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Studio 

Digital transmission now a reality. 

Is it time to convert your studios? 



15 kHz MPEGAN-A-BOX! 

NEW! DigiStor-MP stores 20 minutes 
of 15 kHz audio! 

It's ideal for. 
• Station ID, SFX 
• Network news delay 
• FAS store-and-forward 

Cool features... 
• 99 messages 
• GPI, RS232 remote 
• Analog & digital inputs 

MORE NEW PRODUCTS! 

DigiMatch 2X6 is a " Digital Matchbox" 
• Coverts between SPDIF and AES/EBU 
• Digital DA with 6 digital outputs 
• Rack mountable, built-in AC 

Matchbox and Twin Match 
• Rack-mountable 
• Built-in AC supply 
• RCA, XLR connectors 
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The World's Finest IKW AM Broadcast Transmitter 

The ENERGY-ONIX PULSAR 1000 

100% Solid State 

High Efficiency PDM Modulation 

• Response +0.5db from 30 to 10,000hz 

• Distortion Less than 0.4% g 1Khz 
Can Operate 24 Hours per Day with 100% Modulation 

with Sine Wave Modulation 

125% Positive Modulation with Programming 

Five Preset Power Levels 

Five Times Overload Recycling 

(3) Hot Plugable - 400 Watt Modules 

Front Panel Tuning & Loading Controls 

1200 Watts Power Output Capability 

When Transmitter is " Off', Exciter is " Off' to Conform 

with FCC "Night Time" Regulations 

Conventional, Brute Force Low Voltage (+ 72v) Supply 

Inexpensive Power Mosfets (less than $ 1 each) 

4===- ENERGY-ONIX 
"The Transmitter People" 
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BROADCAST EQUIPMENT CO., INr" 
P.O. Box 801, 1306 River Street, Valatie, New York 12184 
VOICE: 518-758-1690/888-324-6649 FAX: 518-758-1476 

E-MAIL: energy-onix a energy-onix.com 

WEB PAGE: www.energy-onix.com 
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I Columns at Articles 

Building a Digital Studic Part- 1 

Page 4—How and when 
do you convert or con-

struct studios to take full 

advantage of digital op-

eration? Mark Lucas re-

veals some of the plans 
he made for conversion to digital, as well as the 
lessons he learned in the process. 

Audio Processing - Part 7 

Page 8 - In the past, aging components made 
your processor unique. Now Digital Signal Pro-
cessing provides stability and repeatability. 

A Primer on DRMTm Digital Radio 

Page 16— Spectrum occupancy issues of the 
DRM Tm digital AM system are discussed, along 
with transmitter considerations. 

Networking 101 - Part 6 

Page 18 - Tren Barnett discusses time syn-
chronizing your network system, and we also 
learn how Windows® printing works. 

Our thanks go to Logitek and to Mark Lucas 
for this month's cover photos. 

Barry's tribute to Richard Haskey can be 
found on page 6. 

Radio Guide 

Precious Resources 

Whenever someone close to us dies, it brings 
sadness, and tends to give us a momentary pause, 
reflecting upon our own mortality and how we are 
using our lives. The passing of Richard Haskey last 
month also brings into focus how the radio industry 
is losing, but not replacing, some of its most valuable 
assets: the folks that can plan, build and maintain 
radio stations from the ground up. 

One of Richard's friends noted there are few 
engineers out there who can be shown a vacant piece 
of land, and be trusted to do the site research, file the 
applications, specify equipment, organize and build 
the station (often fabricating needed parts on site), 
and finish it all off by producing the first program-
ming. 

As corporate budget cutting continues, we hear 
more and more stories about engineers forced to work 
five, six and seven stations with ... well, with them-
selves. Either "corporate policy" says the billing level 
is insufficient to have a second engineer, or GMs, 
anxious to prove themselves to their corporate mas-
ters, continue slash more and more from the technical 
budget. Anecdotal evidence is that the average work-
ing engineer puts in far more than 40 hours of work 
each week. Time for personal education, proper 
maintenance and training of new engineers is harder 
and harder to find. 

It is any wonder then that young engineers con-
tinue to flee into the computer realm or other jobs that 
do not subject them to constant pressure, slimming 
budgets, corporate politics and mediocre salaries? 

Where will the new "Richard Haskeys" come 
from? 

We ... you ... are precious resources. Something 
upon which to reflect. 
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Simian 
a automation 

, 

Broadcast Software International 
1925 Bailey Hill Road, Suite A 
Eugene, OR 97405 
www.bsiusa.com 
888-BSI-USA1 ( 888-274-8721) 
info@bsiusa.com 

Para el español, llamada Felipe Chavez, 
Distribuidor de los EE.UU. 
(916) 368-6332 fchavez@ommedianet.com 

1.5 
Simian 1.5 makes your life easier. Its Windows-based 

design is easy to use, and it keeps things running smoothly. 

The new Simian includes additional production mode 

capability, the ability to save different sessions of Simian 

and launch them from different desktop icons, and more. 

Simian is still the most feature-complete automation in the 

industry arid provides powerful, reliable automation for 

stations in the US and around the world. 

Thousands of users 

have discovered how 

easy and versatile 

BSI Simian really is. 

Test and try 

before you buy. 

BSI 
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Building a Digital Studio 
by Mark Lucas 

Part- 1: Going Digital? 

(While many in the industry have been focused 
on getting ready for digital transmission systems, 
some manufacturers are reporting digital consoles 
are now the majority of their sales. The question is 
how and when to convertor construct studios to take 
full advantage of digital operation. Mark Lucas 
relates some of the plans he made for conversion, as 
well as the lessons learned in the process. Ed.] 

(KNOXVILLE, Tennessee - July 20031 Remember 
when you unboxed your first component with a 
connector labeled "Digital?" Perhaps it was a CD 
player with a RCA or coax connector on the rear. It 
probably has been a long time since you looked at 
that first connector and wondered what "perfect" 
audio would sound like and how to access it. The 
next thought, though, was probably about interfac-
ing the player to the transformer-based console. So 
you moved on and forgot about the wish for the 
"perfect" audio that might come our way some day. 

Since then, the day has been getting closer and 
closer. First came audio processors sporting AES 
ports. Then came digital STLs, followed by automa-
tion systems with digital outputs. Digital transmis-
sion has been the buzz for the past year. Really, 
"some day" is here now and it is time to connect — 
from the beginning to the end of our air chain — to 
digital audio. 

With the dawn of digital radio broadcasting upon 
us, we need to be preparing — maybe even rapidly — 
for the capabilities it presents. Any flavors of com-
pressed audio need to be on their way out. Noise 
floor problems you may not even realize you have 
can now consume bits in the digital chain and rob 
you of precious modulation. 

When is the last time you checked signal to noise 
through the whole chain? Since then, how many new 
studios and stations have been added with the 
additional cross connects making new loads on 
shared equipment? And I will bet everything sounded 
just fine at 3 a.m. as you completed the move; the last 
thing on your mind was hum problems down around 
-60 dB. 

These are some of the issues of the day, and it is 
time to sort through what may cause problems (and 
extra expenses), and know how to get from here to 
there. So let us examine how to make the digital leap 
and determine where the critical decisions lie. And 
as we tie together those digitals parts you already 
have, we will develop a system that might well justify 
some of the more expensive pieces you will need to 
acquire. 

SYSTEM INVENTORY 

Looking at what you already have in house may 
be your first surprise. As mentioned, by now we are 
so used to seeing those digital ports on our equip-

ment, we may not really have noticed them lately. So 
grab a pad of paper and look through your studios 
and equipment racks. 

Make a note of exactly what has the digital 
connections and what is still just trusty old analog. 
While you are looking, make a quick list of all the 
sources in your facility. Note all of the A and B inputs 
and the outboard sources from each of the remote 
inputs. Make a list of where the outputs go. Then 
make a mental scan of the outboard mixing and 
distributing you do and make sure it is all represented 
on the list. When you have completed this survey, 
studio by studio, rack by rack, you will have a basic 
list of the inputs and outputs necessary for a new 
digital console/switching system. 

This is likely to be the big piece necessary to tie 
together your end-to-aid digital system and become 
the hub of your audio chain. Interestingly, with the 
audio engine in place, the console itself may not be 
as big as the list you just made. Having a complete 
count of what all comes and goes as audio will be the 
basis for the size of system needed. While it is similar 
to the selection process of picking an 8, 12 or 16 
input frame, we now can include much more.in the 
system than ever before. 

With many of the d gital systems, you can easily 
build the various sub mixes and distributions from 
within the system instead of relying on so many 
outboard devices, such as the "black magic boxes" 
you have assembled under the counter to feed the 
phone. For example, the mix for on-air recording and 
editing, the separate mix for the caller, and both the 
program feed and post-delay "off air" monitor can 
now all come programmed from within the "con-
sole"! 

Logitek Remora 

And if you happen to be part of the modern age 
of radio, and have several stations under one roof, 
you have even more advantages. The sharing of 
sources is very convenient and carries important 
benefits. No more distribution amps for all the 
stations to send the various off-air feeds needed. Just 
set up a balanced out at +4 and an unbalanced output 
at - 10 and, with attention to what is being fed, you 
may not need anything more. That is because, with 

the benefit of the digital switching, you can make the 
same off-air audio (or any feed) available at each 
console without any wiring or additional outputs 
needed. 

While we are redirecting ourselves from the op-
amp world to the age of microprocessors, let us 
notice that we also have the opportunity to free the 
on-air work surface from being the common point for 
the entire stations livelihood. The console can now 
become just a remote control of the switcher or audio 
engine. We can locate the engine wherever the 
station physicals require. Whether the decision is 
dictated by space, security, cleanliness or wiring 
needs, we can set up a system to address the 
individual problem. The central switching point can 
be in the studio, a central rack room or a combina-
tion. 

Logitek Audio Engine 

So when you start to rethink your audio plant, 
many devices maybe able to go away. Needs for 
distribution amps, level matching devices, custom 
relay switching and other things that we so carefully 
and proudly built or installed, may now be built into 
a new audio system. This will impact the space, 
power, sockets and layout needed. 

LESS WIRE, MORE AUDIO 
Another big factor that will play into your select-

ing a new audio system is the wiring and audio 
distribution needed. If you are in a new build-out 
situatiein, then you almost certainly will be installing 
a new base of wiring that will not include our tried 
and true analog pairs. Most likely some fiber will be 
a part of things and many will use Cat5 twisted pair. 
Fiber interconnects between studio mounted en-
gines for example can allow the bulk of cabling to go 
away. And maybe we should say a lot of expensive 
bulk to go away. 

"Computer" wiring can be used for digital and 
analog audio interchangeably. This is a huge leap to 
imagine at first but very interesting when looked into 
carefully. Connectors are inexpensive and lots of 
connections can happen in a small amount of real 
estate. You can also find people that are very good 
at working with computer wiring and hire outside 
help for your build-out. They know the tricks of 
working with this kind of wiring, and are familiar 
with many of the needed mounting methods, trays, 
loops and have the testing tools needed. 

If you are moving into new space, then computer 
wiring for the office side of things is going to be 
installed anyway. A great way for thin engineering 
staffs to get more done is to be able to put this work 
into the capable hands of experienced people. 

To get a head start on the various methods of 
interconnecting, the size of the engine frames, if used, 
and details on the console surfaces, surfing the web 
sites of the manufacturers. It will pretty quickly to show 
you what is out there. Armed with your list of the audio 
ins and outs, you can start to look at a configuration that 
would work in your plant. Once you start to get familiar 
with the offerings you might want to talk to knowledge-
able sales people, and connect the different systems 
with the all important dollars. 

(Continued on page 6) 
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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 

Ile Market liDower 
Small Market 'price 

n o Sunny today, 
• ruirIG/ 910:23:: I hi 88, low 75 

awil For Mora* - 
Oboe. Twaiot 
s011V4:00'F 

10:36 Stop Set 

-J11111111111111111111111111811111111111111111MII 

(M372) _Dance Hall Days  ) Want Chung )(:12/4:21/IF 

1,11932) Always Be My Bey ' 
(M872) In Your Eyes  

10:50 Stop Set 

11111111611111111111111111111111111 
ilre=  umia. 

Maestro's little 
Urother: IDUCTIECIE 

• oramlà I r••• 

« .••• 1111keret 

Starting as IC» as... 
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000Computer Concepts 
Corporation 

13375 Stemmons Frwy • Ste 400 
Dallas, Texas 75234 

www.computerconceptscorp.com 

888-GET-SCOTT 

( Ready for HD Radio') 

Electronii:s Research,.Inc. I 812.925.6000 I ihww.ERlinc.com 

HD Radio and the graphical depiction of HD Radio are trademarks of iaiguity Digital Corpora 

1 1305 Fair Ave • Santa Cruz, CA 95060 
TEL: (831) 458-0552 • FAX: (831) 458-0554 

  www.inovon.com • e-mail: infoeinovon.com 

Top-Value 
FM Monitor 
Model 531 - $2700 

THIS EASY-TO-USE FM MOD-MONITOR GIVES 
ACCURATE OFF-AIR MEASUREMENTS. 

A wealth of features makes Inovonics' second-generation 531 the 
undisputed value leader in FM monitoring. In addition to the high-
resolution total-mod display, the 531 also shows stereo auaio 
levels, SCA and ADS subcarrier injection, plus a relative indication 
of incidental AM noise. A digitally-tuned preselector with 
programmable presets lets you quickly compare your station s 
parameters with those of market companions. 

Signal strength and multipath readouts simplify antenna 
alignment and help validate all measurements. Rear-panel 
appointments include balanced audio out, composite in/outs, and 
both antenna and high-level RF inputs. Alarm tallies are provided 

for overmod, audio loss, carrier loss and excessive multipath. 

I ncyvc•nics Visit www.inovon.com 
for full technical details. 
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Building a 
Digital Studio 

Continued from page 4. 

