Radio Guide September 2007 



Congrats 
to you, 

Rick Dees, 
on your 

inauguration 
into the 

Radio Hall 
of Fame. 

1.18.R.1.0.6749 www.,;a,-;ati(ii().coryi 

Yo Rick! 
You Rock! 

Hey, when Rick talks, we listen. 

Rick Dees has always liked the look and 
feel of the traditional 5os- and 6os-style 
rotary fader consoles. For his new studio 
complex, SAS custom designed and 
built the Dees Digital Rubicon, a true 
Rubicon digital console control surface 
in the traditional style. 

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

Interested? For more info, give us a ring. 

SAS 

SIERRA 
AUTOMATED 
SYSTEMS 

20 years of listening. zo years of innovation. 
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Heavy Metal 
WLW's 500 kW Transmitter — 
Reaching for Just Another 10 dB 

My kids grew up in a most unusual home. For 13 
years my family lived at the WLW transmitter site in 
Mason, Ohio. Well known by those in the local commu-
nity as a historical landmark, it was always easy to find 

the way home or get a pizza delivered with that big 

tower in the front yard. 
But it is something inside the transmitter building that 

to this day never fails to awe visitors — over 60 years since 
its voice was last heard. I refer to the remaining sections of 

WLW's great 500 kilowatt, superpower transmitter. 

A BROADCAST LEADER 
WLW started its broadcasting life in Cincinnati, Ohio 

in 1922. It was first, or a leader, in many areas of 
broadcasting performances and technology of the day. 
But it is likely best known in broadcast technical circles 
for becoming the only station in the United States to ever 
operate in the Medium Wave band with 500 kilowatts of 

transmitter power. 
In the early days of broadcasting it was not uncom-

mon for a radio receiver to cost several hundreds of 
dollars (200 dollars in 1920 was the equivalent of 2,250 

dollars today). Obviously that was a lot of money. If the 
medium was to take off receivers certainly had to be more 

attainable for the average consumer. 
WLW's owner, Powel Crosley was credited with 

developing economical radios for the masses. He very 
quickly learned that for the public to be able to comfort-
ably receive a station's signal either the receiver would 

have to be very sensitive or the transmitted signal would 
have to be very strong. 

by Paul Jellison 

CRANKING UP THE POWER 
Since there were only so many things that could be 

done to make an economical receiver, Crosley and his 
engineers focused their energy on increasing the trans-
mitted power of the radio station. WLW made several 

10 dB jumps in power. From 500 Watts to 5 kW, and 
then 50 kW. 
WLW began 50 kW operations in 1928 using a 

Western Electric Model 7A transmitter. This transmitter 
remains at the WLW transmitter site to this day — and was 

operated on the air as recently as January 1, 2000. 

The 1928 Western Electric Model 7A. 

But even 50 kW was not enough for Crosley. 500 kW 
seemed the logical next level. Armed with a permit to be 
the only station operating on their channel in the United 
States, known as a Clear Channel authorization, they 
sought the next 10 dB level of power. Finally, the new 

FCC did grant WLW a permit to operate at 500 kW. 

BUILDING THE TRANSMITTER 

WLW was operating its Western Electric transmitter 
and a flat top antenna at its current location in Mason, 

Ohio. When it was decided to make the jump to 500 kW 
a total redesign of the station was in order. 

This was not just a transmitter upsize — it was a 
total rebuild. In the 1930's, a transmitter of this size 

was not a catalog item — it was a one-off custom 
device. Crosley Corporation contracted with RCA to 
direct this undertaking. RCA in turn contracted with 

Westinghouse and GE. 
Thus, the big three of the day were all involved. RCA 

was the general contractor handling design and over-

sight. Westinghouse provided the transformers, or "iron," 
for the rig and GE did the controls and RF circuitry, which 
was quite involved for a transmitter of that size. 

POWEL CROSLEY'S MASTERPIECE 

Speaking of size, this transmitter occupied two 
floors of an addition, roughly 60 X 35 feet, in the 
already spacious 50 kW plant. There was plenty of 
space to hold everything. 

The top floor of the building housed three RF 
cabinets, two modulation cabinets, and one AC rectifi-
cation and control cabinet. Down in the basement were 
housed the modulation transformers, RF harmonic fil-

ter assembly, power supply oil circuit breakers, filter 
capacitor banks, DC bias generators, and DC filament 
generators. The power transformers were located in the 

rear of the building. 
Each RF section was combined in series and could 

operate independently through a rather complex switch-

ing and control arrangement, in case of a failure in one of 
the cabinets. Similarly the two modulator sections could 
be operated independently. 

Since the Western Electric 50 kW transmitter became 
the RF driver for the larger 500 kW rig, the low level RF 
oscillators, drivers and amplification were not recreated. 
This has led some to believe that the 500 kW transmitter 

was just a linear amplifier. 

(Continued on Page 28) 
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Heavy 
Meter by Paul Jellison 

Continued From Page 26 

That was certainly not the case — the Western Electric 
rig was just a convenient source of RF drive. No audio 
was applied to the 50 kW rig during the operation of the 
500 kW transmitter. Audio on the 500 kW rig was applied 
to its own modulators. AC rectification was handled by a 
bank of rather large rectifiers that could be fickle if not 

given the proper warm-up times 

The 500 kW transmitter in operation. 

Though several tubes types were used in both modu-
lator and RF sections of the transmitter, the UV-862 
was used most continuously through out the life of the 
transmitter. 

The station used no limiting on the audio and, as a 
result, the transmitter would drop off when an errant 

cough or overly loud passage made it past all the opera-
tors on duty. (This usually consisted of a studio engineer 

and a transmitter engineer 

just massaging the audio 
levels — and adds a new 
meaning to "watch your 
levels.") Today this seems 
unthinkable but that was 
the state of the art in 1934. 

A WHOLE LOT 
OF POWER 

The transmitter was the 

biggest ever built up un-
til that time. Even the elec-
trical power system had 

to be beefed up because 
the power demands placed 
on the grid were pretty 
significant. 
A three-phase substation was constructed that was 

capable of supplying a 2-Megawatt load. The primary 
voltage ran 33.5 kV; the secondary voltage feeding the 
building and the transmitters was 2300 Volts, later raised 
to 2400 Volts after a primary voltage increase. The site 
was operated into the early 1990's with 2400 Volts as the 
primary building operating voltage. At that time it was 
converted to a more standard 480 Volt operation. 

If there was a fault in the rectifiers the whole commu-
nity knew it. As the fault pulled heavy currents from the 
grid the electric grid, the grid would cause lights to blink 
in homes and businesses around the transmitter site. 

There were stories of lightning strikes on the tower 
causing a blue light show on the tower's guy insulators. This 
went on utill an operator killed the RF, allowing the arc to 
extinguish — automatic protection did not come utill later. 

One of the UV-862 tubes, 
held by Power Crosley. 

... AND A LOT OF WATER 
The 500 kW transmitter was water cooled, as was the 

50 kW Western Electric transmitter. Again, the cooling 
system had to be beefed up to handle the extra energy 
needing dissipated. A spray cooling pond was created 
that dissipated the waste heat from the transmitter. 

WLW's cooling pond was 
used to dissipate a lot of heat. 

The concrete pond was roughly 70 feet by 70 feet, 

divided into two halves. This way the transmitter could be 
operated on just one half of the pond while the other half 
was undergoing maintenance. Inside were four pumps. 
Two iron pumps circulated water to the outside pond 

system and two bronze pumps operated the inside closed-
loop system. Dual pumps with the proper valve configura-

tion added a level of redundancy so the transmitter could 
remain operational while maintenance was preformed. 

The inside system used distilled water so contamina-

tion in the system would not cause problems with stray 
currents to ground. (With the voltage potential in the 
transmitter being 11,500 Volts DC, any stray resistance 

in the water cooling system could cause serious prob-
lems.) Heat transfer from the inside loop to the outside 
loop was accomplished through a heat exchanger. 

REACHING OUT TO THE LISTENERS 
To get the RF from the transmitter to the tower, a 10-

inch diameter, 100 Ohm coaxial transmission line was 
built on site. It had an aluminum outer and copper inner 

conductor. 
A brick ATU building was constructed, and housed an 

ATU capable of handling the massive currents and volt-
ages present for 500 kW operations. The ATU, in turn, fed 
a new, 827-foot cantilevered, guyed tower built specifi-

cally by Blaw-Knox to handle the extra power generated 

during 500 kW operations. (Continued on Page 30) 
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Heavy 
Mt by Paul Jellison 

Continued From Page 28 

The tower was visible for miles, and came to well 

represent the enhanced reach of the station. 

Interestingly, the tower's unique design led many to 
believe it was two self-supporting towers stacked back 

to back with the bottom one upside down. That is 

definitely not the case. It was designed specifically for 

this application. 

A POWERFUL DECADE 

This behemoth ran from the mid- 1930's through 

WWII. But it was ultimately killed, not by technical nor 

financial reasons, but by the politics ofthe day —and those 

politics were the eventual downfall of all superpower 

broadcasting in the United States. 
In the early 1940s, there were many voices clamoring 

for their slice of the RF spectrum. Viable FM and TV 

service were still in the future, so the number of radio 

channels was very limited. 
Politicians bowed to the pressure for more radio 

stations. It was felt that to allow a handful of superpower 

stations to dominate the AM band would be a disservice 

to the public. Thus, WLW's authority to operate was not 

renewed, and no more 500 kW stations ever came to the 

air in the United States. 

THE END OF SUPERPOWER HOPES 

In the 1960's a half-hearted push was made to 

operate at superpower levels once again. It was felt that 
by retrofitting the old RCA transmitter with modern 

ceramic tubes, 625 kW of power could be generated and 

modulated properly. 
The transmitter was maintained by the transmitter staff 

up to that point. But ultimately the clear channels were 

subdivided to allow new stations to operate on those once 

exclusive slices of spectrum. The hope of ever operating it 
again were dashed —and the superpower era was truly gone. 

THE NATION'S STATION 

I feel I was the steward of a piece of history that has 

seen many innovations through the years. I added my 
contributions and am sure there are more to come. 

When I first came to work for WLW the sense of 

history at the site was awesome. It was interesting to 

research and discover more over the years. My father and 

other old timers used to tell me stories of listening to 

WLW many miles distant. And their stories were very 
personal. WLW was invited into many peoples lives 

daily. For them to have recalled these memories over fifty 

years later tells me their impact was significant. I wonder 

how many people will recall what they have heard today. 

WLW has seen a lot of history. However it is still a 

vibrant and very successful modern day radio station. I 
was glad to have added my name to the Log Book. 

