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It started, as it usually does, with a bunch of rumors. A format change was 
coming. 

The GM/owner was hoping for an increase in the value of his facility. The 
PD was looking for a big increase in AQI-I's. And the sales manager was 
chomping at the bit so she could entice a whole new segment of the advertising 
community to buy in to the station's programming. 

And now, just as you guessed, it was going to happen. The station will 
be doing local talk from 6:00 AM to 7:00 PM. As the meeting with the GM 
and PD concludes, you have your marching orders: build the new studios. 
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PowerClamp surge suppressors clamp 

lightning-induced powerline transients to 

within a few volts of normal AC voltage! 

PowerClamp will pay for itself by reducing 

expensive damage to transmitter site 

equipment caused by powerline spikes 

and surges. 

Protect your transmitter and 

Stay On The Air with PowerClamp! 

DISTRIBUTED BY 

Broadcasters 
General Store 

www.bgs.cc 

1-352-622-7700 

Radio Guide 2007 
AM Transmission Seminar 

The System from Transmitter to Tower 

Three Days of Training Including 
Hands-On with Actual Hardware and Networks 

Complete details at: www.radio-guide.com/amseminar.htm 

AM SEMINAR DATES: 
  Wednesday - Friday   

February 14-16, 2007 
Orlando, Florida 

$350 for Each Reservation 
Includes all materials, lunch for all three 
days. a Radio Guide jacket, and a great 

technical educational experience. 

(-
• Transmission Lines 

• Non-Directional Antennas 

• ATUs and Matching Networks 

• Directional Arrays and Phasors 

INSTRUCTORS: 
Phil Alexander, CSRE, AMD 
Alan Alsobrook, CSRE, AMD 
and Ron Rackley with his DA Q&A 

Reservations Available Now 
www.radio-guide.comiamseminarhtm 

There are a limited number of reservations 
available so please sign up early. 

• Hands-On Time With Networks 

• Practical Information and Tips 

• Question and Answer Session 

• FCC Rules and Regs for DA's 

Radio Guide November 2006 Page 2 



Radio 
Guide 
Talk Show Tech: 
Getting Started   4 

Studio Guide   
The Ribbon Microphone 

Contents Radio Waves 
November 2006 

Field Guide 40 

Constructing Economy Studios with Professional Results 

8 Tool Guide 42 
CardScan Tames the Card Stack 

Monitor Guide   12 
Part 3: FM and SCA Modulation 

Transmission Guide   14 

Its Time to Define Coax 

Tech Tips   15 
Taking the Music to the Streets 

Tech Support  16 
Product Support on the Long Term 

Survival Guide   20 
Is There a Life in a Cluster? 

FCC Focus  21 

Public File Compliance Issues and Programs 

EAS Guide  22 

Avoiding "Enhancements" That Diminish EAS 

Parts Guide  23 
Keeping the Parts Bin Full 

Field Guide  24 
Playing Nice: Adobe Audition 2.0 

Service Guide 30 
ENCO DAD Software Versions System Reference Chart 

Radio History   32 
Tesla 's Coil: Harnessing and Broadcasting Power 

Consultant Guide 42 
Radio Consulting Engineers 

Service Guide 44 
Radio Equipment, Products, and Services 

Final Stage 46 
Radio Roundup Event Calendar. Advertiser Information 

Cover Photo 
Courtesy of Caroline Dreier - Te/os 

Radio Guide 
Volume 14 - Issue 11 

PO Box 20975, Sedona, AZ 86341 

Phone: 928-284-3700 Fax: 866-728-5764 

Ray Topp (Publisher) 
Email: radio@rconnect.com 

Barry Mishkind (Editor) 
Email: editor@radio-guide.com 

Radio Guide: www.radio-guide.com 
White Papers: www.radiopapers.net 
Used Gear: www.radio-classifieds.com 

Radio History: www.oldradio.com 

Radio Guide, ISSN 1061-7027, is published monthly, 12 times a year, by 
Media Magazines Inc., PO Box 20975, Sedona, AZ 86341. Radio Guide is 
copyright 2006, Media Magazines Inc., and may not be copied, reproduced, 
or stored in any format, without the written permission of the publisher. 

by Barry Mishkind - Editor 

FINDING AN EDUCATION 
A large part of the joy of radio engineering is the 

satisfaction from observing a problem and solving it - 
or finding a better way to accomplish the job. 

Of course, since few of us want to "re-invent the 
wheel," we need time and opportunity to continue our 
education. With the rapidly changing technology of 
digital radio, such education is all the more important, 
even if finding time to grab that education is sometimes 
difficult. 

Radio Guide continues to be committed to helping 
you get the education you need. We present authors who 
want to share their experience and knowledge with you. 
These fine folks are or have been where you are, in the 
daily job of radio engineering. The passion they have 
for radio is evident. 

Education works best when someone shows you 
how to do something and then lets you try it yourself. In 
other words: hands-on training. It is not always easy to 
get such help, especially on today's modest budgets. 

With that in mind, Radio Guide has seen the need 
and arranged for a three-day AM Transmission Semi-
nar, to be held in Orlando, Florida in mid-February 
2007. You may notice the information over on the 
bottom of the facing page. 

The goal was to find a relatively inexpensive desti-
nation airport, some excellent instructors (Alexander, 
Alsobrook and Rackley) with a good program, and no 
snow. We worked it out to keep costs as low as possible. 
You can even bring your family for a weekend vacation 
- we've negotiated some very economical room rates 
for the entire weekend. 

Come listen, learn, and relax with us in February. It 
will be an educational experience you will never forget. 

- Radio Guide - 

Broadcast Software 

AudioScience 

Sound Cards 

Complete PC Systems 

Ready to run, broadcast 
ready or retail play out 
systems. 

Optional music, advert & 
promo scheduling software 
and remote control hard-
ware. 

Multi-output, pro-quality 
sound-cards and tuners. 

On-card processing and 
memory for glitch free 
playback & recording. 

Broadcast Software International 

503 E. 11th Avenue 

Eugene, OR 97401 USA 

Direct: 541-338-8588 

Fax: 541-338-8656 

www.bsiusa.com sales@bsiusa.com 

1-888-274-2721 

www.bsiusa.com 
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Talk Show Tech 
Getting Started 

by Ted Alexander 

It started, as it usually does, with a bunch of rumors. 
A format change was coming. 

The GM/owner was hoping for an increase in the 

value ofhis facility. The PD was looking fora big increase 
in AQH's. And the sales manager was chomping at the bit 
so she could entice a whole new segment ofthe advertising 
community to buy in to the station's programming. 

THE MISSION 
And now, just as you guessed, it was going to 

happen. The station will be doing local talk from 6:00 

AM to 7:00 PM. As the meeting with the GM and PD 
concludes, you have your marching orders: build the 
new studios. 

It now is up to you to deliver a working talk show 
studio, with facilities for up to five guests, a call screener, 
and some kind of "computerized" control for the talent 
to use. 

Of course, if you are "budget and time challenged" 
and plan on using a 1 1 1C coil to tap across the telephone 
set earpiece to get your calls on the air, then this article 
is not for you. 

START WITH A PLAN 
On the other hand, if you can use this opportunity to 

enhance the service your station provides to the service 
area and provide a substantial increase to the bottom line 
through proper facility improvement, then please do 
read onward. 

Once the meeting is over, it is time to do the serious 
planning, planning, and planning. Did I mention the 
need for planning? There is no question — by stopping 
to plan before doing anything else, you will save time 
and money. 

Even if you only have a small facility, you should 
plan for your ideal installation, and then — if you really 
must — pare it back, bit by bit, until you have the 
minimums you need to get your product on the air with 
good quality. 