Which type of system you settle on most likely 
will be decided in part by the costs, since they can 
vary so much. Make sure you take into account the 
wiring costs, the physical configurations that can be 
done and space considerations. The wiring wall of 
66 blocks may be in the past, but connections still 
have to be made in some form somewhere. 

You may want to go back to your equipment list 
and enter each piece of equipment and where it 
might best be located. Digital audio gives you the 
choice of locating the equipment in its natural 
location, instead of automatically close to the indi-
vidual station's console. 

COMPUTER CITY! 
A consideration that I found to weigh heavily on 

the design phase was all the computers that are 
needed in today's studio. Count for a moment all the 
keyboards, screens and similar devices that can 
easily wind up making our studios look more like 
amateur hour than a technically sophisticated, cre-
ative entertainment area. 

Studios commonly need an Internet surfing ma-
chine, an on-air automation system, an editing 
system for phone calls, maybe a sound effects box or 
a co-host automation screen. Do not forget the 
television that all the jocks want too. Cleanly dealing 
with all the keyboards, mice and screens is not just 
for looks, it helps the on-air folks do their job better 
too. While considering the keyboard needs, remem-

ber that a surface-top or a through-the-counter de-
sign console may impact your placement options. 

But not only do we have to find a place for the 
computer controls, we also have the computer too! 
Today's fast processors need lots of air moving 
through them and it is tough to keep it quiet enough. 
With the aid of the KVM extenders available from 
several different manufacturers, we do have the 
option of placing the computer chassis in central rack 
areas. 

This is where it enters into our audio system 
selection and design; particularly so for the automa-
tion system with all of its noisy disks and fans 
spinning away. Remoting it moves not only lots of 

noise, but also audio sources from the studio out to 
the racks. Furthermore, the typical automation chas-
sis is usually deep and often on slide out rails and the 
equipment racks are better places to deal with this 
than in the studio. 

If you are in a situation where enough change is 
happening, especially when consolidating stations 
under one roof or a new build-out, then you have the 
opportunity to really free yourself of the old way of 

doing things. Imagine an all AES audio path, all 
within the same rack; a route out of the automation 
straight into an engine that is located within a couple 
feet. The audio engine output goes up to an audio 
processor and then to the digital STL. The entire path 
can be all AES, maybe within the same rack and with 
no more than 10 to 12 feet of wire. 

So what audio sources are left in the studio, 
anyway? Well it does not have to be much! Your 
microphone chains probably will be there. Back up 
CD players with either analog or digital outputs. I 
have Apple based audio editors that were harder to 
remote out, so they stayed. Do not forget we need the 
monitors and headphones to be driven, so they 
create an audio need in the studio. And we should 
build in extra sets of jacks for impromptu needs. Most 
of the systems will allow you to use either digital or 
analog. 

So, if you have not yet heard a digital microphone 
preamp that pleases you or simply are put off by the 
dollars required, there is no problem. Or if the engine 
is located out of the studio and you have designed for 
audio on twisted pair cabling, either digital or analog 
can go again. So in any case, a mix of a digital and 
analog really does not become a limitation. 

Next time, we will look at some specific prob-
lems that can be encountered and solutions. We will 
also check into interfacing requirements from the 
engine, automation, studio logic and EAS. 

Mark Lucas is the Engineering Manager for the 
Journal Broadcast Croup stations in Knoxville, TN. 
Contact him at: mlucas@journalhroadcastgroup.com 

Radio Guide: www.radio-guide.com 

Radio History: www.oldradio.com 

Used Gear: www.radio-classifieds.com 

Radio Links: www.radiolinks.net 

Remembering Richard Haskey 
(1939 - 6/10/2003) 

Radio's answer to Dr. Marconi. 

Richard Haskey, aka Dr. Marconi, Dr. 

Haskey, The Hask, Dr. Haskapopolous, R, 
KG7BT, Kate Smith, and a host of other charac-

ters, was born in a transmitter room at approxi-

mately the time WLW retired its 500 kW trans-

mitter. It is widely thought all that energy was 

channeled to Richard's mind, causing an amaz-

ing number of 'things." 

If Richard Haskey were to send us a message 
today, he would likely point out that he was now 
officially :defunct." Either that or he would spin a tail 
of how the IGH (Intergalactic Headquarters), as he 
called the Western Wireless Works facility, was 
being taken over by a hoard of Rhythmic Trolls led 
by "Sheriff Joe," and he was seeking refuge in some 
nefarious place. Regardless, he would much rather 
we remember his joy of life than his "demise." 
A true veteran radio engineer, Richard's abilities 

have been known by engineers around the world for 
over 40 years. From Southern California, to the 
beaches (and Internet Cafes) of Cyprus, from Arizona 
to the IGH Annex (next to the Fish Sellers) some-
where in Africa, Richard was sought out for projects 
from tiny translators to megawatt installations, leav-
ing behind a legacy of well built facilities. 

And always there was this wonderfully warped 
sense of humor. No one who spent any time around 
Richard could miss his love of radio ... and his 
impatience with those who just didn't "get it." 

It would be hard to count the number of transmit-
ters, phasors and antennas that Richard had in-

stalled, tuned, repaired, renovated, or was consulted 
on. If asked to calculate the extent of his broadcast 

construction activities over the years, Richard would 
probably answer something like "41 x ( Euler's Con-
stant) " (Chairman Mao's temperature) / - 3.1416 = 
Total kW" ... and then sputter: "You know, that's the 
worst I've ever heard!" 

Whenever I answered my phone, and heard "The 
Voice" bellowing "B!" I knew it was time for the 
highlight conversation of 
my day. Often he was 
calling from his "cage," 
as he called his office (I 
always felt Dr. Haskey 
preferred "out in the 
field," practicing radio). 
Anytime from then, the 
discussion could include 
a project he was han-
dling for me, a uniquely 
Haskeyan view of life, 
the vagaries of email, or 
a rant about "Sheriff Joe." 

In my last conversa-
tion with Richard, he 
seemed to be quite sad-
dened about what had 
happened to the indus-
try that he loved. " It isn't 
the same any more," he 
said, "and it never will 
be." But, then, his wit 
asserted itself: "I've got to talk to Dr. Marconi about 
that!" 

Those of us who knew Richard, truly were richer 
for it. The industry is poorer without him. — Barry 

"Quick! We'll be able to hear 
them any time from now: 

"This is the Wisconsin Farm 
Network, FM station WCCF trans-
mitting from high atop the Baraboo 
bluffs in Greenfield Township, 
using a federally non-authorized 
power of 27 watts (Authorized 
power is 28.414 watts)" 

There is a web page for those who wish to recall 
Richard's life at: vAvuoldradio.com/people/haskey.htm 
The family also plans something to appear at 
www.westernwirelessworks.com 

Radio Guide 
Subscriptions 

Are you receiving your own copy of Radio 

Guide? If not, you can sign up at our website: 

www.radio-guide.com/subform.html 

If you work in Radio— then you need Radio 

Guide. Enter your free subscription now. 
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CA SERVICE & SUPPLY COMPANY 

a division of 

COMMERCIAL RADIO COMPANY 
P.O. Box 43, 66 Duttonsville Sschool Drive 

Cavendish, Vermont 05142-0043 

Original Parts — New and Used: 
RCA, Harris/Gates, Energy-Onix, Continental/Collins, CCA/CSI, 

ITA/Wilkinson, Sparta/Bauer, and Ratheon Transmitters. 

Capacitors: 
Mica Transmitting*, Ceramic RF, Air-Variable, Fixed and Variable 

Vacuum, Non-PCB Oil- Filled capacitor replacement kits for 
AM/FM/Shortwave and TV Broadcast transmitters. 

Misc. Components: 
Weschler Instruments — AC, DC and RF meters. 

RF Contactors*, Resistors, Rheostats, Insulators, Inductors, Coils, 
Chokes, Reactors, Transformers, and Tubes for AM transmitters. 

Other stock items also available. 

OVERNIGHT SHIPPING — MANY STOCK ITEMS 

PHONE: 802-226-7582 FAX: 802-226-7738 

*Visit our Website for more details: 
http://www.commercialradiocompany.com 

TERMS: DISCOVER, VISA, MASTERCARD, AMEX. C.O.D,'s. 
and pre-approved P.O.'s accepted. 

Composite and Digital Distribution 
Solutions for the Most Demanding 
Transmitter and Studio Applications 

iielirt3 lc to go 

bdi 

Use the CDS-200 for switching two composite feeds to 

up to three different locations. Use the CDS-200A when 
only distribution is needed. Both units pass composite 

baseband,SCA, SAP and RBDS signals. Great for use at 
relay STL sites, and where only one stereo generator is 

available. 

qr 

I, I* to ç. , 

The AES-200 is an AES compatible digital audio switcher 
and DA. for use in Main/Alt transmitter audio switching, or 

studio switching. The unit has two 110 ohm outputs and 
two 75 ohm outputs, in addition to a two input digital 

audio switcher. 

Broadcast Devices, Inc. 
5 Crestview Avenue 

Cortlandt Manor, NY 10567 

TeL (914) 737-5032 Fax. (914) 736-6916 

Website: www.Broadcast-Devices.com 

bdi 

Sports Broadcasts 

Interface Solutions 

Communications 

Live interviews or remotes? 

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

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

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

Upgrade your processing to the powerful 

Omnia-6 
I ill and receive an 

Omma-3 Free! 
AM or FM version 

vqith trade of your old. qualified processo -. Call for details. 

Broadcast equipment at exeptional prices. 

Cus-.omized automation systems. 

Complete Systems integration. 

Quality pre-owned equipment. 

Pre-wiring packages. 

Broadcast equipment repair. 

Complete Engineering Services. 

Lightner E ectronics. Inc 

Toil Free. 86E-239-3888 
Fax 814-239-8402 
www.Lightnerflectrcr,cs corn 

Your Ultimate Solution. 
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Audio Processing 
From the Ground Up 

by Cornelius Gould 

Part 7 — Digital Signal Processing 

(CLEVELAND, Ohio - July 200.31 Our discussion of 
Audio Processing basics thus far has largely been 
rooted in the analog domain. These days though, we 
are in transition: Analog processing, aside from a few 
exceptions, is now pretty much the domain of the DSP 
(Digital Signal Processing) chips, with audio con-
verted from analog to digital, and manipulated in the 
domain of O's and I's. The concepts remain very 
similar but DSPs do bring many improvements to the 
table. 

First of all, with DSP, audio processing can be 
repeatable. In the analog past, normal variations in 
components such as resistors and capacitors meant 
chances were good your processor was fairly unique 
to your station. Even having the same settings as 
another station's processing did not necessarily mean 
you could duplicate the sound on yours. 

Yes, the basic sound could be the same, but when 
it came down to it, the exact sound of a particular 
radio station was fairly unique to that station. Multiply 
the component variations in the processor with those 
in the analog consoles, STLs, and transmitter plant, 
and you get the picture really fast! 

With DSP, everything is the same. A 12 dB per 
second release time in one DSP processor is exactly 
the same 12 dB per second release time in another unit 
(same model and software version is assumed here). 

COPING WITH AGE 
Another factor in analog processing is that compo-

nents can change with time, temperature, and humid-
ity. Some analog processors are engineered better 
than others, and the good ones will hold up better with 
respect to humidity and temperature, but time is not 
so easily compensated for. 

For capacitors (necessary to set the release time(s) 
in an analog processor), time is a big enemy. Typically 
speaking, most electrolytic capacitors will start chang-
ing values on their own after five years or so. Other 
types of caps do change with age as well, they just 
have different life-spans. 

This means that slowly ... bit by bit ... the timing 
networks in an analog processor will degrade, and it 
will not sound quite the same as it did originally. The 
same goes for the rest of your analog chain, so if you 
have the time, refurbishing your older gear in house, 
or through the manufacturer, is a good idea. 

Digital gear can be designed to be much more 
tolerant of these changes, and as far as audio process-
ing goes, the timing network functions are treated in 
digital as the math equations that they are. What this 
means is that to a DSP processor, 1+1 = 2, and if it is 
really humid today, 1+1 still equals 2, and on a cold 
day, 1+1 still equals 2! The end result: the sound of 
your station suddenly becomes extremely consistent, 
regardless of the conditions around the processing 
unit. 

REPEATABILITY 
Another advantage is with presets. How many 

times did someone on your staff with a "golden ear for 
processing" come in and fiddle with (read: screwed 
up) the processor settings, and from that point on, no 
one could get it to sound quite like it did before? Those 
days are gone with DSP as the settings you create can 
be saved ánd recalled instantly. 

They can even be saved to your office desktop hard 
drive as a file and burned to CD from there for true 
archival storage. That way, if some one does mess 
with it, it is just a matter of reloading the old settings. 

You can even e-mail the file to a sister station, and 
they can load it into their processor (of the same make 
and model) and get the same processing settings! 

How about this one: How many times have you 
been up late fiddling with an analog processing chain, 
and felt you had achieved a "killer" sound, yet the next 
day, you wondered if it really made a difference? Or 
worse, woke up to hear it sounding like "poo" — or 
even worse yet, were rudely jarred out of bed by the 
PD telling you so? 

With DSP, you easily can recall the last preset for 
comparison (even dialing in by computer from your 
house for a quick change, or to A/B what you have 
now vs. what you had before). You can do some really 
cool stuff with the latest generation of processing! 

For the audio processing designers, DSP has turned 
out to be the holy grail of development. While 
working at Cutting Edge, I had the chance to play with 
some DSP coding equipment for a few months, and I 
was able to go through the equivalent of 3 or 4 years 
of tinkering ( literally!) in just two weeks. 

This is due to all the time saved from not having to 
solder and breadboard parts all night long just to test 
one idea, and then starting over to fix the things that 
did not quite work out that first try. I could go through 
months and months of idea testing in just one hour. 

It was amazing! Ironically, I was able to model a 
good chunk of my original Audio Chameleon, and 
improve it greatly. The result is the much improved 
analog guts used in the scary looking box displayed in 
the first article in this series. Life moves in funny little 
circles like that when it comes to audio processing. 
I developed a lot of other ideas that I never got to 

follow up on further (or at least ... not yet.) to fully take 
advantage of them, and I hope to do that soon. These 
ideas are ones really hard to implement in analog, and 
some are literally impossible. 