I MODULATE! 
Paul Jellison is a Regional Vice President of Engineering for 

Clear Channel Radio. Based in Wilmington. OH, he can be con-
tacted at pauljellison@clearchannelcom 

CrOSIell 

Two Brothers and a Business Empire 

That Transformed the Nation 

By Jeff Johnson 

Powel Crosley Jr.'s dream was to be an automobile 
magnate. He had a fascination with all things mechanical 
from his earliest days, especially cars. It is ironic that 
Crosley, one of the most successful industrialists of the first 
half of the twentieth century, realized great success, but not 
the success he dreamed of. 

Probably best known among broadcasters for WLW 
and its 500 kW transmitter — on the air in the 1930's and 
early 1940's — Crosley had great success designing, 
manufacturing, and marketing consumer products "for 
the masses, not the classes." He realized that the more 
powerful a broadcast station was, the less expensive a 
receiver could be. Selling radios was his goal — and more 
power was his means. 
A recently published book, Crosley, recounts the story 

of the Cincinnati Crosley family and the brothers Powel, Jr. 
and Lewis Crosley. Powel was the dreamer and Lewis the 
facilitator. The book was co-authored by Rusty McClure, a 
grandson of Lewis and the sole direct descendent of the 
Crosley brothers. 

Early in the 1920's ra-
dio was an exciting new 
phenomenon. "On the af-
ternoon of February 21, 
1921, two members of the 
increasingly curious gen-
eral public walked into a 
store and straight in to his-
tory," wrote Rusty 
McClure. The store was 
Precision Equipment in 
Cincinnati and the custom-
ers were Powel, Jr. and 
Powel Crosley, III, his son. 
There they found that a ra-
dio cost a hundred and 
thirty dollars for a one tube set — unaffordable. They did walk 
out with a twenty-five-cent pamphlet called The A. B. C. of 
Radio. They would build their own. 

Crosley tells the story of building that first radio 
through to the culminating achievement, the 500 kW WLW 
broadcasting plant in Mason, Ohio. It also tells of the 
development of other innovations "for the masses, not the 
classes," such as the Shelvador refrigerator, the Icy Ball 
non-electric chiller, and, yes, the Crosley automobile. 

Crosley, written by Rusty McClure, with David Stem and 
Michael A. Banks. Clerisy Press, Cincinnati, Ohio, 2006 

_GRO6LE 
TWO •ROTNItà• .%. 111 Cur.! 

real TWIN. • e tst m•7.0“ 

TITUS 
TECHNOLOGICAL 
LABORATORIES 

RX 

Automatically switches between two AES digital audio signals or a stereo 
analog signal. Analyzes digital signal errors (CRC. bit framing, etc.) and 

checks for loss of audio on the digital signal User programmable 

800.806.8851 INWVV.TITUSLABS.COM 

Model CRW-S Weather Receiver 

GORMAN-REDLICH 
257 W. Union Street, Athens, OH 45701 

Phone: 740-593-3150 — Fax: 740-592-3898 

349 

ets. 

' 9(/* e/)C 

e,? 

Model CRW-S Weather Receiver 

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

Redesign of our Model CRW now 
with the "SAME" decoder feature. 

Easy to Use and Reliable EAS Equipment* 

• Pre-programmed for your location. 

• Program interrupt relays built in. 

• Six audio inputs. 

• 2 minutes stored audio. 

• All operations via keypad. 

EAS1 Encoder-Decoder 

EAS1 Decoder 

EAS1-CG Encoder Decoder with built-in character generator. 

*Optional DTMF interface available. 

EAS1 Encoder-Decoder 

irrl ell • .‘" 

Model CMR Digital Antenna Monitor 

Model CMR Digital 
Antenna Mo iito-

• Remote Controllable 

• True ratio readings. 

• Phase sign automatic, no extra 
operation. 

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

Page 30 Radio Guide September 2007 
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FCC  
Focus by Jeff Johnson 

FAA Outsourced 
NOTAM Reporting 

Among the more frequent violations that get stations 
into trouble with the FCC, is the failure to report and/or 
promptly correct problems with tower lighting or paint-
ing. Furthermore, recent changes in the reporting sys-
tem, now contracted outside the FAA, make it worth-
while for station engineers to review procedures, phone 
numbers, and logging requirements. 

From the perspective of the broadcaster it is vitally 
important to follow the Rules set down by the Federal 
Communications Commission — the FCC. Disregarding 
or downplaying the importance of those Rules may result 
in heavy fines, or worse — loss of the station's broadcast 
license. 

Aside from merely following the Rules, ensuring that 
tower lighting is operating properly is a safety issue. A 
dark tower could invite a collision, destroying the tower 
and, more importantly, taking lives. 

TOWER LIGHTS 
When the FCC Radio Inspectors visit, a particular 

focus of their inspection is the proper operation, mainte-
nance, notification, and logging of matters pertaining to 
tower lights. 

In order to satisfy the FCC, should a beacon (flashing 
lamp) or other top light fail, that failure must be logged 
and also reported to the Federal Aviation Administra-
tion. The FAA will then issue a Notice to Airmen (NOTAM), 
warning them of the outage. This is detailed in Part 17.48 
of the FCC Rules. 

Sec. 17.48 Notification of extinguishment or im-
proper functioning of lights. 

The owner of any antenna structure which is regis-
tered with the Commission and has been assigned lighting 
specifications referenced in this part: 

(a) Shall report immediately by telephone or tele-
graph to the nearest Flight Service Station or office ofthe 
Federal Aviation Administration any observed or other-
wise known extinguishment or improper functioning of 
any top steady burning light or any flashing obstruction 
light, regardless of its position on the antenna structure, 
not corrected within 30 minutes. Such reports shall set 
forth the condition of the light or lights, the circum-
stances which caused the failure, the probable date for 
restoration of service, the FCC Antenna Structure Reg-
istration Number, the height of the structure (AGL and 
AMSL jf known) and the name, title, address, and 
telephone number of the person making the report. 
Further notification by telephone or telegraph shall be 
given immediately upon resumption of normal operation 
of the light or lights. 

(b) An extinguishment or improper functioning of a 
steady burning side intermediate light or lights, shall be 
corrected as soon as possible, but notification to the FAA of 
such extinguishment or improperfunctioning is not required 

All of this seems pretty straightforward, but some broad-
casters have noted a dilemma ofanswerability to two govern-
ment agencies — the FCC and the FAA — each with different 
agenda. There is also confusion concerning the takeover of 
the FAA NOTAM function by an outside corporation. 

WHO IS ON THE LINE 
In the past, a call would be made to the Flight Service 

Station (FSS) closest to the tower affected. This is no 
longer true. Lockheed Martin Corporation has been taking 
over the Flight Service Stations from the FAA. Recently, 
Radio Guide spoke with Tammy L. Jones, Public Affairs 
Specialist with the Office of Communications at the FAA. 
She agreed to address our questions. 

Radio Guide: "Ms. Jones, what was the reasoning behind 
this decision to outsource the Flight Service Stations, how it 
is being implemented, and how does it affect broadcasters?" 

Tammy Jones: "The FAA awarded a contract to 
Lockheed Martin for the services [previously] per-
formed by the FAA's flight services within the conti-
nental United States, Hawaii and Puerto Rico through 
a public-private competitive process. Lockheed has 
operated these Flight Service Stations since October 

of 2005. 
"Tower light outage Notices to Airmen (NOTAMs) 

are handled in the same manner as they were prior to the 
contract award and in accordance with FAA Order 
7930.2K. No changes were made to [these] operating 
procedures." 

(Editors note: The entire text of the current version 
of the FAA Order 7930.2K is dated August 30, 2007, 

and is available on the FAA 's Internet website at: http:/ 
/www.faa.gov/airports_airtrafficlair_trallic/publications/ 
atpubs/ntm/) 

THE NUMBER IN NEW YORK IS: 
Radio Guide: "When reporting a lighting problem, 

should all broadcasters always call the same number 
now? And, if the local FSS has not yet been transitioned 
is it acceptable to call the local number we used to use?" 

Tammy Jones: "Yes, all broadcasters should use the 
same number now for those locations already transitioned 
to Lockheed Flight Service for the 21st Century Opera-
tions (FS21). The number is 1-877-4-US-NTMS or 
1-877-487-6867. 

"Four sites have yet to be transitioned: Bridgeport, 
Cleveland, San Juan and Islip. Broadcasters should con-
tinue to use the telephone numbers they previously used 
for those four sites until they are transitioned. All sites 
will be transitioned by the end of this calendar year." 

Radio Guide: "How should a request for a NOTAM 
be made? What information should be supplied? Should 
we assume the Antenna Structure Registration (ASR) is 
always required?" 

Tammy Jones: "Yes, the ASR number is always 
required plus any other information needed by the 
specialist to process the NOTAM." 

(Continued on Page 34) 
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FCC 
Focus 

by Jeff Johnson 

Continued from Page 32 

THE LOGGING PROBLEM 

One of the problems reported by a number of broadcast 
engineers is a growing reluctance of the FSS employee 

contacted to accept the engineer's information, issue a 
NOTAM number, and give his or her initials to the engineer. 
This seems to be contrary to Section 4.1.1 of the FAA 

Order7930.2K. 

4-1-1. Accepting NOTAM linformat ion 

FSS facilities shall accept and document all aero-
nautical information regardless ofsource, provided 
the occurrence is no more than 3 days in the future. 
1pformationfrom other-than-authorized authorities 
shall be verified prior to NO issuance. 

Radio Guide: "The FCC requires that details of calls to 
FSSs be entered in the station's log, in case any questions 
arise later. What should the reporting person do if the FSS 

employee refuses to give an incident number or his initials?" 
Tammy Jones: "If the employee refuses to give his/her 

initials, the engineer should ask to be transferred to a 

supervisor. 

NOTAM CRITERIA 

Radio Guide: "Are the FAA's parameters requiring a 
beacon outage NOTAM the same as the FCC's? There are 
reports of refusal to issue a NOTAM for anything less critical 
than a complete tower lighting or top beacon failure." 

Tammy Jones: "Lockheed Martin parameters for issu-

ing beacon outage NOTAMs are dictated by FAA Order 
7930.2K. Operator guidance for FAA notification of tower 
light outages or improper functioning of lights can be found 

in CFR 47 section 17.48 (part of the FCC Rules; see above). 

You can obtain these orders and other information from the 
FAA website at www.faa.gov" 

FAA Order 7930.2K—Section 2. NOTAMS Lighting Aid 
5-2-1. General 

a. Originate NOTAMs concerning conditions oflighting 
aids you are responsible for controlling or monitoring. 

b. Report outages or irregular operations of all lighting 
aids within your flight plan area. Conditions requiring a 
NOTAM should be coordinated with the appropriate air 

traffic facilities. 
c. Commercial operators are required to report the 

improper functioning of any obstruction light or lights by 
telephone to the nearest flight service station or office of 

the FAA. (Emphasis added) Reporting the operating status 
of other types of obstruction lights is the responsibility of 
the operator. Reference - 47 CFR Section 17.48. 
d. The following information is required when reports 

are received concerning an obstruction light outage: 

1. Height of the obstruction in MSL (if known) and 
AGL. (Examples omitted) 

2. Location in nautical miles and 16 points of the 

compass from the nearest airport. 