LEARN FROM YOUR NEIGHBORS 
If you have the time and opportunity, you should 

arrange for a visit to a working talk station to see just 
how that station is set up. You can also look around at 
various websites and publications to see what others 
have done. 

In doing this, you will very likely see at least one 
great idea which had not occurred to you. The end result: 
a much better facility that allows your air talent to do 
their best work. 

One talk programmer once said to me, "Build the 
studio as if it were for a Top 40 station without the 
music." That helped me understand what the PD needed 
and wanted, and I could anticipate the kind of talent he 
was planning on bringing in. 

STUDIO LAYOUT CONSIDERATIONS 
Now it is time to scout around as to where this studio 

is going to be located. Ifyou are lucky, you will start with 
an empty room. If you need to modify a music studio, 
things could get a bit more complicated. 

One major consideration is to be sure you will be 
able to "fit in" the required equipment and leave room 
for the anticipated number of people, including guests. 
By the way, do not forget space for the screener. 

Most often, the talent will be the one to "punch up" 
the calls on the air. But in some major market and/or 
network situations, there also may be a board operator. 

The WRUW talk studio at Case Western 
Reserve University in Cleveland. 

In such studios the screener is usually in a separate room 

to provide sound isolation. That means you need an 
intercom of some sort and possibly an intercom feed to 
the talent's headphone. 

SOFTWARE AND DISPLAY 
Depending on your kind of operation, you may 

choose to have the screener punch up the on-air calls. 
Check out the use of a "screener" program on a 
computer, so you can let the talent know who is on 
screened hold and also to get text messages to the on-
air personality. 

Some software also interfaces with the electronics of 
the talk show phone system to let you "point and click" 
to place a call on the air. On some occasions, especially 

at small stations, the on-air talent is a "one man show," 
either taking calls unscreened or screening and holding 
upcoming calls during breaks. 

The key point is that your installation will need to be 

designed around your choice of staffing and budgeting. 

TECH AND PHYSICAL SPECS 
Next it is time to assess the equipment you have on 

hand, or in the existing studio, and prepare the "want 
list" for the additional capabilities. 

An empty 10 foot by 12 foot room looks big, but 
when you install the equipment and put six or seven 
people in there, it gets really cramped really fast. For a 
show this size we recommend a studio with minimum of 
200 square feet. 

A comfortable and spacious talk studio with 
good sight lines (note the recessed monitor). 

Go for the biggest reasonable size your facility will 
allow. Then, consider the other physical needs: will the 
screener/producer have an isolated room within eyeshot 

of the main studio? Will there be a need for a separate 
news booth? What about HVAC considerations? Most 
talk show hosts I know like the studio to be cold enough 
to see their breath. 

A good idea, before you begin any installation, is not 

only planning it all out on paper, but having it agreed to 
by management, programming — and sales. (After all, 
your sales manager may want to invite in a potential new 

client for an "interview." Would it not be a nice way to 
seal a deal by welcoming the client to a comfortable 
studio and have them talk to several listeners over a 
clean and clear connection?) 

STOCKING THE STUDIO 
You will need to have an audio console with at least 

one channel to be used for a mix-minus. More are even 
better; three mix-minus busses will make life even easier 
— for example, just in case you need an additional mix-
minus to allow for doing a talk show remote. 

Among the essentials, do not skip the profanity 
delay! Even if you are a religious broadcaster and your 
regular listeners would never think of saying "%$#@!" 

on the air, you never know what nut case is trying to get 
through to your airwaves. $325,000 for one "%$#@!" is 
not worth it when a good profanity delay costs less than 
1% of the fine. 

You will need as many microphones as your antici-

pated number of guests, plus one for the talent, and 
possibly one or two more for a news person/sidekick/ 
etc. There will also be a need for just as many head-
phones, so they can hear the program. 

Add up the required microphone channels, inputs 
for the telephone hybrids, computer, CD player, aux/ 
remote inputs, add in one or two more for the "future," 
and you will have the number of input channels you will 
need on the board. 

TELEPHONE INTERFACING 
If all you need is to take an occasional single call, a 

low-cost single hybrid connected to a single line may be 
all that is required. 

A single line hybrid from Telos. 

Most probably you will want to be able to have the 

capability to place at least two calls simultaneously on 
the air. Ideally, each caller should be put on the air 

through their own hybrid. That provides the best quality 
and allows individual control of the callers. 

For a smaller operation, where the usual case would 
be to take one caller at a time, a single hybrid is most 

economical, but would require a "mashing" of two (or 
more) lines to take two calls on the air simultaneously — 
fine for occasional use, but not as good for top sounding 
day-in and day-out operation. 

CONNECTION CHOICES 
There are several options these days for the call-in 

lines to the station. You have good old fashioned 
POTS ("Plain Old Telephone Service"), BRI ISDN, a 
channelized T-1 (or PRI — Primary Rate Interface) 
lines. You will need to consider this together with your 
selection of a Talk Show System, since not all systems 
support all the types of lines. 

POTS (e.g. analog loop-start) lines are still the most 
common lines most stations use for their talk shows, but 
these days POTS can mean several things. 

The best way to implement a POTS system is to 
install the line directly from the telco central office and 
not through a PBX or some other switch after the CO. 
ISDN provides a higher quality on-air line since all 

audio is digital from the central office to the station's 
demarc and any POTS deterioration is minimized. Of 
course, ISDN is becoming a bit more difficult to arrange 
in some areas. 

When using a PRI, particularly when sharing it 
across multiple stations, there are additional consider-
ations with regards to configuration of trunk groups. In 

this case you will need to consider how many call-in 
lines, hot lines and warm lines will be dedicated to 
each station. 

(Continued on Page 6) 
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Internet remotes... 
there's been talk. 

Live from 37,000 Feet—No 
kidding—Live Broadcast from a 
Lufthansa flight! 

... successfully aired his three hour talk 
show from a commercial airplane [using 
ACCESS] at 37,000 feet on a regularly 
scheduled flight between Frankfurt, 
Germany and New York, US. 

Peter Greenberg—Host of the syndkuted radio 
program Travel Today 

For the complete story visit 
http://rernotebroadcasts.blogspot.com 

4 f5> 

el Radio Free Asia—Live from 
the Himalayas 

1 T .LL SàjI ¡Mel 

"The results [with ACCESS] were especially 
reliable considering that Dharamsala has one 
of most "problematic" Internet infrastructures 
that we have come across." — David Baden, 
Chief Technology Officer Radio Free Asia 

For the comp/ere story visit 
ïttp://rePnotebraa±asts.blogspot.com 

tel Ski Mountain Remote 

This picture, really demonstrates what 
ACCESS is about. This product truly has the 
ability to cut the wires. 

For the complete story visit 
http://rernotebroadcasts.blogspot.com 

Toll Free: 800-237-1776 • www.comrex.com • e-mail: info@comrex.com 
19 Pine Road, Devens, MA 01434 USA • Tel: (976) 784-1776 • Fax: (978) 784-1717 

•  0 fd, Y  21 • 

3AMN 94.5—Walk for Hunger 
/1 in. _ MIMI 

"ACCESS w• as used on the a• ir exclusively for 
)AMN945 at this one. It was all over EVDO 
with a tremendous amount of active cell 
phones in the area. The ACCESS was con-
nected to the Verizon wireless Broadband. 

Put Comrex On The Line. 



Talk Show Tech 
Getting Started 

by Ted Alexander 

Continued from Page 4 

Whatever type of lines you choose, keep the tele-
phone company informed and involved right from the 
beginning. 

DEALING WITH THE TELCO 
Be upfront with your telco and work with them for 

most consistent service. Develop a relationship; invite 
your local telco representative to the station so you can 
discuss, on site, the kind of use you anticipate on your 
lines. 