Speaking of impossible: In the article about diode 
clippers, I mentioned that DSP has the ability to do 
away with hard clipping altogether, if that is what you 
are looking for. It does it by what is called Look-Ahead 
Limiting. To understand look-ahead limiting, let us 
review in detail how a conventional limiter works. 

DSP AUGMENTED LIMITING 
Program audio comes into the limiter. A control 

circuit will monitor the output level of the limiter, and 
develop a voltage representing the audio level. This 
voltage is fed into a voltage controlled amplifier (VCA) 
inside the limiter so that as the output level increases, 
so does the control voltage. This voltage, when fed to 
the control port of the VCA, will then cause a propor-
tional decrease in gain, thus reducing the level. 

Remember "Attack Time?" It is the amount of time 
it takes to react to a change in level, and send the 
appropriate correction voltage to the VCA. Any con-
ventional limiter will always have a delay between 
when a sudden loud passage occurs and the resulting 
level correction. The resulting "overshoot" must then 
be removed by a clipper. The Holy Grail for some 
(and, as we will learn later, for HD Radio and Internet 
Broadcast) is to have an audio processor that can 
predict the peak, and make the appropriate correction 
in gain in such a way as to not cause overshoots. 

With DSP, this can be done with something called 
a "look-ahead limiter." A look-ahead limiter works by 
analyzing audio levels the same way a typical limiter's 
control system would, but with one advantage. In the 
digital world, you can build in a delay to sort of "buy 
some time" to do the job right, so to speak. Here is how: 

The audio path going to a virtual digital VCA has 
a pre-determined amount of delay, let us say 10 ms. 
The digital processor's computers analyze the audio in 
real time and looks for peaks. When these peaks 
occur, it knows it has I 0 ms to get the VCA down to 
a level to prevent the peak from occurring. Because it 
knows about this peak, it can smoothly reduce the 
gain, truncate the peak, and recover to full level again 
without much audible damage to the original signal. 

Pretty clever, eh? Well, before you get too excited, 
there are some trade-offs here. Look-ahead limiting is 
most useful when treated like a clipper. You can only 
use so much of it before audio becomes filled with 
"Intermodulation Distortion" ("Intermod," or IM Dis-
tortion for short). If you push a clipper to similar 
amounts as the look-ahead limiter, you get audio filled 
with harmonic distortion. 

LISTEN TO IT 
The difference is this: Harmonic Distortion is the 

type of distortion you get when you turn an amplifier 
up too loud, and it distorts. Intermodulation Distortion 
(IM Distortion) is more of a "gritty" "busy" sound to the 
audio. Since an audio clip is worth a thousand words, 
I have put a few on my web site: www.cgould.com/ 
radioguide/audio to demonstrate the differences for 
you. 

In many ways, look-ahead limiting is part of the 
"new frontier" in audio processing: Mastering the 
look-ahead limiter beast. We are all familiar with an 
early attempt in this area in one of the first commercial 
digital exciters. It was a very crude version of look-
ahead limiting, but at the time it was cutting edge, 
pushing the limits of DSP processing. 

Ten years later the type of look-ahead limiting now 
being offered by the big audio processing manufactur-
ers is light years ahead, and there is even more 
progress to be made! Most of the advancements being 
made now consist of schemes to allow more look-
ahead limiting without so much IM distortion ... 
(Sound familiar?). Look-ahead limiting is in its in-
fancy, and yet, it is quickly becoming a common tool 
in the audio processing grab bag. 

Furthermore, many more mundane but typical 
functions of audio processing such as Distortion Con-
trolled Clippers, Crossover networks, and "attack" 
and "release" time networks are becoming highly 
refined and being taken to new levels by DSP process-
ing. 

One thing I found fascinating about doing audio 
processing in DSP, (and still have yet to fully learn) is 
the concept of modeling the ultimate capacitor in 
DSP. When you sit down and gloss over it, one would 
think that modeling a timing network is as simple as 
saying, attack is wait "this long", and turn the signal 
down by "x" amount to correct the gain, and increase 
gain at "x" dB's a second for a recovery time. 

This does work, but not the same as it would with 
good 'ol capacitors and resistors. When you design a 
time constant in DSP this cut and dry, it sounds very 
unnatural. 

Why? It comes down to the exact characteristics of 
the particular capacitor used in your timing networks 
in the analog world. Due to factors in construction and 
construction materials, Capacitors rarely function in a 
linear fashion, and as a result, play a large part in the 
sound of your favorite audio processor, so under-
standing this will allow a designer to not only mimic 
a classic audio processor in DSP, but to improve on it, 
and do things not possible wilh a resistor and capaci-. e 
tor. 

Next month, we will look at how the Digital Age 
(HD Radio and Netcasting) has highlighted the need 
for good DSP-based audio processors. 

Cornelius Gould has a passionlor audio pr.hces-
sors, and has built his own! He is the Chief Engineer 
for WICU 88.7 FM in Cleveland, Ohio, as well as 
Senior Staff Engineer for Infinity Broadcasting, Cleve-
land. You can reach him at: cg@radiocleveland.com 
Audio processing advancements brought on by DSP 
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Tower Topics 

So You Have a New Neighbor 
Part 3 - Tower betuning 

-by Bix Bixby 

In the two prior installments, we looked at the FCC 
rules and policies that apply when a cellular operator 
builds a tower in proximity to an AM antenna system, 
and at reradiation, the mechanism by which a cellular 
tower may "interfere" with a nearby AM station. In this, 
the final installment, we will look at tower detuning 
and at measurement procedures appropriate to rera-
diation situations. 

ILYKENS, Pennsylvania - July 20031 Many direc-
tional AM stations have towers which are not used in 
either the day or night pattern and which are detuned. 
Typical AM towers are base-insulated so detuning is 
relatively simple. In most cases, it takes the form of a 
lumped constant reactance that is switched in when 
needed, between the tower base and ground. 

Figure 1 

Detuning grounded cellular requires a somewhat 
different approach. In most cases, the towers are 
equipped with "skirt wires" which run vertically along 
the tower from near the top to a point 8 to 10 feet above 
the ground at the tower base. The wires are attached to 
the tower at the top and are supported along the tower 
with insulated brackets at appropriate intervals. At the 
base, the skirt wires are joined together by a "collector 
ring" which in turn connects to the detuning network. 
The installation closely resembles a folded unipole and 
the theory of operation is the same. 

Cellular monopole towers typically are detuned 
using three detuning skirt wires equally disposed about 
the tower as shown in Figure 1. Briefly, the monopole 
forms the inner conductor of a coaxial transmission line 
and the wires form the outer conductor. 

Large self-supporting towers may be detuned with 
a similar arrangement of wires but we have found better 
results are obtained using an arrangement of six (eight 
wires for square towers), one wire running on each side 
of each tower leg as shown schematically in the sketch 
of Figure 2 and in the photo of Figure 3. This system 
forms a three-wire transmission line at each leg. The 
tower leg forms the center wire; the detuning wires are 

in parallel and make up the other wires of the line. The 
transmission lines at each tower leg are themselves in 
parallel with each other. They are joined at the base 
using a "spider" connection and connected to the 
detuning network. 

As we noted in the last installment, towers that require 
detuning are those which are capable of significant 
reradiation — typically those which are nominally 70°-
110° at the AM station's frequency. Therefore, the 
transmission line sections we are concerned with are, 
more or less, quarter-wavelength shorted stubs. 

As we have already mentioned, detuned cell towers 
closely resemble AM folded unipoles and employ the 
same principles. And, anyone who noticed that these 
systems also resemble the quarter wave or "bazooka 
section" isolation technique for isolating FM transmis-
sion lines on AM towers gets a gold star. The folded 
unipole, the "bazooka section", and skirt wire detuning 
are closely related concepts and all are based on 
transmission line theory. 

Figure 3 

DETU N I NG NETWORKS 

In nearly all cases, optimum detuning will require 
a reactive load connected between the bottom of the 
detuning skirt and ground. The required component 
value depends on a number of factors that include, but 
are not limited to, the length and characteristic imped-
ance (ZO) formed by the tower and the skirt wires. The 
appropriate value is theoretically calculable, but gath-
ering the detailed information required for the calcula-
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tion would be a daunting task. Use of a carefully 
designed variable network allows a range of adjust-
ment both at the initial detuning and subsequently as 
the tower is modified, for example, by the addition of 
new antenna platforms. 

Parallel resonant or "tank circuits" are ideal for this 
application. The blue curves on Figure 4 show the 
range of impedances available using a 60 uH varia6le 
coil in parallel with a 1000 pF fixed capacitor. Adjusted 
to resonance, the circuit exhibits a very high resonant 
impedance. Adjusting the circuit on the inductive side, 

we can set to a wide range of reactance values ranging 
down to j0. On the capacitive side, we have a similar 
range except that we cannot set to very low values of 
-jX. If necessary, though, the components can be re-
configured easily to a series LC network making avail-
able small values of -jX. The series configuration 
reactance values are shown in red on Figure 4. 

DetuningtirtwrnIt 

ix. 

1114.N> 

. , 

Ineurunceltelly1 

Figure 4 

MULTI-STATION DETUNING 
From time to time, the need arises to detune a tower 

simultaneously with respect to more than one station. 
A number of techniques have been tried, including sub-
dividing the skirt wires into sets and using one set for the 
first station, the second set for the second station, and 
so on. For example, looking again at Figure 2, imagine 
that the "A" wires at Legs 1,2, and 3 are joined and used 
to detune the first station with a detuning network 
mounted at Leg 1. The "B" wires at Legs 1 and 2 were 
joined and connected a detuning network on Leg 2 for 
the second station. Finally, the "B" wire at Leg 3 was 
used with a detuning network mounted on Leg 3 for the 
third station. It seems inevitable that substantial inter-
action among the three "sub-systems" would make 
tuning this system extremely difficult, not only when 
the tower is initially detuned, but on each subsequent 
occasion when readjustment is required. 

Figure 5 shows a system of filters and detuning 
networks for a three station detuning system. The 
cabinet is subdivided into 9 sections, with the networks 
pertaining to each station arrayed vertically.. For ex-
ample, in the left-most compartments, the upper sec-
tion contains a filter network tuned to pass station A and 
reject station B. Immediately below it, another filter 
passes Station A and rejects station C. 

Three Station Detuber 

Figure 5 

Behind the closed door in the bottom section, a 
parallel LC network is used to adjust the detuning for 
station A. The center set of compartments has filters to pass 
station B while rejecting stations A and C and a detuning 
network for station B. Finally, the right-most set of 
compartments has filters to reject stations A and B and a 
detuning network for station C. Although it seems compli-
cated, in practice, the filter networks can be factory tuned 
and optimized in the field in a matter of a few minutes. 

(Continued on page 12) 
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Tower Topics 
Continued from page 10. 

Once that is done, the detuning network for each 
station can be set individually with no interaction. The 
savings in engineering time (again, both initially and at 
every subsequent readjustment) more than makes up 
for the added hardware cost. 

0 de 

lo 
-20 

FIM Loop Antenna 

Figure 6 

DETUNING MEASUREMENTS 
Measurements in a reradiation environment require 

particular care and attention to detail. In most cases, 
the signal from the source will be quite strong and may 
mask the signal from the reradiator. And, although it is 
frequently done, simply walking up to a structure and 
noting that the meter reading increases does not give us 
much useful information. Fortunately, the loop anten-
nas used on field strength meters are very directional 

with a pattern similar to that shown in Figure 6. The 
maximum sensitivity is in directions off the ends of the 
loop antenna. Broadside to the loop, the pattern has 
very deep and sharp nulls. By positioning ourselves 
such that the source and the reradiator are at right 
angles to each other, we can exploit this characteristic 
to discriminate between the field coming from the 
source and that coming from the reradiator. 

Figure 7 shows a circle drawn such that a line from 
the source to the reradiator is a diameter of the circle. 
From any point on that circle, a line from the point to 
the source and a line from the point to the reradiator 

Figure 7 

will be at right angles to each other. Therefore, it the 
meter is oriented for maximum sensitivity toward the 
reradiator, it is simultaneously oriented for minimum 
sensitivity to the source. As shown in Figure 8, that right 
angle relationship does not hold for points that are not 
on the circle. 

At these locations, it is quite likely that the direct 
signal, that from the source, will mask the signal from 
the reradiator. 

CONCLUSION 
The cellular construction should be coordinated in 

advance, and you should receive written documenta-
tion, if not at the beginning, at least in the form of a final 
report once the project is complete. It is likely that most 
of your contacts will be with a contractor to the cellular 
carrier, most likely, one of a small handful ot firms that 
provide "AM Coordination" services to the wireless 
industry. You should get the name, telephone number, 
and mailing address of the responsible person within 
the carrier's organization. If this is a new site, it will 
probably be a site acquisition or implementation spe-
cialist. 

Finding out you are going to have a new cellular 
neighbor may not be the best news you ever got, but 
does not have to be the worst, either. The key is in 
knowing exactly what they propose to build or modify, 
how it will impact your station, and what steps they 
propose to mitigate the impact. And, like anything else, 
the more you know about it, the better equipped you 
will be to look out for your station's interests. 

A consultant to the broadcast and wireless telecommu-
nications industries, I. M. "Bix" Bixby is President of BixTech, 
LLC, in Lykens, PA.. He can be reached at bixiebixtech.com 

The :60 Second 
Engineer* 
by George Nicholas 

(CEDAR RAPIDS, Iowa - July 20031 1 have been 
fortunate to meet dozens, if not hundreds of engineers 
and managers in my career as a Regional Engineering 
Manager and Technical Consultant. When time al-
lows, I always ask key questions on what makes that 
individual excel in their job. The following fifteen 
qualities — out of many more — were consistent among 
most successful engineers. These are in no particular 
order of importance 

The Most Successful Engineers and Managers... 