3. Name, title (if appropriate), and telephone number 
of the person making the report. 

4. When possible, name, title ( if appropriate), and 
telephone number of person responsible for the ob-
struction lights if other than subpara d3, above. 

5. Return-to-service time. See subpara 5-2-2d11(d). 

[5.2.2d11(d): When a notice of light outage is received 
without a return-to-service time, inform the sponsor 
that you will be adding 15 days to the current time for 
the return-to-service time, at which time the NOTAM 
will be auto canceled. Advise the sponsor that any 
return-to-service time earlier than the 15 days shall be 
called in immediately.] 

6. Antenna structure registration number (ASR) see 
subpara 5-2-2d1 1(e). 

[5.2.2d1 1(e): When an obstruction light outage NO 
is auto canceled after 15 days, the canceled NOTA M, 
including the tower number/ASR number (antenna struc-
ture registration number), will befaxed to the appropri-
ate FCC field office. The ASR number shall be obtained 
from the sponsor when the outage is called in, and will 
be put in the text of the NOTA 

5-2-3. NOTAM (L) LIGHTING AIDS 

a. Any obstruction 200 feet AGL or less and more than 
5-statute miles from a public-use airport does not consti-

tute a hazard. 

GETTING THE WORD OUT 

Radio Guide: "Ms. Jones, could you outline the proce-

dures taken by the FAA once a NOTAM has been issued 
by the FAA? How quickly would a pilot flying near the 
tower involved become aware of the hazard?" 

Tammy Jones: "Upon receipt of NOTAM informa-
tion, the flight service specialist enters it into the US 
NOTAM System (USNS) database via FS21. NOTAM 
data is available almost immediately for use by flight 
service specialists and others who have access to the USNS 
database. Flight Services also notifies the appropriate Air 

Traffic Control facilities of the outage and duration." 
Radio Guide: "Thank you for your courtesy to our 

readers. This information will contribute to the safety ofall." 

REFERENCES 

Lockheed Martin maintains a website at this link: 
www.afss.com/ 

Published NOTAMs are available at this link: 
http://www.faa.gov/airports_airtraffic/air_traffic/publications/ 
notices/ 

The Aircraft Owners and Pilots Association (AOPA) 
provides this information on the new FSS system: 

http://www.aopa.org/whatsnew/air_traffic/ 
a76_process.html 

Jeff Johnson is a regular contributor to Radio Guide. 
Contact Jeff at jeff@eroof. com 

fcinfctkte 

Some calla. 

FTAAP 

"The Ultimate Translator Receluer" 

W
hy? Because it has so often brougheiffy', as well as downright 'useless' 
translator sites to fully airable signal. Add to that, the FT I Ars established 
record of reliability, and extraordinarily low maintenance and you have a 

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

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

The FT I AP(FM-only) and FTA-100P(AM/FM model) are available direct or 
through your favorite equipment dealer. 

fçtilfCt ee.. Electronics, Inc. 1-800-268-8637(11S. 8. Canada) 

6509 Tumid Road, linil H-1 Voice - 716-683-5451 
Bowmanoville NY 14026 fax - 716-683-5421 
Email 'proinfoefanfare.com" Websile: "www.fanfare.com” 

"Desi:ening receivers Md broadcasters can rely orz 

Ultramod Classic Processor 
  ULTRAMOD 

1:1•1,..de • 

• • 

UM-2000 Stereo Processor 

The UM-2000 is a self-contained, split band stereo 

FM processor, with AGC and an ultra transparent 
digital stereo generator. 

The audio processor section is an ultra-transparent 
AGC that preserves dynamic integrity while 

maintaining the modulation peak envelope at its 
maximum level. 

Designed to give you a concert quality, at a price you 
will like. 

• Selectable pre-emphasis 

• Digitally synthesized stereo generation 

• Dual composite outputs 

• Ultra-transparent split band AGC 

• 30 dB gain reduction capacity 

AFFORDABLE AUDIO PROCESSING 

Just $995.00 

Contact us for details and dealer demonstration. 

Broadcast Technology Company 
PO Box 2581, Garden City, KS 67846 

620-640-3562 — www.broadcasttech.com 
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DSPXtreme 
AUDIO PROCESSOR 

Extreme 

PROCESSING 
The DSPXtreme is the newest addition to BW Broadcast's 

DSPX range of audio processors and we've included a 
few new features you wouldn't normally expect in an 
audio processor. 

The first thing you will notice is the 2RU form factor which now 
includes two colour screens - one of which is touch sensitive. 
As well as looking great, the touch screen removes the need 
for jogwheels, joysticks and buttons allowing you to navigate, 
setup and control the DSPXtreme with a touch of your finger. 

Behind the stylish front panel you'll find 
we've included more of the features that 

have made the DSPX range cf processors 

among the best in the world. If yoL don't 
need all the features, no problem, the 
DSPXtreme is available in four different 

versions with tailored hardware and pro-
gramming features: FM, AM, CD, HD. 

For duality FM stereo broadcasting, the 
DSPXt-eme-FM includes the world class 

stereo encoder found in the DSPX and 

DSPX-.-a. As well as the standar: process-

ing features you'd expect in a top-line 

processor, the DSPXtreme-FW has dual 

output paths allowing HD and FM ser-

vices to be processed simultaneously 
without compromise. S'mulcasting of 
FM and HD service is not a problerr us-

ing the diversity delay feature. 

With 6- Bands of audio limiting, distor-
tion controlled clipping and look-ahead 

limiting you will have everything you 

need at your fingertips to create your 

own distinct sound for broadcasting or 
audio production. 

Rencte configuration aid monitoring 

is sinple with numerous connectiv-

www.bwbroadcast.com 

ity options. These incLde an Ethernet 

port for LAN or WAN access, an RS232 

serial port and an 802.11 ( IA/1;1) Wireless 

interface. If you don't require a full user 
interface a remote trigger port is avail-
able that allcws preset selection, through 
cortact closJres. 

You want more? No proolem. The DSPX-

treme has a flexible 'flash' upgradeable 
architecture which means that as we 

cortinue tc make enhancements and 

add feature;, you can continue to reap 

the rewards. You can simply download 

the upgrades from our webs te. 



IT    
Guide 

Battling Malware Infections 
Firewalls — both hardware and software — anti-virus 

software and anti-spyware software form a key line of 

defense in protecting the computers within your domain 
(both physical and virtual), whether it is just in the 

engineering department or the entire building. 
But what happens — and what can you do — if some 

malware gets through your defenses, whether "assisted" 

by staffer not? For many situations, the question actually 

is not if, but when it happens. 

TIME TO ACT 

Usually, it starts with an urgent call from someone 

who complains that their computer keeps restarting, or 

the keys are messed up, or they have been notified by 
somebody who received a virus warning after opening an 

email sent to them by the caller. What to do? 

Step 1: "Don't Panic!" The transmitter is still on the 

air. The computer problem is relatively minor. 
Step 2: As quickly as possible, disconnect from the 

network any machine suspected of being infected. Since 
you have no clear idea at this point what you are dealing 
with nor how this particular machine was infected or if 

it might try to infect other machines, it is best to be safe 

rather than sorry — sorry being a dozen calls later in the 
day reporting a similar problem. 

USE THE RIGHT TOOLS 

How you proceed at this point depends on the tools 

already installed on the machine. Anti-virus software and 

a good spyware detection program are absolute musts at 

by Steve Lewis 

this point. If the box has both, proceed to step 5. If not, 
this is the time to install them. 

Step 3: If the machine will boot up, install an anti-

virus program and spyware detector. You have choices 
at this point. Use an anti-virus licensed to your com-

pany or proceed to download from another computer 

— not the infected box — a trial version of Norton, 
Kapersky, AVG or similar programs. Burn the down-

load to a CDR. 
Repeat this process for anti-spyware. Ad Aware is a 

good choice. Spybot Search and Destroy would be a good 
idea. Again, burn them to a CD. 

Step 4: Take the CD to the infected machine and 

install the software. If everything has gone smoothly to 

this point, you are ready to scan. Depending on how badly 

hosed the machine is, you may need to troubleshoot your 

installs — some malware will at least attempt you from 

installing and/or running the detection software. 

FINDING THE PROBLEM 

Step 5: Scan the infected machine with the anti-virus 
software first. Depending on the amount of data stored, 

this process could take from a few minutes to an hour or 

more to complete. Remove (or at least quarantine) any 
files that are believed to contain a virus. 

Step 6: Repeat this process with the anti-spyware 
programs. As a general rule, these scans do not take 

nearly as long. If you have more than one anti-spyware 

program on the machine, repeat the scan using the other 
program(s). 

CLEANING UP 

Some malware can be fixed or deleted without harm 

to the operating system or applications while others 

will be more difficult and prove to be a severe problem. 
Your first test of success will be to reboot the 

system (while still disconnected from the network) 

and find out if it will run "correctly" after your scan-
ning has been completed. If it appears that all is OK, 

then immediately back up all important data files 

(spreadsheets, word processing files, etc.) to writable 

CD or DVD disks. This is protection in case the 

problem re-appears. 

As an absolute last resort, connect the machine to 
the network and transfer files to a safe location. Discon-

nect from the network again. 

TEST THE SYSTEM 

If the scans detected problems and you believe 

that these problems have been fixed, conduct a few 
more tests with the application first thought to have 

caused the problem. If the problem seems to be 
related to mail exchange, you will have to connect to 

the network and find a willing soul with whom you 

can exchange a few messages. 

If you are not satisfied that the problem(s) have 
been resolved, then there is but one final step: reload 

the operating system, let it patch until it is current, and 

then reload your application software. Remember that 

backup I mentioned a couple of paragraphs ago? This 
is the time to load it back to the computer. Oh, and do 

not forget to re-install virus and spyware protection. 
As is obvious, the steps presented here are very 

generic. As your scans find problems and list the names 
of the virus or spyware it has found, write those names 

down. You can then Google for those names and find 

out more about what was affected, and possibly find 
specific steps to deal with the infection. 

Steve Lewis has moved from announcing and engi-

neering to IT Manager and back. Contact Steve at 
mswmv@myvb.net 

W 11Cil YOU Want Mcbre Than 
Just Ain Antenna 

Full line of 

HD Radio Accessories: GAPS 1-1 

Circulators, Mask Filters, 

Reject Tuners, and 

Rigid Components. 