As you progress, you will want to confirm these 
details in writing, in advance, so that should there be 
problems the telco cannot claim you attempted to de-
ceive them. Keep in mind that broadcasters are not the 
typical business telephone users, so odds are good the 
people at the telco will not understand your needs. Be 
skeptical of their replies, and continue the discussion. 

For example, i f you want ISDN and it is available for 
others in the area, do not take "no" for an answer. If this 
technology is available to other customers, it is reason-
able for you to wish the same level of technology — why 
should you be limited to 100-year-old analog technol-
ogy just for the telco's convenience? 

LINE LOADING 
Another important word about planning with your 

local telco: in many cases telcos require that broadcast 
users have their service from a so-called "choke ex-
change." This is a special central office that has a unique 
three-digit prefix and has very limited trunking into it 
from surrounding areas. 

The idea is to return all trunks busy (e.g. fast busy) 
from the dialing end without using up talk paths. This 
prevents contests and other broadcast traffic from inter-
fering with service to non-broadcast facilities. 

If you have an AQH of 80,000 and plan on giving 
away $ 10,000 to the 150th caller, expect that the telco 
will be "blown out" if you are not using a choke 
exchange. 

On the other hand, if you are a small station, in a 
small market with an AQH of 1,200, and you are talking 
about cattle futures, you probably will not need a choke 
exchange. In fact, in small markets, the telco represen-
tative may not even know what a choke exchange is. 

When using a PRI, particularly when sharing it 
across multiple stations, there are additional consider-

ations with regards to configuration of trunk groups. In 
this case you will need to consider how many call-in 
lines, hot lines and warm lines will be dedicated to 
each station. 

MORE OPTIONS TO CONSIDER 

For the station with multiple simultaneous calls, you 
may need two or more hybrids, a dozen lines, multiple 

screener and talent work stations, and the capability to 
use the phone system in two or more studios. 
I have found that working out a block diagram and 

flow chart of a proposed system, shared with manage-

ment and programming, is the best way to determine 
what the station needs to produce its product and work 
within limitations of space and budget. If everyone is 
"on the same page," no one is surprised and everyone 
can come to an agreement about the install. 

Some other things to consider: If possible, install the 
same kind microphones throughout the studio — and be 
sure to use shock mounts. Individual microphone pro-

cessors will help "control" enthusiastic guests and host's 
levels into the board. A cough button and headphone 
level control for each host/guest position is a great 
creature comfort. 

A Telos 2X12 Talk Show System 
with multiple capabilities. 

THE SAFETY VALVE 
For the profanity delay, installing a big fat "mush-

room" push switch to eliminate the "%$#@!" makes it 
easier for the talent or producer to find and hit the button 
when the undesired word(s) are uttered. 

Here is why: if it takes three to four seconds for the 
talent or producer to find the "dump" switch, and the 
profanity delay is just seven seconds long, you may get 
uncomfortably close to not "dumping" the unmention-
able. In fact, you may well want to consider a profanity 
delay with at least 12 seconds in the buffer. 

Along with the microphone processors, telephone 
hybrids and switchers, do not forget the delay unit 
and accessible "dump" button. 

Even more delay might be advisable if you plan on 

airing really controversial material with a big opportu-
nity for "%$#@!" to get on the air. You may wish to go 
to an "overkill" setup using two separate profanity 
delays, separately controlled, in case the first one's 
buffer has not fully caught up when the next "%$#@!" 
is uttered. 

CALLER SOFTWARE 
For a small, simple installation, you may wish to use 

an uncomplicated software text program and simply 
outfit a computer for two monitor operation. That gives 
you a basic text display for the talent and is certainly 
easier than ordering a large quantity of Post-It notes. 

The next step up is two or more computers net-
worked and running a general purpose chat program. 
There are also several commercially available software 
packages available specifically for talk show use, some 
include the ability to control the hybrids with a "point 
and click." Your complexity and budget will help deter-
mine what works for you. 
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Assistant Producer software from Telos. 

Recently, several software packages such as 
NeowinnersTM have become available; these integrate 
call screening, contest recording, and caller database 
management into one sophisticated program. 

Caller database features vary from none at all, to 
simply logging information about callers, to real-time 
access by caller ID. If you need these sophisticated 
features, you will need to verify that both the hardware 
and software have the features needed. 

Ease of use is always a factor. You should look at 
contrast, text size and similar ergonomics. I f the screen-
ing software allows remote control of the phone system 
itself then, to avoid unnecessary confusion, it is impor-
tant that the mode of operation (e.g. line status and 
selection) is similar to that of the Talk Show System. 

TRAINING IS PART OF PLANNING 
Consideration should also be given to training. Some 

of the more sophisticated systems benefit from installa-
tion by factory-trained technicians who can also train 
you on the system. 

Ofcourse, it is essential that the operators are trained 
to understand how the system works and how to use its 
features to operate it efficiently. Depending on your 
staff, and the complexity of the system, you may do this 
training yourself or bring in someone. 

FINALIZING THE PLANS 
Now that the preliminary sketching out of the 

requirements is done, you can begin the serious plan-
ning and design stage. Seek as much input as you can 
get from those who will be using the facility and share 
the "almost final" plans with them. Make any needed 
changes now, before the cabinets and wiring are half-
way installed. Get the equipment list together and 
discuss it with your vendors. 

As noted, there are many fine facilities now on the air 
which can serve as idea starters for you to customize 
your installation. Look through our industry publica-
tions and cruise the Internet for information. It only 
takes one great new idea to make your studio much 
easier to build and much easier for the staff to operate. 

Plan, too, for after you complete the new studio(s). 
Take some extra time to show everyone who will be 
working in there exactly what does what and how to use 
their new "tools" to bring out their finest performances. 
That young talent you just brought into your new studios 
may be the next Art Bell! 

If you did your planning and homework properly, 
when you get everything together that is needed for 

your project, everything will go smoothly — at least 
until Murphy shows up! Next time out we will discuss 

the preparing of the room, installation of the new 
equipment, wiring the studio, connecting the lines, air-
checking calls, audio storage — and the "mystery" of 
mix-minus. 

Some more reference material on Talk Show Systems and 
Screener Software: http://www.telos-systems.comitechtalk/ 
3-10.pdf This URL, and others in this issue are found at 
www.radio-guide.com/URL.htm 

Ted Alexander is part of the technical support team 
at Telos-Omnia-Axia as well as an experienced engi-
neer in the Cleveland market. Contact Ted at 
talexander@telos-systems.corn 
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Wireless Broadband 
ernet Remotes 

Now Shipping 

*Verizon, Cingular and Sprint now offer broadband IP cell phones you can 
plug into a Tieline codec and deliver reliable, broadcast quality remotes 

from wherever you're standing 

gi The first time out with the Tie//ne was 
a brilliantly simple experience for 
everyone involved. For lack of a 

better phrase, the codec just worked 
-Christian Vang Chief Engineer 

Clear Channel St. Louis 

Read the full story and get 
a FREE IP demo www.tieline.com/ip 

800-780-4750 

www.tieline.corn 
*Verizon, Cingular and Sprint are trademarks 

of their respective corporations 



Studio  
Guide by George Zahn 

The Ribbon Microphone 

The three major groups of microphones are the 
dynamics, condensers and ribbons. This month George 
Zahn finishes his overview of the three groups by 
discussing the ribbon family. 

In our first two installments, we examined the two 

most predominant families, the dynamics and the con-
densers. 

As a rule, the cost of microphone families runs from 
lowest to highest: dynamic-condenser-ribbon, with the 
caveat that you will generally find overlapping cost and 
quality on the cusps of these families. For instance, a 
really "dynamic" dynamic microphone might cost a bit 
more than a really cheap condenser and so on. 