1. Follow a Plan. Refer back a few issues to "The 
Plan." We will keep reminding you how developing 
and trying to follow a plan makes your job easier and 
gets the job done faster. Have a Daytimer© or Palm 
Pilot©. Even a 39-cent pocket spiral note pad is better 
than nothing. When scheduling projects, leave blocks 
of time available that can be used if a project runs long. 

2. Stay Under Budget. If you want to paint a target 
on yourself, especially in a large company, continually 
go over budget! However, if you are known to stay 
within your budget, chances are good you will earn a 
larger budget in the future. 

3. Meet on a regular basis with their boss. When I 
was a CE, I had regular Friday morning breakfast 
meetings with my GM, at a local pancake house down 
the street from the station. We typically met at 7:30 

a.m. because it allowed uninterrupted dialog and 
breakfast was a great start to the day for both of us. 
Alternate picking up the tab. If you cannot meet outside 
the office, at least try to schedule uninterrupted time in 
the GM's office or yours. 

4. Keep a Schedule. We all know broadcast engi-
neering is not a 9 to 5 job. Having regularly-scheduled 
office hours, or at least being available quickly, is 
appreciated by all who work with you. 

5. Have regularly scheduled Department Head 
meetings. Wednesdays are good days for those, as you 
still have time to accomplish something for the week if 
it is deemed necessary. Knowing what is going on in the 
departments around you is important to the success of 
the station. The meetings should have an agenda and 
a time limit. It is okay to end early — use that extra time 
to get ahead. 

6. Keep Their Area Clean. An unorganized tech 
room or office is a window into your psyche. That is not 
to say things do not get crazy, especially during a 
project. But when the tech area remains the same for 
days, weeks or months on end, it sends mixed signals 
to the boss: "How can he be taking care of us, when he 
cannot take care of himself?" 

7. Dress for Success. On days in the office, there is 
nothing wrong with wearing better clothes, and saving 
the jeans and station t-shirts for visits to the transmitter 
site. Khakis cost the same as jeans. 

8. Take time off to "recharge their batteries." You 
are not doing yourself, or the company, any good by 
working 24/7. (As a friend of mine once stated, "Even 
God took a day off!"). Take a day or two away from 
anything job-related. You will be more productive 
when you return. Family, friends and your fishing rod 
will all feel vindicated. 

9. Stay current on required paperwork. The FCC 
and FAA do not require much these days — but what 
they do require is critical! Keep a paper trail. Any time 
you visit a site, log it. Even if nothing is done, other than 
visit the site, it should be logged. At least you will have 
a record of inspecting the site 

10. Respect the Boss. I have been fortunate in my 
career, it was no problem doing so. However, if you are 
in the unfortunate situation of not liking the person you 
work for, I still suggest you respect the Boss, at least for 
their position. That does not mean you have to love 
them. Remember, they were smart enough to somehow 
get the job. And that goes for the company as well. 

11. Stay in Control. While it is fun to let your hair 
down every once and a while, be reminded that 
someone is always sober, and they are the one who will 
remember every word you used to describe the Boss' 
spouses' hair (or lack thereof). INote: That is also 
referred to as a "career-limiting move.I 

12. Under-promise and over-deliver. The person 
who gets the job done on time or ahead of time is 
always more respected. 

13. Never stop growing professionally. Participate 
in related organizations and show your support by 
attending meetings when time allows. Networking is 
also helpful when trying to solve problems. 

14. Never burn their bridges. It is a small world out 
there. Never gossip or talk down on fellow employees 
or your employer — word always gets back to them. 

15. Maintain a positive attitude. If you discover you 
are known around the plant as "unapproachable" or 
"grouch" or "Mr. Happy (not)" then take time to 
evaluate what it is that is causing you grief — then 
change it! It is okay to ask for advice. You may not like 
what you hear at first, but discussing with others is the 
first step to changing your attitude. And it gives others 
a chance to clear the air with you as well. 

There are more ideas for the list. Remember, this 
column is full duplex. So let us know if you have one 
to add! 

(*with apologies to Ken Blanchard, of the :60 
Second Manager) 

George Nicholas has been in the broadcasting 
business since 1975. He now operates George Nicho-
las Communications, specializing in technical and 
communication consulting throughout the US. You 
can contact him via Editor@radio-guide.com 
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A Primer on DRM' Digital AM Radio 
Spectrum Occupancy Issues 

by Peter Jackson 
Strategy Adviser Digitalisation, VT Merlin Communications, U.K. 

(Last month Peter shared with us the basic building 
blocks of the DRM system. Since June 16th, DRM has 
been in regular use in many countries. Could DRM be 
useful to US AM stations? This month, the issue of 
spectrum occupancy is addressed. Ed.] 

[PARIS, France - July 2003] As explained in last 
month's introduction to the basic features of the DRM 
system, the transmitted OFDM signal is composed of 
a number of closely and equally spaced carriers each 
of which contributes to.the overall transmitted data. 

The base component of any DRM signal is always 
the 4.5kHz kernel group of carriers that contains the 
FAC cells. These FAC data cells contain the basic 
information, which the receiver requires to start decod-
ing the rest of the signal. Other DRM signal bandwidth 
options are built up from this basic 4.5kHz kernel group. 

In parts of the world where 9kHz channel spacing 
is used (The MW and LW bands in ITU-R Region 1 and 
MW in Region 3) this kernel group can be used on its 
own or in conjunction with an additional 4.5kHz 
group of carriers to make up a 9kHz wide DRM signal. 
An additional 9kHz group of carriers can be added to 
make up an 18kHz wide group. 

To provide a signal suitable for a 5 or 10kHz 
frequency grid (ITU-R Region 2 for MW and world-
wide for the SW bands) a 0.5kHz group of carriers is 
added to the kernel group. After this, groups of carriers 
of 5kHz or 10kHz bandwidth can be added to make 
up 10 or 20kHz wide DRM signals. It should be noted 
that none of these additional groups of carriers contain 
any FAC cells. 

By convention, and to ensure that the receiver can 
find the 4.5kHz kernel group as quickly as possible 
when initially scanning the band, this group is always 
located on the high side of a channel's nominal centre 
frequency. Figure 1 illustrates some of the DRM 
bandwidth options mentioned above. Note that for 
clarity the analogue and digital signals are shown at 
similar levels, whereas in reality the DRM digital 
signals will be significantly lower in level. 

SimcMoon occupant I PleT Flo 1 11.'517011cm of some ot ORM 

o 

10 MI: rube. 
•I0 101c DRM (31 

tO kHz DIIIM 13) 
• 10 let: 
malcipm • 
10 kHz [Wei 011 

2 

feAcrum occupancy cpPons 

.4111111b, 9 co 10 Mix AM DS8 ocral 

ID 1.11:019M (3) 
.10 M1x metope 

in . k• ' WIZ« 

'Is • n too. lc • 10 Oh 

mi 4,0tig....Hx..19vIcaczy cd cam. 

1 05 mix Grow of contectolhocc 
Fat cot (0015 keIr yam 
up In SO kHz I.. SAO MI: 
chonnél macool) 

IS./ SO Mic pow dorm. 
meted FAC 

Figure 1 

THE DRM SPECTRUM MASK 
An important issue for the transmitted DRM signal 

is its spectrum occupancy. Initially it was decided to 
adopt a spectrum mask which was directly drawn 
from the ITU-R analogue signal spectrum mask. This 
mask has an initial shoulder of 35dBs followed by a 
12dB/octave attenuation slope down to a level of 
60dB below the top of the mask. However further 
work on the protection ratios for analogue AM signals 
interfered with by DRM signals showed that this did 
not provide the optimum spectrum shape for sharing 
between adjacent DRM and analogue signals. 

In light of this, and after discussions with transmit-
ter manufacturers, the DRM spectrum mask was 
adjusted to have an initial 30dB shoulder but with the 
shoulder slope increased so that the -30dB point is 
reached at a frequency which is ±0.53 x the exact 
bandwidth of the DRM signal. The attenuation slope 
then continues at 12dB/octave down to -60dB, as for 
the analogue mask. 

Because the OFDM carrier spacing varies, de-
pending on the DRM robustness mode (modes A-D), 
the exact signal bandwidth varies slightly with the 
mode. A simplified table of these occupancy band-
widths looks like that of Table 1. From this we can see 
that a nominal 10kHz wide DRM signal using mode 
A (typical daytime MW ground-wave service) occu-
pies 9.542 kHz and has shoulders which should be at 
least -30dB at ± 5.057kHz (0.53 x 9.542) from the 
channel centre frequency and below -60dB at 
±28.44kHz (2.98 x 9.542). The general shape of this 
spectrum mask is shown in Fig. 2 

Table 1 Spectrum Occupancy Type 

Robustness Mode 0 1 2 3 

In
cr

ea
si

ng
 

ro
bu
st
ne
ss
 

<
 

 

A 4.208 4.708 8.542 9.542 

B 4.266 4.828 8.578 9.703 

C 9.477 

D 9.536 

Nominal Bandwidth 4.5 5.0 9.0 10.0 

Fig. 2, Proposed DRM Spectrum Mack 
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DRM 'SIMULCAST' OPERATION 
For operation in the channel adjacent to an ana-

logue AM signal, the DRM signal must be at least 16 
dB below the level of the carrier of the adjacent 
analogue signal if it is not to cause unacceptable 
interference to it. This interference manifests itself as 
a general increase in background noise on the ana-
logue service (this is because the DRM signal is 
designed to have characteristics which sound as 
noise-like as possible, when the signal is received on 
an analogue receiver). 

However as the digital signal is more robust than 
the analogue one, a good service area can be obtained 
operating a so called simulcast service, where the 
analogue and digital services occupy adjacent chan-
nels but the programme content is the same. Further-
more the DRM signal can be in the channel above or 
below the analogue signal or even in the channels 
both above and below. 

If the DRM signal occupies both channels it can be 
demonstrated that a suitable receiver, capable of 
simultaneously demodulating both DRM signals, pro-
vides improved reception performance'. Fig. 1 shows 
various configurations of DRM and analogue AM 
signals including a double DRM option. 

Although a double DRM option has some resem-
blance to an IBOC signal, in terms of spectrum 
occupancy, it goes no further since there is never any 
digital signal buried under the analogue signal and the 
parameters of the digital signal can be any of those 
available from the DRM toolbox of options. This 
allows the tailoring of the digital signal to the prevail-
ing propagation conditions. 

So, for the example of a MW signal during the 
daytime when ground-wave propagation predomi-
nates and there is little or no interference from incom-
ing sky-wave signals, the audio quality can be optimised 
as the signal does not need to use the most robust 

option. During night-time, when incoming sky-wave 
signals can start to cause interference, the transmitted 
DRM signal parameters can be adjusted to increase 
robustness at some expense to the audio quality. Thus 
the digital signal's service area can be more readily 
maintained or adjusted. 

TRANSMITTER CONSIDERATIONS 
The maintenance of the required spectrum mask 

for DRM signals places a considerable constraint on a 
transmitter. It is common practice to use non-linear 
class D modulation in high-powered transmitters in 
order to achieve good electrical efficiency. In this case 
the OFDM output signal has to be generated indirectly 
(see Fig. 3). 

Firstly, amplitude and phase components are de-
rived, in the exciter, from the composite OFDM 
signal. The phase component is then applied to the 
transmitter as a phase modulated carrier in place of the 
normal fixed carrier. The amplitude signal component 
is simultaneously applied to the transmitter's usual 
audio input. 

In order for the two signals to be combined 
correctly in the transmitter's modulator, to produce an 
OFDM signal within the required spectrum mask, the 
transmitter's modulator bandwidth needs to be a 
minimum of three times that of the digital signal 
bandwidth. So for a 10kHz wide DRM signal the 
modulator requires a minimum of 30kHz bandwidth. 

This has implications for the switching frequency 
used in class D modulators, which must be at least 
twice that of the highest audio frequency to be 
modulated. In addition, the amplitude and phase 
components must be time aligned at the modulator. 
This can be achieved by allowing the relative time 
alignment between the amplitude and phase compo-
nents to be adjusted within the exciter. 

Ideally this alignment is achieved automatically 
and maintained continuously by the exciter, due to 
feedback from the transmitter's output. In order to 
ensure adherence to the mask is maintained, the 
modulator may need to be improved. It is anticipated 
that it will become common practice to use feedback 
around the transmitter to improve overall linearity and 
thus the transmitted spectrum shape. 

If a linear transmitter is used then the composite 
DRM signal is used at the transmitter input and the 
problem of containing the DRM signal inside the mask 
is much reduced. In some cases it may be worthwhile 
modifying a non-linear transmitter to convert it to 
linear operation. Although this significantly reduces 
the transmitter's electrical efficiency it does consider-
ably reduce the problems of generating a compliant 
spectrum. 

In terms of audience covered per Kilowatt of input 
power, the result is comparable to analogue transmis-
sion, due to the much lower signal level required by 
the digital service for satisfactory reception. Where 
'simulcast' operation is required it may be easier and 
more economic to add an additional lower powered 
digital transmitter, coupled into the same antenna, 
rather than trying to modify the existing high power 
transmitter so that it can transmit both signals. How-
ever sufficient antenna bandwidth will also be a key 
issue, particularly at the lower frequency end of the 
MW band. 

Peter Jackson, Strategy Adviser Digitalisation, VT 
Merlin Communications, U.K, volunteers his time on 
the Steering Board for DRM. He can be contacted via 
projectoffice@drm.org. More information on DRM is 
located at www.drm.org. 