MASTER FM 

DUAL INPUT 

HD ANTENNA 

Made in USA since 1954 

JSHD DUAL INPUT 

HD SIDEMOUNT 

ANTENNA 

RCHA 10dB 

HIGH LEVEL 

HD INJECTOR 

JAMPRO ANTENNAS/RF SYSTEMS, INC. • P.O. Box 292880 • Sacramento, CA 92829 USA • Phone (916) 383-1177 • Fox (916) 383-1182 • www.jompro.com Your Partner for HD Radio Solutions 
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The USB-te-AES 
Digital Audio Solution! 

GND SPOIF OUT 

USB 1111. 

eel .rr‘ ‘ I I 
lammital 

SPOIF IN 

SPKR 

MUTE 

ON 

woww.henrYeng corn 

AESIN AES OUT 

AES DIGITAL I/O 

USS-AES MATCHIlar 
USB<>AES PROFESSIONAL DIGITAL INTERFACE 

LEFT OUT RIGHT OUT 

ANALOG PN 5200 

L • 
OUT Pur 
CON FIRM R 

L. 

OUTPUT 

The new USB-AES Matchbox connects AES/EBU digital audio to any PC. 

Just plug-and-play, no software or drivers are needed. 

Use sample rates of 48.0, 44.1, or 32.0 kHz. 

Digital input and output on XLRs, plus audiophile-grade analog outputs for 

critical monitoring. 

• Ou1put Confirm LEDs indicate play audio 

IN Gik 
• Transformer balanced digital I/O 

• Simultaneous Play and Record 
5ARs 

• SIDDIF I/0 also provided 

0 

• Monitor jack with Mute 
iv ERs e, 

• USB powe'ed — no ev al I wart! 

For complete specs, please visit www.henryeng.com 
In sock at all Henry Engineering dealers. 

We Build Solutions 

HENRY 

ENGINEERING 

626-355-3656 
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Field  GuidE  Antennas and RF Products 

Jampro HD Radio Antenna Pays Off for WFCJ-FM 

A space-combined HD Radio implementation was 
found to be an ideal upgrade for increasing this 

station's success and presence among its listeners. It 
was also the most economical solution for the non-
profit religious broadcaster. 

WFCJ-FM is a 50 kW 501c3 non-profit station 

broadcasting religious music and teaching to the greater 
Dayton, Ohio market. As such, we are limited regarding 
how many commercials and paid programs we air. 

For three days at the beginning of every October, 
we run spots to encourage donations from satisfied 

listeners. Donations are vital to us because they 
represent about one-third of our yearly operating 

budget. They also confirm that our listeners like what 
they are hearing. 
A major promise ofdigital transmission is being able 

to do multiple channel of programming. With this capa-
bility, we could satisfy more listeners, which would 
result in increased support. 

TIME FOR DIGITAL 
Early in 2006, we began to get serious about digital 

transmission. Dayton was one of the 28 markets that 
began to rollout HD Radio, and we began to see that 

larger stations like those of Clear Channel were going 
Fl D. At that time it was experimental. Licensing require-
ments were lower and it was less expensive than it is 

now. However, we did not plan to go HD that early. 
With the FCC Regulations that came out last March, 

it became no longer experimental. We saw an opportu-
nity to multicast and add a new, all-music HD-2 broad-
cast channel. An Internet feed with our main HD-1 
channel was also planned. 

We were already using praise and worship music 

programming that we received by satellite from Salem 
Communications for overnights on our analog trans-
mission, but were not using that content for the rest of 
the day. For HD-2, we thought we could just add 
another computer, take advantage of Salem's pro-

gramming, mix it with our programming, and feed it to 
the new HD-2 channel. 

INEXPENSIVE AND PAINLESS TRANSITION 
We have always constantly upgraded the station. 

We started moving toward HD a few years ago by 
installing Logitech router consoles for our Air, Pro-
duction, and Newsroom. New servers and Audio Vault 
automation workstations from Broadcast Electronics 

were also installed. 
Clair Miller, our Vice President and General Man-

ager often reminds me, "Don't go cheap and undercut 

yourself; get good equipment that is going to last a long 
time." Over that last 24 years at WFCJ. I have learned 
that is good advice. I have also learned that the more 
research you do and the earlier you plan, the better and 
less expensive new systems can be. 

The transition to HD was relatively painless. It was 
much less expensive than we originally thought, and we 
did not have to sacrifice quality or reliability by going 
with inferior grade equipment. In fact, we now have true 
reliability with redundant backup transmission. 

THE SPACE-COMBINED SOLUTION 

Of course, we could have gone HD by increasing the 
power on our main transmitter, adding a high-level com-
biner, and using our main six-bay antenna for the HD. Our 
transmitter could have handled the power increase, but 
doing that and buying the combiner and associated 
dummy load was very expensive. That route also meant a 
higher heat load, greater power consumption and more 
space taken up in the already crowded transmitter room. 

The idea of using a secondary antenna and space-

combining was very appealing. We only needed a small 
antenna to handle 500 watts, so I put a call into Jampro 
Antennas in California. They were very helpful and 
recommended their JLST model two-bay. 

The JLST is 
a circularly po-
larized, low-

power FM an-
tenna designed 
specifically for 
omni-directional 
translator/ 

booster applica-
tion, and it was 
rated at 500 watts 
maximum input. 
The antenna is 
made of stainless steel and hot-dipped galvanized steel. 
It seemed ideal for our HD application and it was 
surprisingly inexpensive. 

The JLST antenna as received. 

QUICK INSTALL 
Jampro put us in touch with Rick Funk at RF Special-

ties. Rick helped us with the design and engineering. He 
noticed we had an abandoned 7/8-inch transmission line 
on our tower. Since Miami Valley Christian Broadcast-

ing owns both WFCJ and the tower, we used that 
transmission line and saved some money. 

We ordered the JLST and Jampro shipped the two-
bay antenna mounted on a 15-foot pole. With all the 
hardware to bolt the assembly to the tower, it was ready 

for side mounting. 
We mounted the 
JLST at 460 feet, 

about 100 feet 
lower than our main 
antenna. Installa-
tion only took a few 
hours. 

Used in concert 
with our existing 
main six-bay di-
pole antenna, we 
are very pleased 
with the results of 
going HD with the 
Jampro space-
combined JLST. 
Technically, we 
have had very few 

problems since we 
fired-up the HD. It 

has been perform-
ing excellently. to its mounting position. 

The antenna being hoisted 

EXCELLENT PERFORMANCE 

The HD coverage has also exceeded our expecta-
tions. The signal is clean 25 to 35 miles out from our 
tower, depending on the terrain. I monitored the signal 
with my car, equipped with a Boston Acoustics receiver. 
Even while using a somewhat mismatched antenna, the 
signal quality was great. 

From Dayton, we reach from the northern part of 

Cincinnati over to the Ohio-Indiana border, which is 
35 miles away. We can be received in HD 25 to 30 
miles to the east and the southeast, where we are short-

spaced with another station. We can be heard in 
Wilmington, Ohio, about 35 miles away. Even with 

only 477 watts of power, our HD signal generally 
covers most of our 60-dBu analog signal area. 

At no sacrifice 
in signal quality, we 

estimate we saved 
about $20,000.00 
by going with the 
space-combined 
Jampro in compari-
son to the high-
level combining al-

ternative that we 
considered. More 
significantly, the 
Jampro antenna 
gives us redun-
dancy as a low-

power backup for The JLST antenna 

our analog and mounted on the tower. 

digital channels if our main transmitter goes do‘‘a. 

by John Graham 

SATISFYING LISTENER RESPONSE 
From the positive market response we have been 

receiving since last November — when we inaugurated 

our new HD-1 and HD-2 channels — we know that 
listenership has increased. Because of the diversified 

programming made possible by HD Radio, our listeners 

are more satisfied than ever before. 
Our new HD-1 channel is simulcast with our analog 

signal as required, and we have a new HD-2 music-only 
venue that airs around-the-clock. The HD-2 program-
ming is also fed to Internet listeners. (We currently are 
receiving more hits on our HD-2 programming Internet 
stream than on our analog programming Internet stream.) 

We have begun to receive unsolicited donations 
from listeners due to the fact that they like our two new 
HD channels. It is not only unexpected and a pleasant 

surprise, but breeds fresh optimism around the station 
that our future fund raising drives will be successful. 

And, because people like our new HD channels, they 
are asking where they can buy HD receivers. One 

listener was so impressed with our HD-2 programming 
that he inquired about getting an HD set for his barn — to 
play music to his show horses. Who knows, perhaps they 
will show better with inspirational music! 

HD AND JAMPRO WORK WELL TOGETHER 
HD Radio and the Jampro JLST antenna have been 

good for WFCJ in many respects. Clair Miller recently 
said, "Our initial listener response numbers indicate that 
they are listening to the main channel when they are 
driving to and from work. When they get to the office, 
they listen to the all-music HD-2 program." 

There is no question; the HD audio quality is a great 

addition to our station. Our listeners like HD. They 
evidently want to support it with contributions and keep 

our mission of providing quality religious music and 
teaching moving forward. 
I am glad we went digital earlier than we had 

planned. We are pleased we were able to get as good a 
signal — and yet save as much money — as we did with the 
Jampro antenna. 

John Graham, CSRE, CBNT, has been Chief Engi-
neer at WFCJ-FMfor the past 24 years. Graham can be 
reached at john@wfcj.com 

Jampro Antennas available at: 

SCMS Inc. 
www.SCMSinc.com • 800-438-6040 
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ThE New 5icorp-8 Voice Remote Control 

The Circuifteerices SiCer t -6 Voice ReFITOf F Control 

Use our pre-recorded voice responses or record your own' 

D .3 channels of metering, status and control (expandable tc 16) 
and up to 5 alarms per channel. 

NJo accessories necessary to control your site right out of :he box. 

D Auto-ranging, auto-caliibrating meters make setup a snap. 

D := unction scheduler, auto-logging & alarm reporting included. 

• 

Introducing the Sicon-8, a revolutionary transmitter site controller 
with custom voice recording technology for perfectly natural 
sounding cial-up or radio link control. All of the I/O, including 
E channels of relays, are included on the main board so there is 
no need to buy anything else. All metering, status and control 
conrections are on Jepluggiable screw terminals. An expander 
chassis, the SX-8, adds eight channels of metering, status & 
control to an existing Sicon-8 for a maximum of 16 channels. 
Designed to be controlled from any dial-up telephone, an 
Euto-answer cell phone or from its serial port, the Sicon-8 
gives you the control options that you need. A free, Windows 
program, the Sicontroller, gives you full access to all of the 
Sicon-8's programming and control functions. Basic logging 
func-.ions are inclwded. Live Internet interfacing is 
accomplished with an inexpensive accessory. Visit us online at 

www.circuitwerkes.com for complete info on the Sicon-8. 