Based solely on such cost considerations, most 
broadcast stations and remote audio crews will have an 
arsenal largely stocked with those two families. Ad-
vancements in dynamic and condenser microphones 
and the resulting lower price points have really crowded 
out the third, but most wonderful and historic family, the 
ribbon microphones. 

VELOCITY IS KING 
In actuality, most of us in radio and television will 

deal with the first two microphone families about 98% 
of the time. But there are some high-end studio applica-
tions or visually aesthetic designs that might require you 
to work with the ribbon, or velocity, microphone. 

Ribbon microphones quite possibly can be the most 
transparent and perfect of all microphones. From its 
earliest design in the late 1920's, the ribbon microphone 
has been revered as the family with the truest frequency 
response and, while no microphone is perfect, the ribbon's 
design plays upon one ofthe tenets we have discussed all 
along: thelighter the moving part ofthe element, the less 

inertia and therefore the greater the ability for the 
element to move at higher frequencies as it reacts to 
acoustic sound waves. 

The ribbon microphone is aptly named. Its moving 

part is an ultra thin, corrugated metal ribbon suspended 
between the poles of a rather large stationary magnet. 
When the ribbon vibrates, it disturbs the magnetic field 
and a current is created in the ribbon. 

This very light 
element generally 
creates a very low 
audio signal, so 
older classic mod-
els in the family 
often had addi-

tional transformers 
built in to increase 
output signal. 

The earliest rib-
bon versions from 
RCA resembled a 
square box, but 
later designs are 
easily recognized 
symbols we relate 
to radio's Golden An early RCA microphone. 

Age. In fact, a quick background on ribbons cannot be 
separated from the history of broadcasting. 

HIGH PROFILE 
You most certainly have seen some these micro-

phones. The microphone on Johnny Carson's desk most 

of those years was a ribbon (he loved the warmth 
provided by his Shure SM-33) and David Letterman 
kept a prop model of a pill-shaped RCA 77-DX class 
ribbon microphone on his desk as homage to Carson 
who helped give him (Letterman) his start. 

Familiar microphones: a 77-DX and an SM-33. 

A note of trivia on Carson and the Tonight Show: It 

is said that only two Shure SM-33's were ever used by 
Johnny. Mix Magazine reported in 2005 that the original 
microphone presented by Shure to Carson fetched nearly 
$51,000 at auction in Dallas. 

The classic RCA's have reportedly brought consis-
tent bids in the $ 1,000 to $2,000 range when at auction. 
Indeed, because of their iconic value and performance, 
ribbons are a favorite of many collectors. Even Gary 
Owens is remembered with a cupped hand over his ear 

on Laugh In as he dripped his golden tones into an RCA 
44-BX, in tribute to classic radio announcers. 

RICH SOUND — RICH HISTORY 
Media Heritage, Inc. radio historian Mike Martini — 

also a program host at WM KV - informs us that the 
RCA 44-BX was 
indeed the work-
horse of radio in the 
1940's. 

Each major net-
work performer or 
program usually 
had its own unique 

microphone posi-
tioning set-up, too. 
For Jack Benny it 

was two 44's set up 
on stage with Jack 
and his wife, Mary 
Livingston, facing 
each other on the 
left-most micro-
phone. Announcer 
Don Wilson and 
any other characters shared a 44 on center stage and the 
band was set up on stage right. 

For "Fibber McGee and Molly," Molly (Marian 
Jordan) would sit at a table on stage left with a 44 on 
a boom stand while Fibber (Jim Jordan) and other 
characters would share a 44 at center stage. The RCA-

44 was versatile because the actors could face each 
other and speak with no loss of volume and yet the 

RCA 44-BX 

microphone seemed to ignore things it was not sup-

posed to pick up, like excessive audience noise or 
paper shuffling. 

POPULAR EVERYWHERE 
Martini adds that on the local level, most stations of 

any significant size usually found the money to purchase 
at least one or two RCA 44's. 

However, the bulk of the day-to-day work usually 
was done with the microphone's little cousin, the RCA-
74. At half the size, and using a swivel mount instead of 
a yoke, the 74 was a lot more affordable and practical for 
small studio situations. RCA had many other ribbons of 
various shapes and sizes, but these did not turn up in 
radio studios too often until the late 1950's or 1960's. 

Earlier I mentioned the aesthetics of using ribbon 
microphones. A number of years ago, I assisted on a 
television broadcast in Cincinnati in which we needed 
multiple ribbon microphones to recreate an "old radio 
broadcast" atmosphere. We were able to borrow two 

(owned by collectors) in the city, and we used four other 
condenser microphones with metal, box-shaped "rib-

bon-look" covers that made the condensers look some-
what like RCA 44's! 

A BIPOLAR EAR 
Because of the vertical orientation of the micro-

phone and the ribbon being suspended between the 
poles of a magnet, an unmodified ribbon microphone 
design is inherently bidirectional. 

For example, if you speak from the front or the back 
of the microphone, it picks up perfectly. But as you 
approach the side (90 degrees or 270 degrees off-axis as 
we call it), the sound arrives at the ribbon from both front 

and back — and the opposing pressures on the ribbon 
cancel each other. 

This bidirectional aspect not only allowed two actors 
to face each other, but also in an alternative audience 
studio setting, an actor could face one side of the micro-
phone and the other sensitive side ofthe same microphone 
could face the audience to pick up laughter or applause. 

Bi-directionality was not always a welcome feature, 
so RCA made several modifications to its designs. As 
Jim Webb points out in "Twelve Microphones That 

Changed History," the RCA 77, designed by Dr, Harry 
F. Olson "utilized double ribbons combining a pressure 
unit with a velocity unit to achieve the unidirectional 
pattern." Making the ribbon directional allowed audio 
engineers the best ofboth worlds: incredible fidelity and 

more control over their audio mix. 

RIBBON AND BLUES 
They create great audio and we can even find unidi-

rectional versions, so why are these ribbon microphones 
not everywhere in the broadcast and recording industry? 
Ribbons have two major drawbacks. 

First of all, they are by far the most fragile micro-
phones of all the families. I fyou want a couple of CLMs 
(Career Limiting Moves), you could place a ribbon 
microphone in front of a kick drum or blow into one 

while doing a microphone sound check. 

AEA R44 microphone ribbon element 
(Courtesy: Wes Dooley) 

As you can see from the picture, the ribbon (as 
mentioned above, it is actually a strip of ultra thin, 
corrugated metal) is attached to the magnet assembly. 
Since the reproduction of the higher frequencies is, in 
large part, based on the thinness of the ribbon and its 
ability to vibrate at those high frequencies, you can see 

why the ribbon is a very fragile item. Hence, although 
wind filters are usually built in for protection, careless use 

can quickly destroy the ribbon. 
(Continued on Page 10) 
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Studio 
Guide by George Zahn 

The Ribbon Microphone 

— Continued from Page 8 — 

This is especially true on older versions of ribbons, 
where loud sound pressure levels or strong winds can 

dislodge the ribbon and lead to expensive repair bills. 
There are a number of companies who specialize in the 
repair, and even complete restoration (element and 
body), of classic ribbon microphones. One such com-
pany is run by Wes Dooley at Audio Engineering 
Associates (www.ribbonmics.com). 

Secondly, the ribbon family as a whole is 
the most expensive family of microphones. 
You are likely to find them more in very high-
end recording studios or in private collec-
tions. Because of the cost and the fragile 
nature, you are not likely to find many in your 
local P.A. companies' road kits. 