' In fact the greater the frequency difference between the two 
signals the less correlation there will be between them and a 
statistically better chance that one of the received signals will be 
good if the other is poor. During WRC 2003 in Geneva a working 
demonstration was given of a BBC developed diversiy receiver. 
This could simultaneously resolve two identical SW signals 
transmitted in different bands (7320 and 9410kHz) from the U.K. 
The result was a significant improvement in overall service 
reliability. 
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Networking 101 

Part 6 — 

by Tren P. Barnett 

Time: A Key Player in the Network 
(TUCSON, Arizona - July 20031 As a quick 

review, in the preceding five articles we have created 
a small network, installed workstations, set up the 
necessary networking components, and dabbled in 
their management. If you have followed the articles, 
you should be able to be up and running with your 
own network. Please note though, the word should 
in the previous sentence. Those who regularly work 
within the field know it is the little things that can 
make managing and running an IT Department 
difficult. Sometimes the greater challenges come in 
the form of help-desk type questions from users trying 
to accomplish tasks. 

One of the challenges occasionally arising when 
dealing with a network is instance time. Not the time 
needed to manage all of the network settings, which 
can keep you busy, but the time that displays down 
in the lower right corner of the taskbar, unless you 
have moved the taskbar. 

Why is the time so important? Because Kerberos 
authentication protocol requires that all Windows 
2000 or later systems (in other words those using the 
protocol for security) be the same time. Simply put, 
a Windows 2000 domain requires that the worksta-
tions agree with the time of the domain. This does not 
mean that the time has to be accurate, but they need 
to agree, because if they do not, they will not gain 
access. 

SYNCHRONIZING WATCHES 
How can you set the time if you do not have 

access to the system? The denial actually comes from 
the authenticating domain. Access to the worksta-
tion or computer having issues is still available 
through a local computer account. With Windows 
XP or 2000, this will require a local administrators 
account, as standard users do not have the privilege 
of setting system time. Don't forget — time zones are 
important. If you are in a different time zone than 
what the server is set for, be sure to compensate 
accordingly. 

Run 

Type the name of a program, folder, document, or 
Internet resource, and Widows will open t for you. 

Seen: Net Tine %/Server /Set M 

cw Cancel Browse... 

The domain's time can be set at anytime, i.e. it 
ou Id be ten minutes off, so how do you know what 

time to set the workstation to? A simple command 
typed on the Open line of the "Run" dialog box sets 
the time to that of the server. Now in a domain, 
unless there has been specific other settings, the PDC 
or main domain controller is the time server. So then 
setting the time consists of the command Net Time 
W<ServerName> /Set /Y. Typing this command on 
the Open line is telling the workstation to get the time 
from this server, Set the time. and Yes to confirm that 
you want it set. 

If the workstation is at the other office, and you 
cannot get there, and you do not want to give out the 
Administrators password, what can you do? If you 
are using Windows XP, you have some options. The 
place to start is at the System Properties box. Click on 
the "Remote" tab. 

In Windows XP you can enable the option for 
Allow users to connect remotely to this computer. 
However, once you do this, do not forget to autho-
rize the users you want remotely connecting. You do 
this by clicking on the Select Remote Users button. 
By default the local administrators are authorized, 
along with the domain administrators when this 
feature is enabled. This means you can connect to 
the remote computer system and set the time without 
ever leaving the comfort of your office. The time 
discrepancy is with the domain's security. It does not 
inhibit network connectivity, just domain authenti-
cation through the Kerberos authentication protocol. 
Local users do not get authenticated this way, and 
will not be restricted form logging on to the worksta-
tion. 
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A Windows XP remote desktop can be started 
through Client Terminal Services Client, and through 
Windows XP's Remote Desktop Connection win-
dow. (Both of these applications are discussed in last 
month's article, along with how to install and use 
them.) Unlike the terminal services connection that 
Windows 2000 server provides, Windows XP only 
provides one user connection at a time, either 
remotely or locally. Connecting to the workstation 
remotely will lock the workstation until you log off. 

Disconnecting will not unlock the computer. 
This can come in handy. Suppose you need to lock 
down a workstation for software updates or the like. 
All you need to do is start a remote desktop connec-
tion, logging in as an administrator of the worksta-
tion. If another user is logged on, you will be asked 
if you want to log off the current user. If you say "yes" 
as an administrator, they are logged off and you are 
connected. As long as you are logged on to the 
workstation, it remains locked and under your con-
trol. 

FIXING THE PROBLEM 
Now back to why we got here, time. In our 

original scenario we cannot authenticate our domain 
user because of a difference in time between their 
workstation and our server. The good news is that 
you can avoid all of this by setting an authoritative 
time server. A server that itself if connected to the 
Internet can get its time from a reliable source such 
as by the U.S. Naval Observatory. If you have 
Internet access, then the simple command on your 

server of net time /setsntp: 192.5.41.209 will do 
this. Another time server is tock.usno.navy.mil at 
192.5.41.41. 

After you set the SNTP time server as authorita-
tive, run either of the following commands on a 
computer other than the domain controller to reset 
the local computer's time against the authoritative 
time server: Last but not least, on the workstations, 
when you are setting them up, type net time / 
DOMAIN:Your.Domain.com /set. Please note the 
lack of spaces in this command. Finally stop the 
w32time service by typing the following with an 
enter after each one. 
• net stop w32time 
• net start w32time 
Help for the net time command is available at a 

command prompt if you type the following com-
mand: net time I? 

QUESTION BOX 
I recently have received several questions that go 

beyond the theme of networks. I enjoy these ques-
tions and welcome them. One common question I 
have been receiving is about printing, so let us finish 
this month's column with a discussion on the ques-
tion of how Windows prints. 

How Does Printing Work in Windows? 
Have you ever wondered how printing works in 

Microsoft Windows? It is supposed to be WYSIWYG 
(What You See Is What You Get) printing and it 
seems to work well until that dreadful moment when 
the document you created on your computer gets 
used on another computer. The frustration builds, 
especially when you have created the perfect tem-
plate in Excel or Word, and then you pass it out and 
it does not print as you expected. Is there a solution? 
Yes, but first how does Windows print, and why does 
it vary so much from computer to computer? Under-
standing this helps us understand the resolution. 

In an attempt to achieve WYSIWYG, which we 
must admit works reasonably well, Microsoft cre-
ated a means (program) for all the needed printing 
equipment to communicate and decide how to print. 
This means that when we created our document the 
layout was dependant upon our printer and its 
capabilities. A well-written printer driver lets Win-
dows know exactly what it can do. If the printer can 
only print in a resolution of 300 x 300 dpi (dots per 
inch), then in order to achieve WYSIWYG, Windows 
needs to know this. 

When rendering to the screen what will be 
displayed, in harmony with what will be printed, the 
printer's resolution becomes important, along with 
paper size and margins and many other things. 
Obviously then, when we try to use our document on 
another computer or workstation, the printer we are 
using becomes a key ingredient in how the job will 
end up being printed. 

"This is logical," you say. It is only reasonable 
that if we move to a computer with a printer that 
prints at 1200 x 1200 or 1200 x 2400 dpi the job may 
change in its appearance from what we may have 
created on our computer with our 600 x 1200 dpi 
printer. 

But now you say, "I share the same printer over 
the network, yet the job doesn't print consistently 
from computer to computer." A different version of 
Windows can make a difference. "Yes" you say, "but 
all of my computers are running the same version of 
Windows with the same exact service packs installed 
and yet they don't render the print job to the same 
printer the same way." True, but another important 
part comes into play. 

Whenever you have two computers set up using 
the same printer, with even minor version differ-
ences in the printer driver, the workstation can cause 
this upset. As stated above, Windows queries the 
printer driver to see what its capabilities are. Those 

« (Continued on page 20) 
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www.dhsatellite.com 

Offering: 
* Feed Horns 
* LNB's 

* Multi-Cable 
* Receivers 
* Controllers 
*Antenna Covers 
* Custom Fabrications 

OVER 600,000 Manufactured 
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• Fast Direct Delivery 5 Year Warranty 

Fax: 608-326-4233 
Email: dhsat@mhtc.net 
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Transmitters — Antennas — Combiners 

Featured Transmitters and Exciters 

Television Transmitters 

100 watt solid state UHF or VHF  $12,500.00 

1,000 watt UHF  $25,000.00 

Other Power Levels to 60,000 Watts 

FM Transmitters and Exciters 

20 watt FM exciter  $950.00 

250 watt solid state transmitter  $2,750.00 

500 watt solid state transmitter  $4,500.00 

1,000 watt solid state transmitter  $7,000.00 

3,500 watt transmitter  $12,500.00 

10,000 watt transmitter  $18,990.00 

Other Power Levels to 30,000 Watts 

Broadband FM Antennas 

Up to 12 bays and power levels up to 30 kW. 

10 Watt STL Transmitter and Receiver  $3,500.00 

Combiners to combine two or more 

transmitters into one antenna. 

Contact Jimmie Joynt at: 800-279-3326 

FM Mteor Edeuwora FM Antennas Low Power 
PoLlization Circular Polanzation 

FM Antennas MWren Power 
Circular Polarization 

n enna gs ems 

MP- 1 5250 0.6 Kw OP-1 $350 2 Kw. 
MP ? $687 0.8 Kw. GP-2 $1.350 4 Kw 
MP 3 $980 0 8 Kw GP-3 $1,900 6 Kw. 
MP-4 $1,2M 0 8 Kw GP-4 $2,600 6 Kw. 
MP -I R $1.t0 2 Kw GP-5 $3,150 6 Kw 
MP .5 $2 270 3 Kw GP.6 $3 700 6 Kw 
MP .5 $7, 70 3 Kw. Deicer nineteen in Mie model 

Other power configurations cantact OMB America 

SOP- 1 $690 4 Kw. 
SOP 2 $2,690 8 Kw. 
SOP 3 $3.595 10 Kw. 
SGP -4 $4,500 10 Kw. 
SOP-5 $5.300 10 Kw. 
SGP-6 $6.100 10 Kw. 

Yagis (UHF-VHF) power dividers and connectors 
There is enough stock at our facility in Miami for quick delivery. 

Please, contact our Sales Department at OMB America. 

3100 NW 72 nd. Avenue Unit 112 
MIAMI, Monde 33122 
Ph.: 305 477-0973 - 305 477-0974 
Fax: 305 477-0611 
Internet. httir.11evitriemb.com 
e-mail: embusaebellseeth.net 
VIdeeconterence: 1 305 5940991/92 

Mel 
IfV1 ERICA 

BROADCAST TOOLS WNW 

"Rack-Ables" 
mr 

tz:), . 
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SS 8.111 RA-1 will FP-11E111er Panel 

The upgréclet:1 SS 2.i .TERM III & BNC III swttcher/route-s are improved with new 

front panel swikhes. They may be used as a desktop devize, and are equipped wit' 

mounUngncles for watt mount installation or may be installed on the new RA- 1 
Rack-Abbe 1R.,J mounting shelf. 

The ne-' Rack- Able SS 4.1 III switcher replaces the popular SS 3.1 whiie adding a 

forth ...itereo•input channel and front panel control. We ve kept the best of the SS 3.1 

features and aoded a few more. 

ThE new Silence Montor Ill improves on the features of the original SSM, with front-

panel zorrzrel, removable screw terminals, Plug & Play installation, built-in program 

switct-er, restate timing: delay, aural alarm andielays for most remote functions. 

Now rackaDle! 

The new SS 1L1 II sw tcher replaces the popular 6x1 with the addition of two more 

sterec input channels and GPI, while keeping the price title same! The SS 8.1 Il may be 
desktop. wad mounted •Dr installed on the new Rack-Able mounting shelf. 

Th E new RA-1 11- RU rack shelfi provides mounting for three tri•rack or two half- rack 

Rack-Ab e con gurec products. The RA-1 is pre- drilled for flush and recessed product 

mounting The RA- 1 is furnished with filler panels and mcunting hardware. 

tool s 
www.breadcasttocls.com 

Look for additioncl Rack-Able products soon. 

639 Sunset Park Drive Suite 101 
Sedro-Woolley. WA 98284 USA 
(360)854-9559 FLX: ( 360) 854-9479 
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Networking 101 
Continued from page 18. 

different driver versions may respond differently on 
computers that may otherwise seem to be the same, 
and these variances can cause different renderings of 
the same document on different computers using the 
same printer. 

"Whew, I have updated all of my computers. 
They all are running the same version of Windows 
and they all have the same service packs installed for 
both Office and for the OS. Likewise all the printer 
driver versions are exactly the same version. With 
that out of the way, we should be able to move that 
document from computer to computer without issue 
right?" 

No, not yet. Are all of our fonts the same? Are all 
of our fonts the same version? If you do not have the 
same font on the computers, another background 
calculation happens. Windows does some of its 
quality guessing. Yes, this is a thorn in our flesh, but 
it really is pretty cool how it works. Consider: I create 
a document on my computer using "Joe Bob's 
Extended Font's" that I ordered off of the Internet. 

Now these may be the next best thing to canned 
beer, but if they are not on each workstation (which 
may require special licensing — ouch!) the print job 
still will not be the same. Windows is going to look 
at the font specification and say "this is the closest I 
can come," and print the document as legibly as 
possible for you, using its closest matched font. For 
that reason, using default fonts (those with that come 
with your Office Suite and or Windows itself) helps 
to guarantee consistency. 

Really this best guess font matching is a must. If 
this did not occur then it would be near impossible 
to share documents. The benefits go further though; 
this process even occurs with web pages and e-mail. 

If Windows did not do this, we would be limited to 
reading from the fonts we had licensed and miss the 
documents created with other fonts. How long 
would you use Windows then? 

"Ok", you say, "That is pretty cool. But I have the 
same printer, the same OS, the same font and all of 
the versions of drivers and fonts are the same, but it 
still comes out differently from computer to com-
puter. Why?" This answer is the one most people. 
would never guess, and most people overlook. 
When Windows is rendering the WYSIWYG, the 
computer queries the printer driver and the video 
driver. 

The video driver shows you what you see on the 
screen, so in order to get WYSIWYG, both must get 
in a non-fatal argument and come out with common 
ground on what they will display and what they will 
print. Yes different video cards will get you variances 
in renderings. Likewise, different drivers for the same 
card will "get" you just like the printer drivers. 
WYSIWYG is based on fonts, printers, video cards 
and display settings, along with their drivers. 