REmote_ Rroacicast 5ofution5 
Cir-cooltVVErericotos 

à1\  

PGIVIAVIfic Input %-% BLC%•3?El 

• 

ItecTFI Mic/Line to Telephone Interface 

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

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

High quality, user-switchable, internal limiter 
prevents clipping. 

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

Individual gain controls for send, receive and 
neadphones levels. 

Unattended Dial-Up Broadcasts with the. DR-I0 

DThe DR-10 is a Dial-Up remote coitrol with balanced, telephone 
audio input & output that can control many automation systems 
or your audio console for unattended remote broadcasts. 

Our SilencerTM option removes control tones from the audio path. 

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

TelTap Pocket-Sized Manual Telephone Coupler 

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

D Serd or receive tele prone audio. 

D Compact size & low cost makes the TelTap a great acdition to 
your remote kit for main or backup capabilities. 

Discover more online at -  
vvvvvv.circuitwerkes.com   evy 

CircuitVVerlee.5. Inc.- 2805 NW 6tI Strect, Gainesvill€, Florida 32609, USA. 352-335-6555 

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

- 
1   
KARS-FM 60 
dEtu Contour 

rfSoftware, Inc 

rfinvestigator is a tool for analyzing FCC spacing, FCC contours & much more! Population data, 

LULC data, terrain data, Longley-Rice models, Topo! maps & drive test data can all be displayed in 

rfinvestigator. It offers a host of advanced features, many of which are not found in similar 
programs or are offered as expensive additions, like a terrain profile tool and our antenna design 
tool that can automatically calculate your antenna pattern for you. Add our program 
and never bu  another FCC database Ever! 

Although rfinvestigator offers sophisticated features, the user interface is intuitive & simple to 

use. ifInvestgator's power makes it useful to the experienced engineer while its easy-to-use 

menus make it friendly for station and group owners. u — 
II CCU AM Tools? Call Us! 

• Visit us at www.rfsofteare.com or call us at 352-267-1700 for info on our AM & FM tools! 
innovative engineering tools 
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Shively 6014 Dual Hybrid Antenna Solves a Dilemma 
"The laws of physics are fairly predictable - but not 

so the laws ofzoning," observed Rich Parker of Vermont 

Public Radio. The broadcaster was faced with a need to 
recte a downward radiation issue. A solution satisfying 
tough technical and political demands was required. 

Over ten years ago, new FCC Regulations for public 
exposure to radio frequency radiation (RFR) dictated a 
substantial decrease in levels was necessary for WVPS 
( I 09.7) at our Mt. Mansfield tower site. The existing six-

bay Shively 6810— side-mounted with a center of radiation 
(COR) only thirteen meters above ground level — was 
clearly not going to be able to be brought into compliance. 

SEEKING A SOLUTION 

The downward radiation from WVPS' 49 kW signal 

had to be lowered to 20% of its original value — from 1000 
uW/cm2 down to 200 uW/cm2. 

At this pristine mountaintop site there was no fenc-
ing allowed, so permission was granted to close the 
trails temporarily to restrict access to the area while a 

solution was sought. Then we called Shively's Bob 
Surette for advice. 

One option was to move to a nearby 200-foot tower, 
where station WEZF (92.9) had been operating for many 

years into a Shively 6015 panel antenna. The easiest 
option seemed to be replacing that antenna with a broad-
band Shively 6014 panel antenna array and using a diplex 

combiner to feed both stations into the antenna. Shively 
started work and produced a new three-around, four 
level, 0.9 wavelength antenna. 

In the meantime, heavy political forces were at work 
on the shared mountaintop site. HD TV was on the 

horizon and, because of the unique environmental and 
regulatory environment in Vermont, all the parties had to 
bond together in what was called the Mt. Mansfield 

Colocation Committee. 

DEVELOPING A MASTER PLAN 
The Master Plan was to coordinate the transition to 

HD TV, reduce RFR at the site to meet the new stricter 
guidelines, and work to combine as many radiators into 
as few towers as possible. Because of this, it was not 
possible to simply replace the 6014 panel antenna and 
move over to the new transmitter building. That would 

have been too easy. Thus, the antenna would sit at the 
factory for years, waiting. 

During the ensuing years, the project morphed into 
one wherein the final plan involved the building of three 
new towers (each under 200 feet so lighting would not be 
required) and combining as many radiators as possible on 
each tower. (The older towers are to be removed after the 

transition to HD TV this winter). After extensive debate 
and discussion of more than a dozen options, combining 
the FM signals into a panel antenna was still the most 

viable. 
As time went on, it became apparent that HD radio 

was close on the horizon. The original plan was to use 
analog/digital combiners with the Shively-developed 

Digital Injector. An existing Harris FM35K transmitter 
would supply the analog portion of the signal; the HD 
signal would be generated by a solid-state 6 kW digital 

transmitter, which would promptly dump something like 
5+ kW into a dummy load as heat. However, some 
exciting new changes were happening in the world of HD 

transmission systems. 

SHIVELY DEVELOPS REVERSE INJECTION 

Shively had recently proven the concept of employ-
ing the previously unused hybrid port of their panel 
antenna for HD signal injection. This produced an HD 
signal at the antenna of opposite polarity from the analog 

signal. A station's analog signal could be applied to one 
port of the hybrid, and the digital signal to the other. 

As built, the new broadband panel antenna exhibits 
an isolation of about 20 dB across the band between the 

ports. An isolator — essentially a circulator with a 

dummy load — was then placed at the output of the HD 
radio transmitter, to provide higher isolation between 

the additional RF 
coming back down the 
line from the higher-
powered analog FM 
transm itter and the HD 
transmitter. 

In order to opti-
mize system isolation, 
a Shively fine-match-
ing transformer was 
placed between the 
circulator and its 
dummy load, improv-
ing the match. Overall 
system isolation was 
improved sufficiently 
to produce a voltage 
standing wave ratio 
(VSWR) of approxi- panel antenna. 

mately 1:1.02 as seen at the digital transmitter — good by 
any standard. As a bonus, the Shively fine-matching 
transformer, used previously on the old system, had been 

repurposed. 

The Shively 6014 

REDUCING HD POWER REQUIREMENT 
The remarkable thing about all this was that by using the 

dual input hybrid, it was possible to scale down the require-
ments for the HD transmitter from more than 6 kW transmit-
ter power output (TPO) to less than 750 watts TPO. 

Additionally, when WEZF moves off of the existing 
older tower and onto the new antenna, the dual-input 
system will allow this simply by adding combiners. The 
WVPS 107.9 analog signal will be combined with the 
WEZF 92.9 HD signal up one transmission line; the 
WVPS HD signal will be combined with the WEZF 
analog signal up the other transmission line. Each line 
will feed a separate input of the antenna hybrids. 
A benefit of this arrangement was that we could 

specify a slightly larger than necessary HD transmitter 
and use it in FM+HD mode as a backup transmitter for 
each system. To go to low power backup, it is simply a 

matter of placing the Z2000 in HD+FM mode and turning 
off the FM35K main analog transmitter. We have found 

that when feeding the 6014 antenna in this way, the 
station's coverage is still quite remarkable for such a 
large reduction in power. 

A PLAN FOR SURVIVAL 

Due to the harsh nature of the weather at the site, 
Shively was asked to design and build a radome for each 
of the radiating elements of the panels — something they 

had never been requested to do before for this particular 
panel antenna. Additionally, because of visual and other 

environmental fac-
tors, they produced a 

new grey color formu-
lation for the radomes 
on this installation. 

The project was 

finished not a moment 
too soon. The final 
antenna installation 
happened fairly late in 
the year for Vermont 
mountaintop sites, and 
it was early October 
before everything was 
powered up. Within a 
couple of weeks the 
site was hit with a major snowstorm. The new antennas 

under the radomes performed perfectly even though they 

were covered with snow and rime ice. 

`..,-
, 

/ 
•--

•tr.• «likt....."-.._,..› - 

Custom designed radomes. 

Another protec-
tive measure was to 

place the power di-
viders ofthe feed lines 
below an ice guard 
inside the tower struc-
ture. As designed, the 
tower is a standard 
lattice tower with a 
shell of steel sur-
rounding it. The sur-
round is on special 
mounts to simulate 
the look of a large 

monopole. 
There is an access 

panel in the bottom 
with a standard lad-

by Rich Parker 

The Shively 6014 performed 
well in this environment. 

der up through a circular ice guard at the base of the FM 
antenna bays. It was beneath this platform — but be-
tween the tower and the shrouds — that the coupling 
elements of the power dividers for each of the indi-

vidual antenna element feed lines were located. Addi-
tional protection was thus provided. 

EASY ACCESS 

Due to the dozens of feed lines for the FM and HD 
TV antennas it was no longer possible to climb up the 

interior of the tower. In a bit of innovative design and 
fabrication, Shively was able to incorporate a rein-
forced climbing ladder into one face of the FM antenna's 
reflective backplanes. This allows tower workers to 

climb up to the TV antennas above by going onto the 
tower platform and then climbing the rest of the way on 
the rungs integrated into the FM panel antenna. 

Mount Mansfield is an extremely harsh environ-
ment with many challenges. Now that this installation 
has been through its first winter, it is clear that the 
design provided by Shively was right on target. With 
another winter season approaching, a Shively engi-
neer will be coming up one more time to sweep the 

antenna system. 
The dual, equally-sized transmission lines allow the 

transmitters to be split between the two lines so swap-
ping the lines will be easier if damage were to occur to 

either line. The system also was designed to maintain 

pressurization up through the feed points of each bay. 
Even if there were to be damage to an individual line, 
the entire system would still be protected. 

Now with our antenna COR more than 150 feet 
above the surface of the mountain, there are no more 
problems with public exposure to RFR. Furthermore, 
the additional height has eliminated much of the low 
radiation-center "bounce" from the old antenna that 

had caused additional reflections and multi-path. 

FUTURE PROOF 

The new Shively 6014 is "future proof." As it is a 

broadband panel, it can accommodate expansion op-
portunities such as other tenants seeking to locate at 

the site. 
The installation promises to be the crown jewel of 

Vermont Public Radio's statewide network. With WVPS 

107.9 now broadcasting in HD multicast, the station is 
able to provide a multitude of services to its listeners. 

Rich Parker is Director of Engineering at Vermont 
Public Radio. He can be contacted at rparker@vpr.net 

Shively Antennas available at: 

SCMS Inc. 
www.SCMSinc.com • 800-438-6040 
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End-to-End Solutions From SCMS 
Shively Labs Rigid Coax 

Get your RF Solutions from the 
Dealer That Knows Radio. 
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Introducing Rigid Coax from Shively Labs. 
Redesigned in 2006 — Shively's coax components incorporate more than 40 years of high 

power RF engineering experience with modern manufacturing techniques to bring you 
products that are as affordable as they are reliable. 