MODERN RIBBONS 

Not all ribbons are vintage micro-
phones. Several models are still manufac-
tured today; their durability is generally 
better and their output is hotter, obviating 
the need for extra transformers. 

Among those available today are vari-
ous models mainly from three companies: 
Royer, beyerdynamic, and AEA, although 
Samson also makes one model. While the 
vertical, or axial, orientation is still popu-
lar in these microphone designs (as well as 
with many upper end condensers), some of 
the newer ribbons are oriented in a radial 
or horizontal hand-held fashion. 

You will find the list price range for 
modern ribbons to start as low as $600 
and run all the way to a high end ap-
proaching $4,500. 

According to Mike Martini, "One of 
the most interesting products on the mar-
ket are "new" 44-clones manufactured by 
Audio Engineering Associates, who have 
taken original RCA schematics and are 
producing modern clones which, other than 
the logo, are identical in looks and sound to 
the original. They are pricey ($3,000-
$4,000), but many musicians swear by 
them. I guess the engineers from the Golden 
Age weren't so dumb after all." 

OF MICS AND MEN — 

A SUMMARY THUS FAR 
In our first three installments, we have 

armed you with enough information to 
markedly improve your on-air sound and 
recording. Remember what I said at the 
outset of the series: Almost all audio you 
hear on the air or in a film originates at a 
microphone, and microphones are not just 
interchangeable parts in the recording or 
broadcast chain. 

Each family of microphones has its 
own benefits and drawbacks and — within 
each family — you will discover models 
which excel at a musical instrument but 
may not perform as well on vocals or 
"voice versa"(sorry about the pun). The 
bottom line is that the microphone you 
choose for each recording or broadcast can 

have a profound impact on the overall 
quality of your product. If a really poor 

microphone choice is made, there may not always be a 
way to "II x it in the mix" no matter how creative your 
producer or technical engineer. 

If you are reading this as a manager, make sure your 
facility has the right microphones to do the job correctly, 
and remember the most expensive microphone is not 
always the best microphone — or even the best choice! If 

you are an engineer, I hope you have a better feel about 
recommendations and implementation of the micro-
phones you already have in house. 

LISTEN BEFORE BUYING 
A quick note on the process of microphone acqui-

sition: If you deal regularly with one or a just few 
equipment vendors, inquire about "loaner" micro-

phones which you might be able to try before you sink 
$500 into a microphone you have only heard about. 
Companies might be more likely to loan microphones 
to regular customers. 

Microphones are the most subjective choice you will 
make in the audio chain. Before deciding between two 

comparable microphones, make sure you are monitor-
ing their performance in the most controlled circum-
stance possible — and on the same monitor system. 

Next time, we will bundle up for a tour of a 
microphone's polar region and give you a close-up on 
proximity effect. To take some liberties with a favorite 
quote from Edward R. Murrow: "Good Mics and Good 

Luck!" 
George Zahn is the Station Director at WMKV-FM 

in Cincinnati, OH. George can be contacted at 

GZahn@lifesphere.org 

Find a clickable list of all the URL's 

listed in Radio Guide articles at: 

www.radio-guide.com/URL.htm 

Virtuoso V5 
1.5 kW Digital, 4 kW Hybrid, 5.5 kW Analog Transmitter 

More Versatility 

• Digital adaptive pre-correction 

• Integrated Exgine 

• Programmable pre-selections 
for frequency, power and 
audio source 

• Frequency agile: N+1 

• Better than 62% overall 
efficiency 

• AC Voltage: 185-250VAC, 
Single and Three Phase 

More Robust 

• Redundant ventilation fans 

• Dual IPA power supply 

• Dual low voltage power supply 

• Dual IPA 

More Service-Friendly 

• Hot-pluggable RF modules 

• Hot-pluggable PS modules 

• Dual digital exciters 

• Compact, light weight rack 
(23"W x 72.5"H x 34.5"D) is 
ideal for tight spaces 

Phone: (207) 947.8200 Fax: (207) 947.3693 info@nautel.com www.nautel.com 
HI) Radio is a trademark of equity Digital Corp All rights reserved 
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Bay Country 
Broadcast Equipment 

Buy • Sell • Trade 

Your #1 Source for Quality 
Used Radio Broadcast Equipment 

View our latest list of equipment on-line at: 

www.baycountry.com 

Or call and we will fax it to you. 

All equipment sold with a 15 day return guarantee. 

Turn Your Excess Gear Into Cash 
Fax or email your list to us and we will respond with our 

offer promptly. We only buy good working equipment with trace-
able serial numbers. 

Fax Your List Today— 443-596-0212 

î3ay Country 
•03ROADCA> I EQUIPMI \ I 

http://www.baycountry.corn 
(Website Updated Daily) 

E-mail: sales@baycountry.com 
877-722-1031 (Toll Free) 443-596-0212 (Fax) 

7117 Olivia Rd, Baltimore, MD 21220 
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In a BE Tube Transmitter 

Introducing BE's FMI T Series for High Power HD Radio 

These highly-efficient, cost-effect ve transmitters can help you harness HD Radio's revenue enhancing 

potentials, such as multicasting and Messagecasting. Based on BE's field- proven T Seres, 

they feature Class C operation and our patented folded half-wave technology. 

No company designs and builds a more complete range of analog and digital radio transmission 

options than BE. And, thanks to Essential Spectral Precorrection i" ( ESP) and other proprietary 

BE innovations, no HD Radio system outperforms the combination of 

BE FX, HD 4- FM Exciters and HD Radio transmitters. 
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Transmitters 
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FlipJack Fi-500 
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CELL PHONE INTERFACE MIXER 

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

FEATURES: 

FOR MORE U,FORMATION 

1-800-645-1061 
wvvw.conex-electro.com 

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

• Two Mic inputs and a seperate Line Input 

• Connection To A Standard Telephone Line. 

• Separate headphone cue switch or more Pexibility 

• Operates on "AA' batteries ( Included) or external power (Optional) 

• Balanced Line Level Output 

• Slots for shoulder straps. 

• All IC's socketed for easy maintenance 

• Tuner input for off-air monitoring 

• LED level indicator 

COMEX DU-iiA,,,11111 
1602 Carolina St PO Box 1342 Bellingham WA 98227 

phone: 360.734.4323 fax: 36.0.676.4822 
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Monitor 
Guide by Lyle Henry 

Part 3: FM and SCA Modulation 
In the August 2006 Radio Guide, Lyle Henry com-

mented on some of the issues related to measuring modu-
lation in this age ofderegulation and now digital transmis-
sions. This month he returns with some ways to ensure 
your FM and SCA transmissions are as good as possible. 

Sometimes it can be a real challenge to know exactly 
what modulation level is being produced by your transmis-
sion system. That should not stop you from measuring and 
controlling it. 

THE RIGHT TOOL 
In my August article, I stressed the necessity of using 

the best tool for measuring FM modulation. We noted that 
most modulation monitors and transmitter modulation 
meters respond much too quickly. 

We also saw that the more complex the modulation, the 
more important it is to use peak weighting to obtain all the 
modulation to which a station is legally entitled. Factors 
contributing to small peaks with little energy which can be 
ignored by peak weighting are: transmitting a pilot, signifi-
cant L-R energy, RDS or other 57 kHz energy, analog 
SCAs which are usually at 67 or 92 kHz, and high-speed 
digital SCAs. 

Modern monitors like the ModMinder, Wizard, and 
others with peak weighting capability can help increase 
station loudness by permitting an increase in modulation. 

PRECISION READINGS 
Sure. We can know our modulation precisely. This 

procedure has been discussed by others, but I will briefly 
describe it here so everything can be in one place as much 
as practicable. 