"Ahhhh, but didn't you say there was a solution?" 
Yes, there is. Instead of trying to match up all of the 
permutations on our computers (and being ready to 
spend a small fortune) in order to achieve the needed 
common ground, we can (for much less money in 
most cases) buy software that is not reliant on the 
system for what is printed. If we will change the 
method and just render our document as a picture, 
then from computer to computer it will print close 
enough to satisfy most all user needs. 

"But I can't edit a picture easily." Yes, you can. 
One Way to accomplish this is with Adobe Acrobat. 
There are several others ways to accomplish this, but 
a fill-able PDF file is my personal preference. With 
Acrobat installed, many applications become ca-
pable of generating documents as editable PDFs, 
which then can be used as forms across your agency 

without issues. This is the sort of file you get when 
you download your tax forms off of the Internet. 

To summarize: You can create a document using 
Acrobat and rather consistently allow users to print 
or fill out forms for printing using any computer 
without notable variances in appearance. If you buy 
software for the workstation that will be used to 
create these forms, you will render your jobs consis-
tently from computer to computer for less money 
than all the potentially needed changes in hardware 
and software. 

That is how successful printing works in Win-
dows. 

Tren Barnett is a System Administrator and Pro-
grammer in Tucson, Arizona. He welcomes your 
questions on solving network problems in your 
facility. Contact Tren at tpb@aires.org 
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From the 
Transmitter Shack 

The Day the Transmitter Died 

by Danny Tabor 

December 16, 1997 at 5:55 PM is a day and time 
I will remember as long as I live. I had just started the 
play-by-play of a high school basketball game, when 
the station went off the air. 
I am a micro market broadcaster. (I use the word 

micro instead of small, because having attended 
enough NAB small market sessions I realize their 
definition of small is not the same as mine.) Being a 
micro market owner-operator, you do it all, or as 
much as you can. Since purchasing the stations, we 
upgraded everything from control room to tower and 
antennas — everything except the 1967 CCA 3kW FM 
transmitter. ' 

Over the years it had several modifications done to 
it, including changing the 8122 driver tube out, and 
making it a 6kW box. The CCA is a simple design; 
maybe that is why I loved that ole box or maybe it is 
because I spent so much time with it. 
I have always felt a clean shiny car runs better., so 

why not have a clean shiny transmitter? I would 
regularly clean the transmitter, even going as far as 
giving the outside cabinet a wax job. The old CCA 
must have liked it cause she just ran and ran. She ran 
that is, until 5:55 PM, December 16, 1997. 

When the station dropped off the air, I called the 
remote control. Never before had I gotten so many 
high and low limit alarms. It was a cold December 
night, with no storms anywhere around, what could 
be wrong? Did- the Burke remote control develop 
Alzheimer's? 

ANXIETY AND DIAGNOSIS 
I left the gym for the transmitter site. Thank 

goodness this was a home game and not somewhere 
halfway across the state. The transmitter site is only 
about three miles from the school, so getting there did 
not take long. I hoped I could reset things and be back 
by the end of the quarter to broadcast the rest of the 
game. 

Arriving at the transmitter site, I listened for famil-
iar sounds, but heard nothing. When you do not hear 
the blower -motor running, your brain starts trouble 
shooting before you even open the door to the 
building. I pulled the main power disconnect and 
opened the door to the transmitter. It was a scene I 
hope no one else ever has to witness. 

There is nothing worse than being hit with the 
smell of smoke and absolute silence when you unlock 
the door to the transmitter. It is a feeling that hits you 
in the pit of your stomach, much the same as when you 
lose your first love. You feel sick and helpless, like the 
world is coming to an end. The inside cabinet was 
black with soot. Insulation was burned off wires, and 
the components were charred. I could have thrown 
up. I started to shake, and then just sat on the floor and 
cried. It was ten days* before Christmas, and I had a 
transmitter off the air and beyond repair. But what 
caused it? Looking at the pressure on the transmission 
line, the gauge read zero. 
I called my best friend, another owner-operator 

and good engineer, and explained the situation. He 
immediately came over and we put the 50-watt 
Continental exciter on the air, with a 1-5/8" to type 
"N" adapter, one I had purchased several years 
earlier, just in case of an emergency. The coverage 
from 50 watts into a 3-bay Shively, at 100 meters, was 
amazing. 

My tower guy lives about 60 miles away; he 
arrived the next morning. After switching the dehydra-
tor on, he started climbing the tower, checking for 
leaks. About three feet from the end of the transmis-
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sion line he found the source of the leak: a bullet hole. 
The line had taken a hit, causing an arc back down the 
line and into the transmitter. Why the transmitter 
overloads did not work nor the breaker trip, we will 
never know. All I knew was I was up a creek without 
a paddle, or least I thought I was. 

There was an old 2-bay still on the tower for 
backup, and a little over a week later a new Nautel 
FM5 was feeding it. While replacing the bad transmis-
sion line, the bullet was recovered, and given to the 
State Police. They were pointed in the direction from 
which it came, a mobile home park. Apparently a 
teenage boy was aiming for the top beacon. His aim 
was good, but the distance the bullet traveled caused 
it to fall off and hit the transmission line. No charges 
were ever filed, but I understand they put the fear of 
God in him. 

ALIVE BUT MOVING ON 
During my spare time I would go out to the 

transmitter site and clean up the old CCA. I re-wired 
it all, and replaced bad components. Turning on the 
filaments, I crossedmy fingers and waited for the time 
delay relays to kick in. There is no sweeter sound than 
that of hitting the plate button and hearing a contactor 
make, and see readings from the meters. The ole gal 
came back to life! 

About six montn later,"someone called and bought 
the CCA. It was sad time when the day came to take 
her apart and move from the building that had been 
her home for over 30 years. When she was loaded, I 
looked around and the building seemed so empty. 
This was the transmitter that broadcast my very first 
words, when I got into this crazy business. I stood in 
the doorway of the transmitter building and watched 
her leave the site in the back of a pickup truck and 
another tear fell down my cheek. 

Danny Tabor is the owner, engineer, play-by-play 
announcer and janitor atWLCK and WVLE in Scottsville, 
KY. He can be reached at wIckwvle@nctc.com 
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Serving the Broadcast Industry Since 1978 

Visit our Internet Website — WWW.fmamtv.com 
Send your e-mail requests to: transcom@fmamtv.com 

Fine Used AM & FM Transmitters & New Equipment 

The best deals on Celwave products, Andrew Cable and Shively antennas. 
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2000 
1980 
1988 
1982 
1984 
1982 
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1986 

BE AM-1A 
Harris MVV1A 
Harris SX1A 
Harris MVV5A 
Harris MVV5A 
Continental 316F 
Continental 317C2 
Nautel AMPFET 50 

2.5 kW 1978 Collins 831D2 
3.0 kW 1996 QEI Quantum 
3.5 kW 1985 BE FM 3.5A 
10 kVV 1980 Harris FM 10K 
10 kW 1991 OBI FMQ10,000B 
20 kW 1976 Collins 831G2 
20 kW 1982 Harris FM2OK 
20 IW 1989 0E1 FMQ20,000B 
25 kW 1980 CSI T-25-FA (amplifier only) 
30 kW 1984 BE FM-30 
35 kW 1989 Harris HT35 
40 kW 1978 2-RCA BTF-20E1 (combined) 
50 kW 1982 Harris Combiner(w/auto exciter-transmitter switcher) 

Misc Equipment 
Belar AMM3 Mod Monitor 
Burke ARC-16 Remote Control 
Continertal 802B Exciter 
Harris AMS-G1 AM Stereo 
Inovonics Model 250-01AM stereo processor 

Optimod 8100A (cards 3-5 only) 
Potomac AM1901 Digital Phase Monitor 
Potomac AM19 Phase Monitor, 2 & 3-Tower 
Potomac TU-16 Remote Control 
Kintronics RFC8-1, 50kW AM RF switch 

PO Box 26744, Elkins Park. PA 19027 

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

the PETER DAHL CO. for 
custom transformers 

DC filter capacitors • variable capacitors 

custom rectifier assemblies • t•ansient suppressors 

and then some... 

Peter Dahl Co. 
write or fax for an extens.ve catalog 
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Sam Lane Santa Barbara, CA  1-800-346-64.34 

Bill Newbrough Concord, CA 1-888-737-7321 

Matt Meaney Seattle, WA  1-800-735-7051 

Don Jones  Amarillo, TX  1-800-537-1801 

Wray Reed  Ft. Worth, TX 1-888-839-7373 

Chris Kreger & Jon Sims ....Kansas City, MO  1-800-467-7373 

Ed Young Monroeville, PA  1-888-412-7116 

Dave Edmiston  Ebensburg, PA  1-866-736-3736 

Harry Larkin  Southampton, PA  1-888-260-9298 

Bill Hoisington  Valparaiso, FL  1-800-476-8943 
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Answers to Your EAS Questions 

EAS Q8sat 
by Clay Freinwald 

(SEATTLE, Washington - July 2(1031 This month 
Clay answers some of the questions sent in by readers, 
as well as some other questions he has encountered at 
his many EAS seminars. 

Bob Wyatt - Clay, I am trying to get our station to 
run all the EAS messages my stations receive but 
management only wants to forward certain ones. I'm 
confused, If we are a PN station does not this mean we 
are obligated to forward all messages we receive? 

Clay - First, it is important to remember there are 
two parts to EAS. 1) REQUIRED (EAN's and Presiden-
tial/Federal Messages and, 2) The VOLUNTARY por-
tion. 

Let us separate the "Required" aspects of EAS from 
the "Voluntary" portions. Part 11 of the rules tell us 
there are indeed two types of stations. Those that do not 
wish to participate in the federal/national level EAS 
(EAN — Presidential messages) can opt out, and upon 
receipt of an EAN simply sign off their station — check 
Part 11 for how to do this. Stations willing to participate 
in the broadcasting of EANs are called PN stations, 
meaning Participating National. When there is an EAN 
issued, and the President is addressing the country, the 
only Broadcasters on the air will be those with the PN 
designation. 

Your management, for whatever reason, has deter-
mined they wish to relay some messages and not 
others. In the voluntary portion of EAS you can do just 
that, i.e. you can pick and choose which ones to air; for 
example, you could air Weather and ignore State and 
Local messages. The choice is your station's to make. 
Of course, I would prefer all stations run all EAS 
messages. 

Bob - So, if our station agrees to run all or some EAS 
messages, do we have to relay them with all the digital 
noise-makers or can we just pass on the information? 

Clay - This is a matter where your state (SECC) or 
local (LECC) EAS committee can help. Since your 
listeners are not likely to have an EAS decoder con-
nected to their radio, the "Header Codes" or digital 
bursts really do not commun cate information to them, 
so their only value is likely to be that of an attention 
signal. Check with the SECC and LECC to ensure no 
other entity is monitoring your station as their "source" 
of EAS messages. If no one is monitoring you for EAS 
messages, I feel it is fine to simply air the information. 

We will use a Severe Weather Warning as an 
example. (These are initiated by NWR with all the 
digital information to enable your EAS decoder.) What 
is important is that your station get this information on 
the air to warn your listeners, using your own produc-
tion capabilities, and do so often as you can (we could 
be talking about saving lives, after all). Your manage-
ment might appreciate this approach also, come to 
think of it. Not many really like the sounds of the digital 
"noise makers" on their station. 

Bob - I understand our station would certainly 
sound better if we "voice" our own EAS messages. But 
what about at night when we are operating unattended, 
what do we do then? 

Clay - I guess you are stuck with telling your EAS box 
to automatically relay. In terms of EAS there are 
certainly some downsides in terms of your on-air sound 
when you are unattended. Remember, EAS is not the 
only thing that suffers. Automation, regardless of how 
sophisticated, does very poorly in handling non-planned 
events. 

Larry Wilkins - Clay, Does an LP station have to be 
manned 24 hours a day? 

Clay - Larry this is a common question, since EAS 
efforts in many areas are barely more than just "warmed 
over" EBS plans. One of the major reasons for scrapping 
EBS was the fact ' it did not work with unattended 
operations. Unfortunately, some areas have continued 

along with their EBS mind-set, using procedures where 
if a local government entity needed to get a public 
warning on the air, they would place a phone or radio 
call to the local EBS (EAS) station and the personnel 
there would encode the message and send it out. 

Frankly, this is not how EAS is supposed to work. 
With EAS, all stations should be able to be operated 
unattended. The primary mission of an LP station is to 
relay EANs into a Local EAS Area. An LP station should 
have 'redundant' (at least two) means of receiving 
federal level EAS messages. (I am thinking of a regional 
PEP station as well as a participating NPR station). This 
work can certainly be done with the station operating 
unattended. 

State or Local governmental entities can reach the 
station (or others) via State and Local relay networks. 
These are "background-channels" (not broadcasters) 
connecting these government entities to the EAS box at 
unattended facilities so EAS can indeed function with-
out having to have someone on site. 

Ken Evans reported one broadcast group in Dela-
ware was concerned they would be giving up control of 
their broadcast signal by having RMTs generated out-
side the station by a government entity. 

Clay - Ken, your situation is not unique, as many 
still confuse the attributes of EBS with EAS. I am far 
more concerned about the legal implications of a 
station initiating EAS tests and messages. Broadcasters 
are, by and large, in the entertainment business and are 
not trained in emergency management nor are they 
hired for their abilities in that area. I say leave the public 
warning stuff to the government. Can you imagine, if 
the tables were turned, having an emergency manager, 
or weather forecaster, running your station during drive 
time? 

Michael, the owner of a new Low Power FM station 
in the Northeast wrote asking if an LP station had to be 
what he called a '50,000 watt flame-thrower'. 

Clay - Not all, Michael. The role of an LP station is 
simply to connect the input of their EAS box to 
redundant sources of EAN's and relay this onto others 
within their coverage area. There are cases where a 
relatively low powered station can fill this bill quite 
nicely. This is not a function of "kilowatts," but rather 
more a function of cooperation and participation. 