Large inventories ensure same day shipment on most orders, and detail drawings 
are available at www.shively.com to ensure that there 

are no surprises when you go to install your 
components. 

Superior Design - 

Fast Shipment - 

Low Prices! Contact SCMS 
at any of its offices 

to discuss your needs 
1 - 8 0 0 - 4 3 8 - 6 0 4 0 
Bob, Ernie, Matt or Mike 

HQ in Pineville, NC 

Mid- South: 1-877-391-2650 Bob Mayben 

Central: 1-731-695-1714 Bernie O'Brien 

West Coast: 1-866-673-9267 Doug Tharp 

Mid- West: 1-513-899-3036 Mary Schnelle 

South-Atlantic: 1-770-632-1295 Art White 

North-East: 1-315-623-7655 Jim Peck 

South-West: 1-210-775-2725 John Lackness 

Pro Audio: 1-877-640-8205 Ric Goldstein 

Latin America: 1-760-650-1427 Lily Massari 

www.SCMS inc.com 

INC. 
YOU KNOW WE KNOW RADIO , 
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FiEld GuidE  Antennas and RF Products 

Dielectric Saves the Day 
In October of2006, WKHQ-FM, Charlevoix, Michi-

gan, suffered a severe antenna burnout of its eight-bay 
antenna. The Class Cl 100 kW station was reduced to 
broadcasting on a single bay, stand-by antenna. 
WKHQ was in need of a good, high power antenna 

that could be delivered immediately. 

DIELECTRIC DELIVERS 
An engineering friend ofthe author, Del Reynolds of 

Northern Star Broadcasting, recommended Dielectric 

Communications. Del has several Dielectric antennas 
installed at his stations, including one at a full Class C 
which has been on the air for over 12 years with no 
problems. The owner of our corporation, Trish Garber, 
gave me permission to proceed with the purchase. 

Matt Leland, National Sales Manager of Dielectric 
Communications, was made aware of our emergency. 
I told him about our burnout, and explained our re-
quirements. 

Although time was of the essence, the purchase of a 
new antenna gave us the chance to re-engineer the 
system a bit. As part of the process, I was looking to 
recover some of the cost of the antenna replacement by 
increasing the number of bays, thus reducing power 
consumption and increasing tube/transmitter life. 

We were hoping to put as much energy as possible 
into a particular populated area some 40 miles to the 
southwest ofthe transmitter site. The station is in an area 
in which the population centers are pretty diverse, and we 
could afford not to use any null fill or beam tilt. 

Matt suggested that we purchase the Dielectric DCR-
M- IOC, ten-bay antenna. He told me that Dielectric 
could have the antenna completed in a week and shipped. 
We placed the order and, true to his word, Matt made sure 
the antenna arrived by truck on the 10th day. 

READY FOR INSTALL 

Everything was foam-packed in six crates. The in-
struction book for assembly was clear and well laid out. 
There was plenty of hardware — and extra pieces were 
included, just in case. 

We had our tower climbing engineer, Glen Walker of 
Walker Tower, remove the old antenna and prepare for 
the new one. What was remarkable about Glen's work 
was that he had the old eight-bay antenna down in one 
day — from a 590-foot tower. What was even more 
remarkable: Glen was 74 years old! 

He liked the Dielectric DCR-M-10C because it was 
light and could be easily assembled on the tower. We 

were about to find out just how easy that antenna was to 
erect and tune — without the need for a sophisticated 
network analyzer. 

THE DE-ICING CHOICE 
My friend Del has had good fortune running his 

ten-bay antenna at 2050 feet above mean sea level 
(AMSL) without de-icers or radomes. As radomes 
would add wind loading to the tower, we decided to go 
the same way. Why put added stress on the tower if it 
is not needed? 

We do get plenty of ice in Northern Michigan, but not 
as severe as some ofthe more transitional areas like Ohio 
or Indiana. Our icing is usually not thick enough to cause 

severe VSWR change on a broadband, center-fed an-
tenna like the DC R-M- 10C. 

INSTALLATION 

Glen's daughter Melissa and I were the ground crew. 

We would build a section and send it up to Glen. After 
the first day we had five bays in the air and the last five 
bays were up on the second day. Because of a slightly 
different center feed location, Glen had to do some re-

adjustment of the 3-1/8 Andrew Heliaxe on the tower. 
That was completed on the third day, and we were ready 
for some power. 

The antenna had 
been optimized at the 
factory for our oper-
ating frequency. The 
antenna was purged 

with nitrogen for sev-
eral cycles and finally 
pressurized to 5 psi. I 
liked the fact that Di-
electric has pressure 
popoff valves to pro-
tect the antenna in 
case ofover-pressure. 

POWERING UP 
We calculated a 

transmitter power out-
put (TPO) of 22 kW 
for the new array and 

began to excite the antenna. The power was slowly 
increased to about 18 kW, when I noticed the reflected 
power on the Bird system was approaching 200 Watts. 
This is higher than I like, but we ran out of time that day. 
I kept the power at 15 kW overnight. 
I noticed, too, that the reflected power meter had 

some wiggle to it. Slight though it was, it resembled 
arcing. Glen's forty years as an engineer and tower 
climber said that we were seeing the FM carrier side-
bands because the antenna was mistuned. Glen would 
come back on the fourth day of our installation and field 
tune the antenna. 

Access to the tuning elements on the Dielectric 
antenna does not require any disassembly of the an-
tenna. There is no requirement to observe impedance, 
reactance or admittance on an expensive network 
analyzer. However, Ido not want to downplay or make 
light of good engi-
neering practice. If 
you have access to a 
network analyzer, you 
can really zero the 
antenna for a VSWR 
that will work well in 
ice and non-ice con-
ditions. Whether you 
have an analyzer or a 
VSWR bridge, the 
tuning procedure is 
the same. 

There are a series 
of four adjustable tun-
ing elements in the 
tuning tube that you 
simply pull out or 
push in. While Glen was on the tower and in low power 
mode with a low power slug, we were able to get zero 
indicated reflected power within five minutes. After 

Glen was down from the tower, I went to full TPO of 22 
kW. The reflected power did not come offthe peg. It was 

still zero. Not bad for five minutes of tuning work. 

Up she goes! A bay of the Di-
electric antenna is ready for in-
stallation. 

Adjustable tuning elements 
make on-tower work a snap. 

ON THE AIR 

As mentioned previously, we did not have a pressing 
need to null fill or beam tilt the antenna. However, I did 
notice a change at about fifteen miles from the site, at a 
location that is lower than the surrounding area. Because 
of the vertical beam width being narrower than with the 

old eight-bay antenna, the station seemed to have slightly 
less signal in that particular area. 

by Brian E. Brachel 

I was able to tune the old CSI transmitter for a better 
AM noise figure and, combined with some changes to our 
processing, multi path was reduced. Coverage in that area 
became more acceptable to the owner. To fix the problem 
permanently, Matt told me ofa minor modification which 
could be performed on the array providing a beam-tilt 
down one to two degrees. We have had no near-field 
issues requiring the use of null-fill components. 

Another installation of the 
Dielectric DCR-M FM antenna. 

The new antenna opened up our high frequency audio 
response. This change required me to reduce the HF 
component on the Omnia processor by about 4 dB. Our 
signal was checked on a spectrum analyzer to confirm 
that the carrier waveform and SCA's did not change on 
the new array. All the engineering was now good to go. 

HANDLING THE WEATHER 

On some occasions this past winter I observed about 
200 Watts reflected at 22 kW forward. However, over 
one two-day period we did have a very bad icing event. 
The VSWR was over 600 Watts at 22 kW. 

My Bird meter is set to reduce TPO 3 dB — or to 
about 11 kW — if there is over 600 Watts of reflected 
power at 22 kW. The system quickly settled down. So, 
fortunately for us, the icing problem experienced this 
winter was nothing to be concerned about. 

A BLOWTORCH BRINGS NEW LISTENERS 
I can honestly report that this antenna is a blowtorch. 

The station continues to perform well in areas covered by 
the old eight-bay antenna. In addition, this antenna has 
given us new listeners in the city of Cadillac, some 70 
miles to the south. We are also performing well in the 
Upper Peninsula as far as Sault Ste. Marie, and west to 
Newberry. We run an Inovonics 705 RDS unit with 3.5% 

injection. I can decode that RDS subcarrier both in 
Cadillac and in Newberry. 

We were 100% back in the saddle on WKHQ just 
three weeks after the major outage. The owner and PD are 
very happy. When they are happy, I am happy. 

From quick delivery, to ease ofassembly, tuning and 
great performance, this engineer would rate the Dielec-
tric DCR-M-10C antenna a 10 out of 10. Dielectric will 
be used without hesitation on the next upgrade of our 
other Class C 1 station. 

Brian E. Brachel (K8LQ)has been employed as Chief 
Engineer with MacDonald Garber Broadcastingfor over 10 
years. Brian can be contacted at brian.brachel@l06khq.com 

Dielectric Antennas available at: 

SCMS Inc. 
www.SCMSinc.com • 800-438-6040 
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FM Broadcasters' 
First Choice 

SHPX ROTOTILLER® FM Antenna 
HD Radio ReadyTM 

• Rugged brass construction 
o Stainless steel brackets 

▪ Reliable series fed elements 

o Welded internally pressurized feed connection 

▪ Multiplexed versions available 

"HD Radio" is a trademark of ilBiquity Digital Corporation 

ELECTRONICS RESEARCH, INC. 

1UNI (812) 925-6000 I www.eriinc.com 

ECONCO 
New Power Tubes 

Newly manufactured tubes 
are now produced by Econco 

in Woodland California 

ECONCO 1318 Commerce Ave., Woodland, CA 95776 
Phone: 530-662-7553 Fax: 530-666-7760 

Toll Free: 800-532-6626 Website: www econco.com 

TRANSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

Visit Our Website — www.fmamtv.com 
Send your e-mail requests to: transcom@fmamtv.com 

Fine Used AM & FM Transmitters & New Equipment 

2.5 kW 
5 kW 

AM 5 kW 
5 kW 
50 kW 

FM 

1986 Harris SX2.5A Single Phase 
1982 Harris MW5A 
1987 Harris MW5B 
1988 Harris SX5A Single Phase 
1985 Continental 317C2 

1.0 kW 2007 Crown FM1000A 
1.0 kW 2007 Crown FM 1000E 
1.0 kW 2001 Harris Quest 1 
7+ kW 2002 Harris Z16HD IBOC 
7+ kW 2005 Harris Z16HDS IBoc 
10 kW 2001 Henry 10,000D-95 
20 kW 1985 Harris FM2OK 
20 kW 1989 QEI FMQ20,000B 
25 kW 1998 Continental 816R-3B 
25 kW 1990 Continental 816R-3B 
25 kW 1980 Harris FM25K 
25 kW 1996 Harris HT25 
35 kW 1987 Harris FM35K 
50 kW 1982 Harris Combiner 

(w/auto exciter-transmitter switcher) 

USED MISC. EQUIPMENT: EXCITERS: 
Altronic 20kW Air Cooled Load *New* 20W & 30W Synthesized Exciters 
Bird RF Thruline Watt Meter, 50S Used 2004 Harris 2nd Generation 

Please go to our website for updated listings. 
Retuning and testing available — call for quote! 