Basically, you can use a general coverage communica-
tions receiver or spectrum analyzer, set up an oscilloscope, 
look at the demodulated FM signal, and do a Bessel null to 
calibrate the scope or any modulation monitor for 75 kHz 
deviation. (Bessel nulls — carrier or sideband disappear-
ances — are created by certain modulating frequencies, 
amplitudes and modulation indexes.) 
A sine-wave audio oscillator is used to modulate the 

exciter. The frequency must be known precisely. Set up a 
spectrum analyzer with a fairly narrow I.F. filter (5 kHz or 
less) to look at the FM signal. This is usually done at the FM 
frequency itself, but the measurement can also be done at 
the 10.7 MHz I.F. of a receiver tuned to the FM signal. (A 
communications receiver can be used instead of the spec-
trum analyzer; choose an AM or SSB selectivity setting.) 

NOW YOU SEE THE CARRIER, 
NOW YOU DON'T 

It conveniently happens that by using an audio fre-
quency of 31,185 Hz and increasing its level into the FM 
exciter, a point will be reached at which the carrier x‘ ill 
disappear! That is a Bessel Null. 

The carrier disappears when you reach a Bessel Null. 

At 31,185 Hz, this occurs at a modulation index (75 
kHz divided by the audio frequency) of 2.405. When this 
happens, the deviation will be precisely 75 kHz. Neat, 
huh? Now we can use that to set our oscilloscope to a 
convenient display range or calibrate our modulation moni-
tor and peak flasher. 

A lower frequency, 13,587 Hz could also be used. Just 
increase the level till the second null. 8,666.5 Hz and the 
third null. 

SCA monitors can be calibrated in the same way using 
the appropriate audio frequencies. Standard deviations for 
100% SCA modulation are 6 kHz on 67 kHz and 7 kHz on 
92 kHz. You will find a Bessel Null table for FM, TV-
MTS, and SCA/PRO channels at http://www.bext.com/ 
bessel.htm 

LOOKING AT REAL WORLD MODULATION 
Now we can put normal modulation on the air and see 

exactly where our real peaks reach. 
But since the FCC does not count a peak as a peak till 

it is a full millisecond (ms) long and it appears that one can 
have five of those within 5 ms, that means a 5 ms peak 
weighting can make a useful difference — very useful, in 
some cases. 
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A Belar Wizard system. 

Notice the readings on my Belar monitors, for ex-
ample. Here we can see an SCA indicating 9.7% injection 
on the SCMA-1 (top unit), left channel and unweighted 
total modulation on the FM SA-1 (middle), and the effect 
of weighting on the total as displayed on The Wizard at the 
bottom of the stack. 

The SCA being monitored in this photo is an FMeXtra 
digital signal which is operating in a mode that is about 
twice as wide as the maximum SCA bandwidth ( 16 kHz) 
of the Beier. So it reads about halfthe actual RMS injection 
of 20%. The reading of 151% SCA modulation is mean-
ingless since the monitor is looking at a digital signal, 
which appears as noise. 

AVOIDING OVERSHOOT 
The signals mentioned earlier are not the only factors 

which can create extra modulation peaks. Inaccurate peak 
control in the audio processor, as well as exciter and 
composite SIL overshoots are other important factors, and 
the latter tend to be wide, low-frequency peaks which will 
not be removed by a peak-weighted modulation monitor. 

To avoid tilting a 50 Hz clipped waveform more than 
1%, for example, the frequency response must extend 
down to 0.16 Hz! Greg Ogonowski has written extensively 
about this and even formed a company to modify older 
equipment to remove this source of trouble. See http:// 
indexcom.com and click on the Technical Papers button. 

THE RIGHT MEASURING POINT 
Once you have gotten tight peak control in your proces-

sor, cleaned up exciter and SIL overshoots, and have a high 
quality peak-weighted modulation monitor at hand, how 
can you use them to make the most accurate measurements? 

The simple answer is to measure at the transmitter. 
And the most accurate way to do that is to connect the 
monitor to a forward power RF port on the transmission 
line. This will minimize SWR related reflections which 
can raise the modulation readings somewhat. 

Measuring modulation at the studio will never be as 
accurate due to multipath reflections which tend to raise 
the indicated modulation. That is why you want to place 
your best monitor at the transmitter — or at least take it there 

when you want as much accuracy as you possibly can get. 
If you must measure at the studio, be sure to use a 
broadband directional antenna such as a log-periodic. 

A Spectrum Analyzer showing a "fully loaded" station: 
baseband with L+R, Pilot, L-R, RDS, 67 kHz analog SCA, 
and 92 kHz digital SCA. 

Employing an older monitor at the studio to keep tabs 
on what is happening is helpful, too. At least you will be 
able to see if anything has significantly changed. Just being 
able to see the pilot level will often tell if there has been a 
system gain change. 

UNDERSTANDING THE MODULATION 
Now what about those more esoteric terms we hear 

regarding FM: Incidental AM, Synchronous AM, Asyn-
chronous AM, and Group Delay? These can all have an 
effect upon signal quality. Most baseband modulation 
monitors have a position or two for checking AM noise. 
All of these measurements must be made at the transmitter. 

With tunable transmitters, usually tube types, synchro-
nous/incidental AM that bounces with modulation can be 
reduced by careful tuning_ IPA adjustments typically have 
the most effect. Combined transmitters, tube or solid-state, 
must be adjusted for minimum reject load power — as well 
as low AM noise — so it gets more critical. 

The RDL ACM seriesofAmplitude Component Moni-
tors area fine tool for this. And in the October Radio Guide 
(Page 20), Tom Bosscher described minimizing AM noise 
using a computer. 

Asynchronous AM is power supply related and is 
observed without modulation. 

GROUP DELAY 
Group delay has to do with whether all frequencies 

from low audio to high subcarriers pass through the 
transmission system at the same rate. It turns out that 
getting this right is somewhat more important than mini-
mizing incidental AM noise. Fortunately, however, they 
tend to track each other. 

Group delay is not listed as a test choice on modulation 
monitors. Nevertheless, we can use our stereo monitor to 
minimize group delay errors. Feed a very low distortion 
sine wave at exactly 9.5 kHz into the composite input of 
your exciter and increase modulation up to 100% as you 
progress with this test. Set the stereo monitor to observe the 
pilot and increase the sensitivity as necessary. No other 
modulation should be present. 

Tune the transmitter(s) for minimum indicated pilot. 
You are looking at the 2nd harmonic of your audio oscil-
lator. Geoff Mendenhall described this method some years 
ago. Fortunately, this and all of the above procedures are 
simpler in practice than to describe. 

DIGITAL MODULATION 
Digital exciters generally allow you to set the modula-

tion for a full scale (0 dBfs) maximum when all the bits are 
turned on. It is literally impossible to ovennodulate, but 
you can make it sound terrible very fast when you hit that 
digital brick wall. 

With FMeXtra, the SCA encoder is set for the percent-
age of RMS injection desired. Modulation on the subcar-
rier itself is maxed out again when it hits 0 dBfs. 

All in all the result of carefully monitoring your system 
is to allow you confidence that your facility is modulating 
with maximum effectiveness, within the limits of the FCC 
Rule and Regulations. Then, too, the next time I am within 
range, I might just be checking out your signal myself. 

Lyle Henry, aka The Radio Doctor, is a Los Angeles .based 
engineer with extensive experience consulting FM and SCA stations 
around the world Contact Lyle at lylehentyastmaillm 
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Experience Exceptional Quality, 
Reliability and Service! 

Experience Armstrong Transmitter! 
Our single tube FM 
transmitters offer you 
exceptional quality and 
affordable prices. 

Built for the "real world" 
environment these RF 
workhorses offer long 
term reliability and 
features not found in 
any other single tube 
transmitter available. 