Really, in our roles with EAS, the majority of our 
work is voluntary. We volunteer our time, efforts, skills 
and in many cases, equipment and stations toward 
achieving the same goal: the saving of lives by provid-
ing a vehicle for public warning using existing broad-
cast facilities. Whether you are 4 foot 6 or 6 foot 4 — 
50,000 watts or 50 watts — there is a role for all. 

Here are some addi-
tional questions recently 
asked of Clay: 
Q - I have set up a 

system whereby I check 
our EAS Log once a week 
as part of my Chief Op-
erator Review. Please 
tell me again, in a given week, just how many tests 
should be shown on my log? 

Clay - The FCC knows you are to be monitoring two 
sources that can potentially deliver to your station an 
EAN. These sources each transmit a Required Weekly 
Test ( RMT). Therefore, your station should be receiving 
— and logging — two tests per week from those sources. 
Additionally your station should be receiving one 
Required Monthly Test (RMT) per month. 

This means in some weeks you may have three tests 
received. Your log should indicate each reception, 
whether it was an RMT or RWT and from whom it was 
received 

On the transmitting side of things, your log should 
also show your station has transmitted one RWT per 
week and relayed one RMT per month. Do not forget 
that a real EAS message received and/or relayed, counts 
as a test. In other words, if you run a real Weather Alert, 
you do not have to run that RWT that is on the log in 
the next hour. 
Q - What about all these other tests we receive, it 

seéms we are getting many more than those you 
describe? 

Clay - As EAS improves, and areas get away from 
"daisy-chain" relay systems and broadcasters monitor 
a number of sources, you can well expect to be 
receiving additional tests. For example, in the Seattle 
area, various governmental entities transmit RWT's 
once a week and many of them transmit DMO's. We 
need to call upon the I.Q. of the EAS decoder and ask 
it to just " log" these tests and not bother the operator. 
I still recommend these be logged, either on paper, 

or electronically. Nothing makes the FCC happier than 
to find you are monitoring a lot of sources and can 
produce lots of log entries clearly demonstrating that all 
is working well. 
Q - What is a week? Some stations operate with a 

funny calendar where the first day is Monday with 
Saturday and Sunday on the right, while others operate 
with a conventional calendar. 

Clay - This is a "grey area," with the FCC leaving the 
matter to the licensee. What is important is the interval 
between the receipt, transmission and forwarding of 
these tests. If I were an FCC inspector, I would be 
looking at your logs and counting the interval between 
tests. 

If I saw a pattern where there was more than 7 days 
between RWTs, I would have a problem with your 
station. If you can be shown that within 7 day periods 
you are receiving and transmitting RWTs and within 30 
day periods you are doing RMTs, you should be in safe 
territory. (You are welcome to quote me, but under-
stand I have absolutely no clout with the FCC ) 
Q - Recently our area ran an AMBER Alert, and the 

message from the initiating law enforcement entity told 
everyone to tune to a certain news station in our area. 
Even the highway signs instructed people to tune to that 
certain station. My manager is not happy with this. 
What do I do? 

Clay - I have to assume your station is not the station 
they were telling folks to tune to. Of course, AMBER is 
a very new tool and its best use is still being debated. 
Here is the problem: The folks who initiated the AMBER 
Alert know the message carried by AMBER is very short. 

To be effective, people are going to need additional 
information, or simply hear it again to get the details 
right. The folks programming the highway signs also 
know motorists are whizzing by at high speed and are 
unlikely to be able to read more than a short line or two 
before they pass the sign. 
I recently attended a meeting where this was 

discussed and heard DOT and State Patrol leaders say 
what they want is to give instructions to tune to a 
specific radio station — one they know will carry the 
information, and repeat it often — as opposed to simply 
ask people to turn on their radio. They understand not 
all stations are going to carry the information. 

So, the best solution I can offer at this point is to 
have your management become an active participant 
in your state, regional or local EAS committees where 
these issues can be sorted out, perhaps committing 
your station to be a key station transmitting such 
messages during emergencies. 

Clay Freinwald, Senior Facilities Engineer for 
Entercom in Seattle, is Chairman of the SBE's EAS 
Committee as well as chair of the Washington State 
SECC. He welcomes your questions about EAS at 
k7crOwolfenet.com 

ChrisScott Associates 
Bowling Green, Kentucky 

Visit our comprehensive website 

www.scott-inc.com 

AM-FM Ai 
Ph: (270)781-5301 Notch 

Fax: (270)781-1232 Filters 1411111110.111111MMINIIIV 
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Systems Innovations 
Technology Doesn't Have To Be Complicated. 

NexGen 2 Studio Suite, the 
revolutionary "all in one" radio 
system designed with you in mind. 

"A beginner to the industry. 

I hund NexGen easy to 

learn. The flexibility really 

makes the system work 

for ¡ou." 

Amy Flaherty 

KNOVVI, Nome Alaska 

"Yu went above and beyond 

th9 call of duty for us." 

Rob Nietfeld 

Wal-Mart Radio 
Network 

"NexGen is doing exactly 

what we expected. We're 

extremely pleased." 

Cant Barrick 
KOHIVI 
Texas Tech University 

NexGen "increases operation 

effbiency" and " allows our 

staff to be more productive." 

Jim Clark 
KBYI 
Brigham Young 
University-Idaho 

Prophet Systems has integrated all our software packages into 
one ultra powerful software suite, NexGen 2 Studio Suite. 
NexGen 2 is the product of our many years of experience, and 
our well deserved reputation for thinking outside pf the box. 
NexGen 2 utilizes the same classic Prophet feature- rich 
software, but it's packaged into hardware that maximizes your 
investment of money and time like never before! 

"In today's economy, we all have to stretch our dollars and our time. 

Large, complex solutions are too costly and too time consuming for 

the realities of modern radio. But everyone still needs all the features 

and redundancy possible, because off-air is simply not an option. 

NexGen 2 Studio Suite is all about convenience, and getting the most 

for your money." 
Kevin Lockhart 
President of Prophet Systems 

Choose from four affordable Studio solutions, each designed to handle your 
specific needs. 

Studio 11 - $4,500 
Cost-effective solutions for the standalone AM, FM or LPFM. Ideal for remote 
or home-based voice tracking and music scheduling. 

Studio 22 - $7,000 
Designed for mostly automated, satellite or voice tracked stations. 

Studio 41 - $7,500 
Perfect for active control rooms and production studios. 

Studio 44 - $9,700 
The best of both worlds! This powerful workstation can handle live or 
automated operations. 

With any Studio solution, we include all the software you need to run 
your station. 

NexGen DigitalTM 

VoiceTRACTm 

CDX/AFC 

PhoneTRAC 

WANcastingTM 

MusicGen 

Digital Reel-to-Reel 

PROPHET SYSTEMS 
innova os 

1-877-774-1010 
www.prophetsys.com 
sales@prophetsys.com 



A bay in the Life 
of an Alternative 
FCC Inspector 
by Ken Benner, NCE 

(TUCSON, Arizona - July 20031 It is 5:30 AM The 
morning essentials have been completed and I am in 
front of the bathroom mirror rehearsing my mean, cold-
blooded, steely-eyed, square-jawed Marine style per-
sona. I remind myself; " If I am going to be an inspector, 
I had better give the impression of an inspector!" 

My clipboard contains my Map Quest printout of 
my assigned inspection appointment addresses, a copy 
of the appropriate FCC checklists and notes about 
whom I am to contact at the station. Today's Manager 
is a member of the sponsoring Broadcaster Association's 
Board of Directors and his Contract Engineer is Chair-
man of the local chapter of the Society of Broadcast 
Engineers, so I had better be on my most professional 
behavior. 

Time to rehearse a few good buzz words to create 
the proper impression. Let me see now — how about: 
complex impedance, decibels, standing wave ratios, 
Section 73.3526 and 27 (public files), the great old 
Conelrad alerting system (so they know I have been 
around awhile), etc. 

6:00 AM: I check out of the motel and drive to the 
station and determine it is only six blocks from the 
motel. It is now 6:05 AM and I am not due at the station 
until 8 AM I clutch my courtesy copy of USA Today 
from the motel and head for the nearest McDonalds for 
my Egg McMuffins, orange juice and senior coffee with 
four or five refills. 

7:45 AM: I pull into the station parking lot and note 
the tower in the "back forty" has a seven digit number 
properly posted at the base, is probably over 200 feet 
high, and has seven bands with top and bottom each 
aviation orange. I jot the registration number on the 
inspection report for later comparison with the 854 Tower 
Registration and compare the coordinates from my GPS 
with those listed in the Broadcasting and Cable Year-
book. 

7:55 AM: I enter the station, wave to the combina-
tion Morning Announcer, General Manager, Chief 
Engineer, Account Executive, News and Program Di-
rector — who kills his mike ,Iust long enough to shout 
through the open control room door: "I'll be into the 
network news block in just a minute, help yourself to 
a cup of coffee." 

8:00 AM: The pretty receptionist appears, explains 
she is the GM's daughter and is filling in for the regular 
receptionist on vacation. 8:03 AM the delivery truck from 
the local bakery appears with his morning variety box of 
donuts. Over the off-air monitor is heard "Ya know, ya 
just can't beat these great pastries from Bob's Bakery 
down at 5th and Main open every morning at 7:00 AM 
for your breakfast convenience." With a smile, I wonder 
if there just might be a tad of payola operating here. 

I ask if she would kindly duplicate the various forms 
we will be using during my "educational" presentation. 
These include the list and definitions of the public file 
folders, samples of the forms for political files, issues 
and program lists, tower lighting requirements and 
whatever else I think they might use. 

Paul Harvey is now in control for next fifteen 
minutes and the fellow behind the mike introduces 
himself, joins me with the coffee and donuts and I 
explain this is primarily an educational affair during 
which all questions relating to FCC compliance will be 
answered and it would be well if the entire staff were 
available to participate. He agrees and orders a staff 
meeting for 9:00 AM. 

Ms. Receptionist returns from the copy machine 
and I ask that she would obtain 16 file folders and tab 
each according to the list she has just copied, then cut 
out the explanations and tape them under transparent 
tape for the front of each folder. 

8:30 AM: Ken the Contract Engineer appears. Ken 
is from Ken's Radio, TV, Computer and Appliance 
Emporium. We discuss ham radio and how great 
everything used to be before deregulation. I ask him to 
locate a copy of the station license, renewal card, any 
auxiliary licenses, the tower's 854R registration form, 
EAS and tower light outage logs and the FCC Self 
Inspection Checklist supplied by the Broadcaster's 
Association when the station signed onto the program. 

9:00 AM: Now our school begins. After I obtain the 
signature and title of all participants on the confidential 
"Inspection Report Form" we begin with: "Please 
understand this is a good faith effort on the part of your 
station, your State Broadcaster's Association, the Fed-
eral Communications Commission and yours truly to 
explain and simplify your compliance requirements, 
many of which have changed greatly in the past few 
years. I will explain many items that you no longer have 
to worry about as a result of deregulation. 

"For example you no longer have to be a licensed 
operator, nor keep logs of meter readings, nor logs of 
your on air performance. I do ask one very important 
favor: We must be completely honest during the course 
of this inspection — I will not fib to you and you must 
not fib to me or we are both in trouble. Please 
understand much of what we discuss around this table 
is confidential and should not leave this room. 

"I realize most of what is in the checklist you 
already know but I will touch on everything in there so 
as to bring to mind any clarification you would like to 
cover. Please pay close attention because (with a wink) 
there will be a quiz! 

"Over 90% of the stations l inspect are certified 
before I leave the station. In those instances where 
there is a serious discrepancy, you will not fail, but 
rather, be left "pending" until I receive an affidavit from 
your Manager, Engineer or other qualified person 
certifying the noted discrepancy has been corrected. I 
am then authorized to issue your compliance certifica-
tion for you to proudly frame and place on your 
reception room wall. 

"Now let us review all items in the check list and 
please do not hesitate to raise even the slightest 
question. Remember, there is only one dumb question 
— and that is the question that is not asked! I especially 
appreciate questions I can't answer because in those 
instances we both learn from the reference books I 
carry, from Internet sources, from telephone calls to 
hundreds of Managers, Engineers, FCC Staffers, Your 
State Broadcasters Association Legal Counsel and other 
sources who are smarter than I am." 

11:00 AM: We have covered the checklist and from 
here we "walk the walk," compare transmitter power 
output and all other license items, i.e. ownership, 
coordinates, transmitter address, signage, i.e. AM 
radiation signs and registration numbers. We review 
proper creation of the public files and the required 
items for each folder. I check the paint condition of the 
tower with a color chart. Perhaps we could run a 
weekly EAS test to see if it triggers my portable EAS 
receiver. 

If this is a directional AM, we will need to check the 
phase relationships, tower current ratios and read the 
monitor points for comparison with the maximum field 
intensities stated on the license. 

Ken Benner with his color chart 
at KNOM, Nome. Alaska. 

Please note in the past I have had engineers try to 
trick me into phony field intensities by implying a 
monitor point is located other that the location indi-
cated on the station license. No more! I enter the array 
coordinates into my GPS and note the radial and 
distance when we arrive at each point. 01' Dad here, 
has been around the block a few times! 

If the transmitter is at another location, we might 
stop for lunch before proceeding out to the site. 
Usually, this gives me the chance to chat w th the 
engineer, and get a feeling for his familiarity with the 
facility and his level of engineering expertise. Some-
times we discuss the application of some of the FCC 
Rules and clarify some operational practices. 

By now the weary Manager, Engineer and Staff wish 
to hell I would shut up and go home. If there are only 
a few minor things, I break out their pre-prepared 
certificate, apply the embossed seal, date, sign, and 
with fanfare present it and a congratulatory letter from 
the Broadcaster's Association. 

Proud staff of KYUK-AM/TV, Bethel Arkansas 
with their new compliance certificates 

If there are serious problems, i.e. transmitter power 
high or low, improper license posted, no EAS system, 
tower coordinates improper, tower registration incor-
rect, and any number of other things, I will write a letter 
to the licensee explaining what needs to be done within 
60 days. 