-4,•J 

OMB STL systems for radio, complete 
with antenna and cable for under S5.000! 

2655 Philmont Ave, Ste 200, Huntington Valley, PA 19006 

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

* Gibralter IV Series 

• Horizon to Ilorizon 

• Standard A/-Id. 

• Ilea%) Dot) Polar 

ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 

AN LENNAS 

COMMERCIAL QUALITY 
Ea", 9,11 1 Or^ 1 2m 1 5, 1 Orr 2 am 2 m 3 Om 3 3rn 3 0m 3 9,1 4 2m 4 Sm 0,11 

Call For Info 

800-627-9443 608-326-8406 

www.dhsatellite.com 

Offering: 
* Feed Horns 

•* LNB's 
Multi-Cable 
* Receivers 
* Controllers 
*Antenna Covers 
* Custom Fabrications 

keOVER 600,000 Manufactured 
• High Efficiency • Custom Fabrications 
• Fast Direct Delivery 5 Year Warranty 

Fax: 608-326-4233 
Email: dhsat@mhtc.net 

Buy Factory Direct & 

Save! 
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Service co uide Radio Equipment Products and Services 

RIN 

Rebuilt Power Tubes 1/2 the Cost of New! 

tste-w 
Se ECONCO 

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

4:0 
eiicy 

Complete Station Automation and Live-Assist System 

ControlReadyTM 
Since 1989, over 2000+ stations have chosen VVireReady products 
Our reliability, 800 support & service can't be beat. 

• Software & 500GB rack- mount RAID packages from $4,995 
• Free 800 support & free upgrades 

Overlaps, background records, voice tracks 
- Works with Broadcast Tools switchers 
• Need pure uncompressed music? Only $ 1/song 
' For more info: www.wireready.com/radio 

(800) 833 4459 
sales@wireready.com 

imee1-:4•-•É 
• -- -•••1 
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Microphone Flags 

III 94efil 
800.450.6275 
micflags.com 

All our Mic Flags feature our PRO-TECH paint (non-chip). All shapes and sizes, CUSTOM and BLANK mic flags. 
camera sfickers-promotional products-lapel pins your first choice for quality and service 

DA HOOK DA GAP 
Safety Grounding Hook Lightning Dissapation Gap 

Solid Brass Hook & Hardware 
Fiberglass Rod Handle 

#10 Copper Cable & Alligator Clip 

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

Wilk Science and Technology Inc. 
1112 North Grove Avenue, Oak Park, Illinois 60302 

Telephone & Fax: (708) 524-8588 

CCA PARTS 84 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. cc aelectronics.net 

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

Cool-Amp 

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

*Minimize power loss from 
corrosion & oxidation 

Conducto-Lube 
Silve, . 1! 

*Reduce resistance 
Prevent power interruptions 

'Prevent data errors 
Prevent power failure 

bttL'b-.L.M! -exaes 
Ph 503-624-6426 

www cool-amp corn 
Fax: 503-624-6436 

email sales@cool-amp corn 

D&C Electronics Co. 
- New Tubes - 

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

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

352-688-2374 or 800-881-2374 

w VISA & MASTERCARD Accepted 

AM Ground Systems Col 
Ground System Construction, 

Evaluation & Repair 

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

BALJE 
TRANSMITTERS. INC. 

www.bauertx.corn 

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 

N7 Electronics Electronics 
Your Authorized Source 

for Tubes and Capacitors 

Turn to Richardson Electronics for all your 
vacuum tube and capacitor needs 
• $7 million in broadcast inventory 
• New and rebuilt product 
• Same day shipment 
• Full manufacturers warranty 

• Technical support 

Call today, receive your product tomorrow. 

800-348-5580 • 630-208-2200 • www.rell.com 

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

(760) 438-4420 
LINKOSURCOM.COM 

From Milliwatts to Kilowatts 

Eimac • Amperex • Svetlana • WA-Corn 
A IL...me Motorola • Toshiba • Philips • Mitsubishi 

Se Habla Espanol • We Export 

e 800-737-2787 
780-744-0700 Email: rfperfparts.com 

evv.rfparts.com 
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Radio Equipment Products and Services 

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

Are YOU Prepared? 

NCE-FM Engineer's Seminar 
Two days of learning & networking! 

D.A. Design • TV-6 Protection 
Finding Openings • On-line Resources 

Domestic Protection • International Rules 
National Environmental Protection Act 

Washington D.C. July 30-31 

Total Seminar Price $750 
Includes Breaks, Lunch & Materials 

Visit nce4m.com for details 
Contact Alex Johnson at 352-367-1725 or 

alex©nce-fm.com to reserve your seat 

Squeeze them on 
Jumper Wire. Great 
for temporary or 

permanent jumpers. 

You need 2 per pair! 

ST Connectors for 
66 Blocks... 
Bag of 10: $ 6.95 
Bag of 103: $65.00 
(Ridiculously Expensive!) 

We also have Punching Doublers, 66 
Blocks, Single Pair Jumper Wire in 

Assorted Colors, 66 Block & Modular 
Attenuators, and many other Unique, 
Problem Solving Telecom Products. 

Fix RF 
Problems! 

Handset Modular: $18.95 
1 Pair Modular: $14.95 

2 Pair Modular: $18.95 

1 Pair Hard Wire: $ 8.95 

99% Success Rate. 

RF Eliminator 
1011120111 

MN. 
RF Filter 

Choose the frequency range for maximum rejection: 

• 51D 3mhzAl') •3 3Cm hz •26 60mhz. • 60 to 15Cmhz ) 

Now Available... Combination AM & FM Filters! 

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

www.sandmar .com 

Mike Sandman... Chicago's Telecom Expert 

Call for FREE Catalog: 630-980-7710 

RECEIVERS 
OUTSTANDING specifications and pricing on 
professional quality receivers for EAS, station 
monitoring and translator applications. 

The AFC3 is a three receiver rack mount 
that is configured for your EAS or monitoring ê 
specific application. 

Our AF210FM receivers meet today's 
Translator application specifications for 
reliability, linearity and cost. 

1111183=1111010« 

DAYTON INDUSTRIAL CORPCRATION 
2237 Industrial Blvd., Sarasota, FL 34234 Tel: (941) 351 4454 
Quality Receivers Designed and Manufacture° in the USA 
Email: sales@daytonindustrial.com Website: www.daytonindustriaLcom 

The Band Scanner is a tool to evaluate FM broadcast band congestion and 
to log station identification parameters. The system is powered by the USB 
port of any Windows PC. Supplied free of charge Windows software 
sweeps the receiver across the FM band, logging every carrier and 
generating a spectrum display of carrier level vs. frequency. It then 
analyzes each carrier and creates a station list. Stations with an RDS 
presence are further refined to show all the radio data groups being 
transmitted. Its interface is like a portable radio: It may be tuned manually 
through the receiver screen or by double-clicking a point on the spectrum 
plot or an entry on the station list. Spectrum plots may be saved as jpg or 
bmp files. The ROS data error level is graphed in a separate window on the 
receiver screen. The program can be monitored with headphones plugged 
into a standard 1/8"jack. 

Pr) EVA® 
F3 IF?. c:)A CA. Si" 

Contact us at: 
soles@devabroadcast.com 
www.devabroadcast.com 

Band 
USB FM-Scanning Receiver X4 ,5 Analyzer 

Doug Vernier 

BESC° INTERNACIONAL 

"Now in Our 34th Year -

World Leader 

in AM-FM 

Transmitters 

AM & FM Pre-Owned Units in Stock 

All Powers and Manufacturers 

Instruction Books - Spares - Complete 

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

McPherson Radio 
Specializing in pre-owned QEI transmitter products. 

QEI — 6 Month Warranty — QEI 

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 

Telecommunications Corriultants 

4 FCC Applications for AM, 
FM, TV, DTV, LPTV, SIL 

4 Upgrade and Due 
Diligence Analysis 

Frequency Searches 

Soft 
t 04411 

4 Site Relocations 

4 Propagation Prediction 
with Custom Mapping 

▪ Demographic Analysis 

4 Directional Antenna 
Design 

We use V-Soft Software! 

www.v-soft.com consulting@v-sott.com 800-743-3684 

Professional Engineering Services 
*FCC Applications 
*Coverage modeling 
*RF exposure limit reports 
*STL & microwave path analysis 
*Co-location and interference studies 
*Expert witness testimony by P.E.s 

www.rfengineers.com 

RIFEngineers, Inc. 352-367-1725 

(f 

MOORETRONIX 
BROADCAST 8. INDUSTRIAL ELECTRONICS 

Our 5th Year 
Our client list continues to grow. 

Thank you for your confidence 
and equipment purchases. 

We Re-Condition 
Pacific Recorders BMX AMX, 

ABX and RMX, Stereo-Mixer and 
Mixer News-Mixer products. 

Solve Your System Wiring Problems Fast! 

1+-P— ellmi.111111111re i• 

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

Tel: 800-300-0733 Fax: 231-924-7812 

WVVVV.MOORETRONIX.COM 

Professional 
Equipment Repair 

Consoles 

▪ Exciters 

11- STLS 
•••• Automation Systems 

Audio Processors 
▪ Transmitters 
b.- Remote Equipment 

at Lightner Electronics, Inc. 

Toll Free: 866-239-3888 
www.LightnerElectronics.co 

www.digitalradioengineering.com 

Phone: 845-355-4001 
digita I radio‘nginee,ng 

Professional Broadcast Engineering Services 

Consulting • Project Management • Contract Engineering 

FCC Alternative Inspections • Due Diligence Inspections 

Engineering Staff Oversight • Engineering Staff Assistance 

Facility Inventory • Broadcast Equipment Acquisition 

New & Pre-owned Broadcast Equipment Sales 

AM & FM TOWER SIGNS 
STANDARD AND CUSTOM SIGNS 

ANTENNA LEASING SIGNS TOWER REGISTRATION SIGNS 
GUY WIRE MARKERS ANTENNA TAGS 

FREE PRODUCT INFORMATION 

antennalD@msn.com 
610-458-8418 

Glenmoore, PA 19343-9552 www.antennalD.com 
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'ARM 
We hear you. Loud and clear. 