Like Fiber Optic PA 
arc detection, PA 
thermostatic protection 
Roll Out Power Supply, 
and Key Component 
temperature sensors 

Armstrong Transmitter brings you the best RF 
products, the best around the clock support and the best 
prices ....because you deserve nothing less! 

aillk TRANSMITTER CORPORATION 

ARMSTRONG 

web: www.armstrongtx.com ph:315-673-1269 
email: sales@armstrongtx.com fx:315-673-9972 

without the surprises. 

LBA Technology is a proven, worldwide supplier of 

HD radio ready AM antenna systems. Our array of 

RF products includes directional antenna systems, 

diplexers and triplexers, ATU's, and components for 

every power level. LBA systems are designed and 

custom fabricated to your distinct requirements. 

We put our 40 years of AM RF experience into 

helping you reach farther and sound better! 

See what we can do for you at www.LBAgroup.com 

or call us at 252-757-0279 
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LBA Technology, Inc. 

Reach Farther, Sound Better.sm 

• 3400 Tupper Drive • Greenville, NC 218 3 5 

FM Broadcasters' 
First Choice 
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SHPX ROTOTILLER® FM Antenna 
HD Radio Readym 

• Rugged brass construction 
• Stainless steel brackets 
um Reliable series fed elements 

• Welded internally pressurized feed connection 
• Multiplexed versions available 

"HD Radio" is a trademark of iBiguity Digital Corporation 

ELECTRONICS RESEARCH, INC. 

Cos (812) 925-6000 I www.eriinc.com 
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Transmission Because of this, the coax manufacturers have been 

forced to create adapting devices to connect their equip-
ment to other manufacturer's components. 

less of where the product was purchased, it will reliably 

connect to other manufacturer's transmitters, antennas 
or RF systems. 

Guide* by Adam Jones 

Shively Labs 

It's Time to Define Coax 
During maintenance or construction of a transmission 

system, there is a nasty problem that can pop up and really 
bring things to a halt — coax connectors suddenly do not 
mate properly. The result can manifest itself as a pressure 
leak — or as two pieces of coax that just will not come 
together. 

In this article, Adam Jones explains why this can 
happen, what you need to know to avoid unexpected 
hassles, and what is being planned to help make handling 
coax connections easier in the future. 

Since the last update or renewal of the Electronic 

Industries Alliance (E1A) rigid coaxial transmission line 
standards — RS-225 and RS-259 — nearly 30 years ago, 

tremendous change and innovation has occurred in broad-
cast industry. The net result is that these documents (and 
the standards) became obsolete. 

HOW IT HAPPENED 

In fact, several years ago, the EIA withdrew both RS-

225 and RS-259. The reason: no one from the broadcast-
ing industry had renewed or re-affirmed them in over 
twenty-jive years. Since such documents must be revised 
or re-affirmed every five years to remain as a viable 
standard, the EIA presumed that no one used or followed 
these standards anymore. 

The tragedy is that many manufacturers still follow 
what they understand to be the current standard. The 
result has been the creation of many popular rigid trans-
mission line sizes which have been supplied to the 

broadcasting industry with little assurance that there 
would be compatibility with similar products from other 

manufacturers. 

THEY JUST DO NOT FIT 

Here are some examples of incompatibility in the 
broadcast industry: 
• 4-1/16 inch, 50-Ohm transmission line and 7-3/16 

inch, 8-3/16 inch, 9-1/8 inch and 10 inch, 50- and 75-Ohm 
transmission lines. 

There are no flange, bullet, or tube size definitions for 
this product in any US-based standard and the European 
standard, IEC-339-2, establishes sizes that are not fol-

lowed by all US manufacturers. 
On the 4-1/16, 50-Ohm transmission lines, there are 

two thicknesses of inner-conductor walls that are in use 
today: .025 and .040 inch. The thickness difference creates 
a great potential for failure when a bullet designed to fit one 
thickness is used with the other inner-conductor thickness. 
• 6-1/8 inch, 75-Ohm transmission line. 

Because this line size uses the same inner-conductor as 
the 4-1/6, 50-Ohm transmission line, the same inner-

conductor situation exists as above. Flange compatibility 
is not an issue, as this is defined in the 50-Ohm standard for 
6-1/6 line. 

BRINGING THE STANDARDS UP TO DATE 

This will be changing in the near future as the EIA 
has just endorsed the creation of a committee. The 
purpose of the committee is to revise and release new 
versions of the RS-225 and RS-259 rigid coaxial trans-
mission line standards. 

The purpose of this effort is an attempt to bring about 

a consensus among the various manufacturers on the 
details of importance. If a compromise cannot be made 
on certain details, different delineations will be made so 

the broadcaster can readily identify if there are compat-
ibility issues with the nominal coax size. 

Most importantly, the committee's goal is establish-
ing standards with which all manufacturers can comply. 

This will give broadcasters the confidence that, regard-

CALL FOR ASSISTANCE 

We are seeking your participation and help in this 
endeavor. While standards such as this are typically writ-

ten by industry, public participation is needed to assure that 
your interests are considered. 

Please contact me, Adam Jones, at Shively Labs either at 
207-647-3327 or ajones@shively.com via email with any 
questions or for information on how to join the committee. 

DEFINITIONS 

RS-225 —The standard establishing the inner- and outer-
conductor size and flange dimensions for 3/8, 7/8, 1-5/8, 3-
1/8 and 6-1/8 inch, 50-Ohm rigid coaxial transmission line. 

RS-259 — Similar to RS-225, this standard is for 75-
Ohm coaxial transmission line. 

"EIA Flange" — The generally used term to advertise 
a manufacturer's compliance with either the RS-225 or the 
RS-259 standards. 

EIA - The Electronic Industries Alliance. 
Expansion Line — A coaxial transmission line that 

includes a specialized connector which can mechanically 
and electrically compensate for the thermal expansion 
differences between the outer- and inner-conductors. 

Bullet— otherwise know as connector or male connec-
tor; used on inner-conductor to bring together two separate 
inner-conductors either at the flange (with an insulator) or 
in the piece of line. A bullet can be single or double ended, 
it is a male match to a cup or tube. 

Connector — See Bullet. 
T/L — Line, Ridgid Coaxial Transmission Line. 
Cup — The female mate to a bullet. The cup must 

comply with the dimensional standards of the coaxial tube 

to maintain the appropriate insertion force. 
Insertion Force — The amount of force needed to 

install a bullet into either a cup or inner-conductor tube. 

Adam Jones is the Mechanical Engineering Manager for Shively 
Labs in Bridgton. Maine. 

hively Labs® FM Antennas and Components 
From Multistation to Multicasting 
Quality signals require quality components. 
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Tech 
Tun by Mike Callaghan 

Taking the Music to the Streets 
Are CD players and Street Teams compatible? 
KIIS sends out station vans with Street Teams to 

stop and make appearances at high schools, shopping 

malls, and other crowded places. At each stop a por-
table rack mount Public Address system gets un-
loaded, set up and special "mix" music gets played. At 
the end of the appearance, everything gets "gently 
replaced" (sometimes right-side up!) in the back ofthe 
van until the next location is reached. This can happen 
a dozen times a day. 

The special "mix" music came from a rack-mounted 
CD player that is part of the PA system. And the player 
failed with amazing regularity. It is really not a sur-
prise — few precision devices can handle that abusive 
treatment. 

A BETTER SOLUTION 

The solution is to replace the CD player with some-
thing more rugged. How about a "no moving parts" MP3 
player? For maybe 1/3 the cost? www.outpost.com (it is 
really Fry's) sells a player that is perfect for the task. 