That, with an affidavit certifying such corrections 
faxed to me from a qualified person, will produce their 
certificate of compliance, and the FCC notified of such 
certification along with all other stations certified under 
that state's program. 

It is a great program. The stations my colleagues, 
Jerry Miller, Arvid Sonstelie and I have inspected have 
saved well over 1.5 million dollars in potential fines 
and hundreds of thousands in legal fees, which might 
explain why some Washington FCC lawyers may not 
appreciate us. 

Dedication, Integrity and Good Faith are the key 
elements that make this program work for all of us. And 
all the friends we have made make us the most fortunate 
people on the face of the Earth. 

Ken Benner, a retired broadcast engineer, resides in 
Tucson, Arizona. As we go to press, he is roaming 
around Alaska in various small aircraft and other 
conveyances, performing inspections under the Alaska 
Broadcasters Association program. If he outruns the 
sled dogs and polar bears, he can be reached at 
bennerassociates @ao I. com. 
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Things You 
Need to Know 

5TL Coordination and Licensing 
Many stations and engineers are up in the air about 

the recent changes in the FCC Rules for coordinating 
and licensing STLs. The original information required 
quite an increase in complexity and cost for stations to 
use the 950 MHz band. 

The old system was more or less informal; coordi-
nation was essentially between stations using STLs on 
the co-and adjacent channels, along with notification 
to the Frequency Coordinator for the area. The new 
system, under Docket 01-75, requires the use of Prior 
Coordination Procedures as laid out in Part 101 of the 
Rules for STLs and fixed TV BAS stations in the 950 
MHz, 2.5 GHz, 7 GHz, 13 GHz and 18 GHz bands. 
It was scheduled to go into effect on April 16, 2003, and 
includes interference studies and written notices to all 
other licensees who might be affected. Costs related to 
this system are likely to be substantially more than radio 
stations have been used to in the past. 

The good news for stations who need to license, or 
change existing facilities, is that the FCC granted a 

request filed by the SBE to "stay" the implementation of 
PCP for six months. Arguing that the FCC's ULS 
database was lacking a lot of information, and some of 
what was there was erroneous, the SBE asked for 
sufficient time for stations to correct the database 
records. Furthermore, there were insufficient standards 
in place for regarding interference among the various 
transmission methods. 

At this time, procedures are being put into place to 
correct the ULS listings. While it has not been made 
clear what changes will be allowed without incurring 
a regulatory fee from the FCC, it is highly recom-
mended that stations review all their licenses' immi-
nent requirements and have correct data ready for 
filing. Both your station's communication attorney and 
the SBE will likely have information available shortly 
on how best to proceed. 

After the six months stay is over in October, it is 
quite likely the new procedures will be put into 
operation. How this will affect the existing Frequency 
Coordination system is not entirely clear as yet, al-
though it would appear that it may end up re-focused 
on other uses, such as the radio and TV RPU bands, 
including the 450 MHz band. But, it is certain that it 
will take more time and money to arrange an SIL 
license than previously. 

In the meantime, you need to know that it is to the 
station's benefit to prepare now for this important 
change in the way the SIL band is regulated. 

Do You Have the BDR on Your Desktop? 
Version 1.52 of the BDR Now Available 

The Broadcaster's Desktop Ref-
erence (BDR) is an ongoing effort to 
provide useful tools, information, and 
history of interest to broadcasters. A 

work in progress — it seems something 
new is added almost every month. 

Among the resources already avail-

able, you'll find: Barry's Radio Utilities, The Continental Electronics 
E-Slide, RF Specialties Toolkit, Tom Osenkowsky's Toolkit, Bob 
Carpenter's AM and FM/TV database viewer, Top Ten Lists, EAS 
paper sources, some project schematics, several files and pictures 

of broadcast history. 

To make the CD even more valuable, when you are at the 
transmitter site, we have added the FCC and EAS checklists, and 
some equipment manuals. And this is not the end ... more is 

planned. 

You will find most of the CD contents are listed at: 
www.oldradio.com/latest.htm 

The proceeds from this CD are going to be put into improving the 
next edition of the CD, and supporting Oldradio.com and its efforts 
to document and display the history of our industry. 

We are suggesting something in the range of $ 15-$20 (or more, 
if you really want to support the Oldradio Project). 

We'll send you a copy of the CD (via postal service), and 
personally notify you when Version 2 is made available (The plan is 
to provide a free to registered users, or at most a minimal cost for 
shipping.) 

Please send your check or money order to: 

Barry Mishkind, 2033 S. Augusta Place 
Tucson, Arizona 85710 

Please include your snailmail and email address. 

Thanks for your support of OLDRADIO.COM — Barry M. 

"Field Notes" 

[Radio Guide welcomes your fèedback. How can 

we serve you better? What do you need to know? 

Please let us know at editor@radio-guide.com Ed.] 

From: Jim Loob, Chief Operator, 

KHPU-FM, Brow, [mood, TX 

Thanks for Ken Benner's article on "The Public 

File — Part 2" in the June 2003 edition. It has been 

extremely helpful to our staff. Could I get a copy of 

the first part of the article? 

Thanks! 

[RG replies: Glad to hear Ken's material meets 

your needs. The first part is on its way to you. Ed.] 

From: Ron Garrett, Chief Engineer, 

Baylor University 

Just read [Cornelius] your article (Part 6-FM 

Stereo) and had to respond. When I was 13-14 yrs. 

old, I tinkered with electronics and figured out how 

to make transmitters out of receiver oscillators. 

I too was curious how to make FM stereo work & 

did the same thing you did by adding a 19 kHz tone 

to my homemade broadcast to make the FM Stereo 

light come on. But as you said, no stereo. But you are 

the first person I ever heard (or ever discuss with that 

would know what I was talking about) that had done 

the same thing I did as a young kid trying to figure out 

things in electronics. 

It brings back great memories. Thanks for a great 

article and reminding some of us how it (we) all got 

started! 

Lost Your Benefits? 

No Insurance?. Denied Insurance? 

Between Jobs? 

You are not alone. 44 million Americans 
have little or no protection for their assets 

in case of health care costs!* 

Here's a Different, 
Better Way to Handle your Costs! 

With one of four classes of membership, you can pay your own costs at 
the low, low contracted rates that insurance companies enjoy! 

Yes, that's right. When you pay an insurance company for "insurance," 
they do not pay the shockingly inflated prices you are shown on medical 
invoices. They have pre-arranged contractual rates, which can range 
from 20 to 80 percent less than the so-called "Usual and Customary 
Rates." This membership program gives you access to those same low 
rates. Better yet, some of the plans even include reimbursement to you! 

Memberships include various combinations of Medical, Hospital, Phar-
macy, Dental, Chiropractic and Alternative Medicine . There are NO ex-
cluded conditions, NO waiting periods, NO partial coverages, NO 
deductibles. Even so-called "cosmetic" and "elective" procedures have 
low, low contracted rates. These plans are not simple "courtesy dis-
counts." They are pre-negotiated rates that the providers have signed 
contracts to honor — and hundreds of thousands of practitioners are on 
these contracts — more than any one insurance company has contracted! 

See the Plans and 

Start Your Coverage Today at: 

www.newdimensioncard.com 
(*) "Health Insurance Coverage: 2001," (September, 2002) Census Bureau, US Department of Commerce 
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Service Guide: Radio Products c& Services Email: radio@broadcast.net 

Place an ad here — only $25 

( Engineering Software  

1/2 the Cost of New! tees" 

4;133> Rebuilt Power Tubes 

EC'ONCO 
Tel: 800-532-6626 Web: www.econco.com 

Intl: + 1-530-662-7553 Fax: + 1-530-666-7760 

rfSoftware, Inc. 
Broadcast engineering software: 

rfDetecttve-FM 

rfInvestigator and rfProfiler 

Call or visit our website for product details: 

Phone: 352-336-7223 

www.rfsoftware.com 

(Audio Products  

Audio and 
Telecommunications 

Solutions 
CircuitWerkes makes telephone couplers, a 
full line of DTMF and subaudible control solu-
tions, a dial-up control with audio interface for 

remote broadcasts, telephone ring-to-relay in-
terface, and more. We also produce custom 

designs made to your order. Call us or visit us 
on-line for more information. 

CircuitWerkes, Inc. 

2805 NW 6th Street, Gansville, FL 32609 
Phone: 352-335-6555 Fax: 352-380-0230 

www.circuitwerkes,com 

(Studio Fixtures  

Studio Warning Lights 
Muting and warning light controller. Modern 

shadowbox design. The Kontrollex A-1 Sys-
tem. 

Jasoni Electronics 

Phone: 702-791-3394 Emak 

jasonidgp@juno.com 

Studio Furniture 
on a Budget 

SPACEWISE is the Price and Quality leader, 
offering affordable and easily customized 

modular studio systems. Several systems to 
choose from, incorporating quality laminates, 
components and woods. 

Spacewise Broadcast Furniture, Inc. 

Phone: 800-775-3660 

www.spacewise.com 

( Services 

Broadcast Services 
• Antenna Analysis/Repair 

• NRSC Measurements 

• Tower Painting/Re-Lamping 

• Station Inspections 

• FM/LPFM Turnkey Installations 

•Tower Inspections 

For questions or information contact: 

Diversified Communications Systems 

9139 Route 18, Cranesville, PA 16410 
814-756-3053 Email: rpogson@aol.com 

Recordings De-Noised 

Have your vinyl records de-noised and digi-
tized on CD. We Specialize in professional 
sound services and can clean up all of your 

recordings, from wire, to cassette, to tape, to 
78's, to LP's and transcriptions. 

Our lab utilizes a complete "Cedar" system as 

well as Sound Forge computer program. 

Audiophonic corporation 
PO Box 4390, Woodland Park, CA 80866 

Phone: 719-687-6357 

( Repairs 

Broadcast Equipment 
Repairs 

• AM Antenna Monitors 

• AM/FM Modulation Monitors 

• RPU Transmitters/Receivers 

• Audio Processing 

• SIL Transmitter/Receiver 

• Test Equipment 

• Exciters 

• Transmitter Field Repair 

For questions or information contact: 

Diversified Communications Systems 

9139 Route 18, Cranesville, PA 16410 

814-756-3053 Email: rpogson@aol.com 

RF Products 

Transmitters 
and Antennas 

Harris FM- 1, 1kW, 90.9, 15 years. 
Phase-Tek, 5kW, 90.5, 154+ years. 

CCA 2.5G, 2.5 kW, 91.3 MHz, 10 years. 
CSI, 5kW, 88.1, 20+ years. 

CCA FM3000, 3kW, 92.1, 15+ years. 
Harris MW10B, 10kW, 1049 kHz, 1985 
Harris MW10B, 10kW, 1170 kHz, 1986 
Collins 20V, 1kW, 980 kHz, 20+ yeas. 
Dieelectric 5-bay w/radomes on 88.1 

Phelps Dodge 3-bay on 92.1 
Jampro 3-bay w/radomes on 99.5 
Dielectric 1-bay w/radome on 90.9 

Vernon Baker 

Phone: 540-961-2377 Fax: 540-951-5282 

EMail: vbaker@vtacs.com 

Factory New Heliax 
Save Up to 50% 

Andrew and Cablewave Systems (RFS) air 

and foam dielectric coaxial cable in 1/2 inch 
through 1-5/8 inch. Over 50,000 feet in stock. 
Factory new and sealed. Cut to order. World-
wide delivery. Continuous run lengths of over 

1300 feet are available. We also stock Times 
Microwave LMR-400 and LMR-600. 

Material Specialties Scandinavia Inc. 

PO Box 65054, Virginia Beach, VA 23467 
Phone: 757-546-7007 Fax: 757-546-0371 

vvww.surplusserver.com 

(Used Equipment  

Used Broadcast 
Equipment 

Quality recycled broadcast and pro audio gear, 
purchased from big market stations. Studio 

source, recording, transmitting, and monitor-
ing equipment and parts. 

Surplus Equipment Sales Co. 

PO Box 2193, Bala Cynwyd, PA 19004 
610-664-4539 EMail: mygear@netzero.net 

Used Radio Equipment 
Your #1 source for quality used radio broad-
cast equipment. Call or e-mail for the latest list: 

Bay Country Broadcast Equipment 

7117 Olivia Rd, Baltimore, MD 21220 

Toll-Free: 877-722-1031 Fax: 786-513-0812 
E-mail: info@baycountry.com 

www.baycountry.com 

Wanted: Used Broad-
cast & Recording Gear 
Interested ir buying used equipment in any condi-
tion. Compressors, microphones, processors, tape 
decks, consoles, etc. UREI, Fairchild. Universla 
Audio, Ampex, RCA, Collins, Gates, Langevin, 
Pultec, Aftec, Western Electric, etc. Also looking for 
tubes and spare parts. 

Mark Linett 

Phone: 818-244-1909 Fax: 818-500-0742 
E-mail: yrplace@earthlink.net 
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Sponsored by: 

October 1-3 2003 
Pennsylvania Convention Center, Philadelphia 

1111011 
Wednesday, October 1 

Super Session 

John Walsh 
America's Most Wanted 
ABC Radio Networks 

Thursday, October 2 
NAB Marconi Radio Awards 

Reception, Dinner & Show 

Master of Ceremonies 
Steve Harvey leComedian & Host 
KKBT-FM, Los Angeles 

Syndicated by Radio One 

MARCONI 
/7»  

AWARDS eq4::,NL71> 

Thursday, October 2 
Keynote Address 

Rush Limbaugh 
Premiere Radio Networks 

Sponsored by: 

rRwi?o° AME 

Thursday, October 

Group Executive Session 

.Ailr • 
Moderator 

Sean Hannity 
The Sean Hannity Show 
ABC Radio Networks 

Group Executives Including: 

Mary Quass 
NewRadio Group, LLC 

11, Virginia "Ginny" Morris t it 

Hubbard Radio 

4411è John t Hog an ttet  
Clear Channel Radio 

Sponsored by: 

/N7TREP 

THE NAB 

WOW® 
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