"'vow 

LOOK TO LARCAN FOR TRULY MADE 
TO MEASURE FM SOLUTIONS 
Designed with a difference to ensure the highest quality audio performance - 

LARCAN offers a superior range of solid-state FM solutions from 25w to 5kW. 

Customer driven and purpose designed for optimum performance - we bring 

you the ultimate in FM broadcast technology from ' start to service'. 

We hear you. Loud and clear. 

25w FM Translator 
FMT-25 

U.S. Tel: 1-303-665-8000 • Fax: 1-303-673-9900 Canada Tel: 1-905-564-9222 • Fax: 1-905-564-9244 

www.larcan.com Email: sales@larcan.com 

Custom Fit Features: 

• Superior Audio Performance 

• Modular Design 

• Wideband Operation 

• Automatic Tuning (front-end) 

• High Selectivity 

• Fully Synthesized (Tx and Rx) 

• Internal FCC Code Key Module 

• Compact 1RU Design 

Radio 
Reignited 

NEW DIRECTIONS. NEW DEFINITIONS. NEW DEVICES.  

Frank Cooper 

Vice President of Marketing, 

Pepsi-Cola North America 

Tony Ponturo 

Vice President of Global 

Media 8 Sports Marketing, 

Anheuser Busch 8 
President/CEO. 

Busch Media Group 

Technical Program: 
RF Safety Course 

Richard Strickland 

RF Safety Consultant. 

RF Safety Solutions 

Super Session: 

What America's Most Influential 

Marketers Say About Radio 

David Verklin 

CEO. Carat Americas 

State of the Industry 

• - 
Kew tilkilleart Presentation of 
first-evei IIAB HD Radio Mu'toast Award 

STATE CY:: THE INDUSTRY KEYNOTE ADDRESS 
ADDRESS . 

RAD 0 ,iNCHEON 

SPEAKER 

Bill Press 

The Bit, Press Show Hardline 

Libera. Talk With No Apologies 

Jones Radio Networks 

Super Session: 

The Bedroom Project 

How Young Americans 

Use, Consume, and Interact 

with Technology & Media 
Fred Jacobs 

President 

Jacobs Media 

In pannerstap with Arbrtron. 

Technical Program: 
AM/FM Transmitter Workshop 

John Bisset 
North East Regional Sales Manager. 

Broadcast Electronics 

THE Nab 

%6D O I.:1*. 

WO 

0 Capital Marked, 

Radio Luncheon 
Luncheon Sponsored by 

.irctB NATIONAL RADIO 

AWARD RECIPIENT 

Jerry Lee 

President.WBEB 18101 

Philadelphia 

AWARDS SHOW H DST 

Glenn Beck 

Talk Show Host. 

Premiere Radio Networks 

e ASCAP 

MARCONI 

AWARDS 
NAB Marconi Radio Awards 

Reception, Dinner & Show 

Sponsored by 
FO) 

ENTERTA NMENT PROVIDED BY 

COLLECTIVE SOUL 

Courtes} ot II Music Group. COS Music, LLC 

Aftenvore featuring the single "Hollywood" 

September 26-28. 2007 

Charlotte Convention Center 

Charlotte. North Carolina 

wwvv.nabradioshowscon 
RR 
CONVENTION 
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FINAL STAqE 
RADIO ROUNDUP 
The Radio Guide Event Register 

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

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

BOS-CON 2007 
October 5, 2007 
Marlborough, Massachusetts 
www.bos-con.com 

123rd AES Convention 
October 5-8, 2007 
The Javits Center, New York 
www.aes.org/events/123/ 

Madison Broadcasters Clinic 
October 9-11, 2007 
Madison, Wisconsin 
www.wi-broadcasters.org 

Pittsburgh SBE20 Regional Convention 
October 10-11, 2007 
Monroeville, Pennsylvania 
www.sbe20.org 

35th Annual SBE22 Broadcast/Technology Expo 
October 16-17, 2007 
Verona, New York 
www.sbe22expo.org 

5th Annual Ohio Broadcast Engineering Conf. 
November 29, 2007 
Worthington, Ohio 
Contact: Patti Geary at pgeary@oab.org 
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Comrex - 5 

Continental - 29 
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Website 

www.amgroundsystems.com 

www.aptx.com 

www.armstrongtx.com 

www.audioarts.net 

www.audionlabs.com 

www.axiaaudio.com 

www.baycountry.com 

www.bext.com 

www.broadcast-devices.com 

www.bgs.cc 

www.bsiusa.com 

www.broadcasttech.com 

www.bwbroadcast.com 

www.circuitwerkes.com 

www.comet.ch 

www.comrex.com 

www.contelec.com 

www.dhsatellite.com 

www.davicom.com 

www.dnnengineering.com 

www.econco.com 

www.eriinc.com 

www.fanfare.com 

www.gorman-redlich.com 

www.graham-studios.com 

www.henryeng.com 

www.inovon.com 
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Jampro - 36 

JK Audio - 9 

Kintronic Labs - 9 

Larcan - 46 

LBA Technology - 21 

Lightner Electronics - 26 

Micro Communications - 33 

Moseley - 22 

NAB Radio Show - 46 

Nautel - 18 

Nott Ltd. - 29 

OMB America - 33 

Omnia - 17 

Orban - 48 

Peter Dahl - 26 

Pristine - 2 

RAM Broadcast Sys. - 32 

Radio Systems - 27 

RCS - 10 

SAS - 23 

SCMS Inc. - 11, 41 

Shively Labs - 27 

Telos - 13 

TFT - 19 

Tieline - 7 

Titus Technology - 30 

Transcom - 43 

Website 

www.jampro.com 

www.jkaudio.com 

www.kintronic.com 

www.larcan.com 

www.lbagroup.com 

www.lightnerelectronics.com 

www.mcibroadcast.com 

www.moseleysb.com 

www.nabradioshow.com 

www.nautel.com 

www.nottltd.com 

www.omb.com 

www.omniaaudio.com 

www.orban.com 

www.pwdahl.com 

www.pristinesys.com 

www.ramsyscom.com 

www.radiosystems.com 

www.rcsworks.com 

www.sasaudio.com 

www.scmsinc.com 

www.shively.com 

www.telos-systems.com 

www.tftinc.com 

www.tieline.com 

www.tituslabs.com 

www.fmamtv.com 

Radio Guide Engineering Services 

Consulting Professional Engineers 
• FCC Applications 
• Frequency Searches 

• Co-location Studies 
• Custom Map Preparation 

• RF Exposure Reports & Maps 

• Coverage Modeling & Maps 

• STL & Microwave Path Analysis 

• Interference Analysis Studies 

- 

RH-Engineers, Inc. 
alex@rfengineers.com 352-367-1725 

ZMILEC? 
IWeave go* 
Multi-Station Relay Adapters LEij 
(Control up to 4 stations with one Endec) 

OEM printer replacements & paper 

(9 meter rolls. 1/3 more paper, less paper changes) 

reinute Controls and Automation Intertac 

'notes with LCD signs. RVVT and RMT interface modules 

r e_ l-.  

For pricing and details on these and other innovative products 
for the broadcaster, call or visit us on the web at: 

DM www.dmengineering.com 
Lngmeeririg_ 2174 Chandler St. Camarillo, CA 93010 805-987-7881 800-249-0487 

oft 
CO,INIL NI( 
al (*a Software 
good Vageweedeg 

The Leader in Broadcast Engineering 
Consulting Software! 

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

Run AM-Pro 21-m to perform AM 
skywave and groundwave allocation 
studies, interference analysis, & 
coverage mapping. 

Ib) Use FMCommandern" to study 
FM allocations using spacings and 
contour-to-contour protections. 

to Run Terrain-3DTm to plot STL 
paths and Longley-Rice coverage 
over 3D terrain. 

www.v-soft.com • 800-743-3684 • info@v-soft.com 

Consulting Communications Engineers 

EMC Test Lab 

• FCC Applications 

• Frequency Searches and Coordination 

• AM-FM-CATV-ITFS-LPTV 

• EMC Test Lab - FCC and European ( IEC) 

OWL ENGINEERING, INC. 

Email: info@owleng.com 651-784-7445 Fax: 651-784-7541 

5844 Hamline Ave. N., Shoreview, MN 55126 Member AFCCE 
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Adot HD 
The Orban Optimod 6300 is perfect for processing your HD digital channels. 

L_. 

iL 
ED) 

1, OUTPUTS 
VA studio AGC 

(with peak limiting 

for SIL protection) 

STL 

AES/EBU #1 

A no-compromise y  A low-delay 

processing chain for talent headphone 

digital transmission processor 

and media 

HD Transmitter 

Announcer's 

ti4 Headphones 

and/or Monitors 

Interplex or Internet Stream Headphone Monitor/Amp 

Left/Analog and Right/Analog AES/EBU #2 

on• — ••■• 13 a  a lo 
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2 1 
1 10 

/10 item, 
lob Ent% 

orb« 6300 
OPTIMOD 

Çeft 
otbe Oil 
For a list of distributors visit 
www.orban.com 

7970 South Kyrene Road 
Tempe, Arizona 85284 
Phone 480-403-8300 
Fax 480-403-8301 

r%;) CHOICES OF 
L PROCESSING 

AGC AGC with Limiting \ Multiband Multiband with Limiting 

• Two digital AES/EBU outputs and one stereo analog output. 

• Mastering-quality look-ahead limiter provides tight peak control for both "flat" and pre-emphasized channels. 

• Flexible routing: Any output cal emit the AGC or Multiband processed audio, with or without look-ahead limiting. 

• Exclusive PrecodeTe technology minimizes artifacts in low bitrate codecs ( like HD Radios HDC) without sucking the 

life out of the audio. 

• New compression ratio and knee controls makes the 6300 ideal for mastering and production studio applications. 

• Remote controllable via GPI contact closures, Ethernet, and RS232 serial connections. 

• Smooth, responsive PC Remote Control application for Windows PCs is included. 

• Quick Setup wizard, dozens of excellent factory presets, and LESS-MORE control make setup and tuning easy. 

• ncludes CBS Loudness Controllerre for TV applications. 

The Orban 6300 is a high-quality, multipurpose stereo audio processor for digital radio, digital television, netcasts, SIL protection, satel-

lite uplink protection, and drgital mastering. With 20 kHz audio bandwidth, the 6300 succeeds Orban's popular OPT1MOD-DAB 6200 audio 

processor but offers improved processing algorithms and more elexibility. 
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Radio Guide Websites 
Radio Guide: www.radio-guide.com 

White Papers: www.radiopapers.net 
Used Gear: www.radio-classifieds.com 

Radio History: www.oldradio.com 

Tech Manuals: www.radiogearguide.com 