It is precisely one rack-unit tall, uses an easily-
swapped Secure Digital card, and even has a display to 

show the track number. It is very easy to operate and 
should last virtually forever. It runs a good nine hours on 
a AAA battery. The player is usually $30, but is fre-

quently on sale for half that. Their Model # is MP- 1003 
and the Stock # is 4710459. 

The player is mounted in the center of a 1-3/4" rack 
panel, with a notch in the bottom edge for the output 
cable to pass through. Use Velcro to fasten the player 
down. It makes it easy to remove and also spaces it out 
for easy access to the controls. 

This small MP3 unit attaches with 
the Velcro and is ready to go. 

I also mounted an empty "AAA" holder to the panel 
to carry spare batteries. 

LOADING THE BOX 

The production people will have to lay the audio down 
as MP3 files. The player comes with a cord to allow 

dubbing in from your computer's USB port. It simply 
appears as an external drive with its own drive letter. Or 

you can use an external card reader to load the SD card, 
which can be op to 1 GB, which is over 15 hours. 

Operation is just too simple. Push the center button 

once to start the audio, and twice to stop it. Track 
selection is on the left rocker and volume is on the right. 
This also fast-forwards and rewinds through cuts. The 
default EQ works perfectly for us, but there are four 
more options to try if you like. 

Track Audio 
Selection Start/Stop 

Volume 

An easy letay to carry a lot of music out to remotes. 

The change solves a lot of problems. CDs never 
gets lost or scratched. The player is ultimately reliable 

and, if need be, is easily replaced without tools. The 
Street Team loves the simplicity, dependability, and 
convenience. Ten hours of music fits in a shirt pocket. 
There really is no downside. 

Mike Callaghan is the Chief Engineer for Clear 
Channel's KIIS in Los Angeles and a long rime South-
ern California Radio Geek. He is always finding inno-
vative ways to solve problems. Mike is at 
mikecallaghan@clearchanneLcorn 

"Who says 

IP-Audio is 

the future?" 

"They do." 

Some very well-known companies are embracing 

IP-Audio using Livewire''. 

The Livewire logo is proof your 

new studio equipment can con-

nect compatibly to IP networks 

for linear, high- resolution audio. 

Livewire: professional networked audio over Ethernet. 

2006 Axia Audio. Livewire TM TLS Corp.; all other marks TM their respective owners. 
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ZENON 

AM Ground Systems Co. 
Ground System Construction, 

Evaluation & Repair 

1-877-766-2999 

www.amgroundsystems.com 
0 Has your station lost coverage over time? 

0 Is your AM ground system over 30 years old? 

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

0 Has your ground system been damaged or vandalized? 

0 Is your base impedance or directional pattern unstable? 

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

capable of? 

If the answer to. any of these questions is YES 

Call today for a free construction, repair or evaluation quote. 

Reliable On-time Installation 

Quality Workmanship 

Tower Tune-up 

Free Budgetary Estimates & 

Quotes 
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Tech  
Support 

Product Support on 
the Long Term 

A Manufacturer's Perspective 

by Bob Tarsio — Broadcast Devices 

In our industry there has always been a long stand-
ing idea that support is virtually forever. Well, one has 
to ask how long is forever? 

Is five, ten, or — heavens! — twenty years the appro-
priate period? Ten years is a long time 
these days. I will bet there are many of you 
reading this that were still maintaining 
cartridge machines ten years ago. (Re-
member cart machines?) Now it seems 
that technology is obsolete as soon as the 
next operating system is available. 
A company's product is more than just 

a box. Support is an integral part of the 
total product. But, what is a realistic level 
of support? 

REALISTIC EXPECTATIONS 
It is important to be realistic about 

support. For some capital expense items 
like transmitters, a longer support time 
may be appropriate. Replacing a transmit-
ter is not something you do on a whim. (On 
the other hand, those 1940s transmitters 
really are ready to be replaced.) 

At the same time, supporting a $99.00 
headphone amplifier for twenty years or 
more may not be resonable. 

There are many factors that can affect 
product support aside from the replace-
ment cost. Here are two quick examples: 
parts availability and the manufacturer's 
longevity. 

"LIFETIME" 
In many ways, the lifespan of the prod-

uct often equals thelifespan of the devices 
inside it. 
A good recommendation for anyone 

buying a transmitter today: it really is a 
must to get the spare parts kit if you plan 
to maintain a transmitter for the life of 
the amortization schedule. Furthermore, 
not only semiconductors but any parts 
specially made by the transmitter maker 
should be considered for spare stock if 
deemed likely to break or fail over time. 

When parts start to go on the endan-
gered species list this should set off an 
"alarm bell" from engineering to man-
agement that it is time to look at new 
equipment. 

At BDI we try to anticipate what parts 
we will need to keep on hand even after a 
product ceases production. In fact, we 
have many products, now out of produc-
tion, that we can still support in part be-
cause we anticipated the number of parts 
that we needed to keep on hand. 

THE PARTS PROBLEM 
Much of what BDI has built over the 

years uses generic parts that are widely 
available. Of course, this is getting to be 
less and less the case as we design more 

complicated systems. Unlike tube transmitters where 
most of the parts were generic and could be purchased 
from multiple sources, this is not the case for a fair 
number of semiconductor devices. 

Such parts do not have the product life span that 
an 807 had, for instance. Nor are there as many 
generic replacements for a lot of this stuff. Motorola 
made a lot of RF devices that were popular with 
transmitter makers and exclusive to their product 
line. A hiccup in production could be devastating to 
the industry. 

Worse than that, spun the business off so you are 
now at the mercy of new management as to whether 
the device that you need will still be available in the 
future. 

Perhaps you have a transmitter, like the Harris MW 
series, a Gentner remote control, or one of several audio 
processors that can no longer be supported because 
critical IC chips are just no longer available. 

I think a good rule of thumb is to expect about five 
years of post warranty support for any product. After 
that it becomes difficult to have parts on hand. And 
things are going to be even more difficult with the 
advent of RoHS compliance. 

A FURTHER COMPLICATION 
For those of you who may not be aware, the 

European Union has instituted a "Reduction of Haz-
ardous Substances" requirement on most electronic 
products imported to EU countries. This has made 
many semiconductor parts, passives, and other mate-
rial obsolete. 

Soon some replacement parts just may not be avail-
able if a company decide to stop producing non-RoHS 
compliant parts. The big offenders are lead, cadmium, 
and certain materials like hexa-valent chromium. Up 
until recently this stuff was in everything. 

(Continued on Page 18) 

...the transmitter site. 

IP-based equipm 

Remote mirrore 

r 

Ieillance and sects 

Moseley 

Innovative IP-based applications save money, save 

time and protect valuable station assets. But how 

to get IP connections at remote transmitter sites? 

LanLink HS-900 provides IP Ethernet and 

RS- 232 data where no wires or cables exist. 

And without licenses, leases or new antennas. 

Ask the digital STL experts today. 

Dave Chancey 805.968.9621 Bill Gould 978.373.6303 

www.moseleysb.com 
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Hi, thanks for reading our ad. 
Most sporting events are off and running. 
The RF Specialties Group has the remote 

equipment you'll need to do a 

bang up job covering the games. 

Microphones, Sports-Headsets, Mixers, 

POTS, ISDN, Marti RPU equipment 

and the list goes on. 

Me us a call! 
The call is free and you'll discover, 

RF Specialties is your ticket 

to a perfect Sports Season. 

nr is Good for leD111 
Visa and Mastercard are welcome. 

Offices Independently Owned and Operated. 

VI VI VI . r S 11 11 C C 0 Ill 

ÇJA, 
Iota lholon4 CA 

0.0 

Sam Lane  Santa Barbara, CA  1-800-346-6434 

Ebvator& PA 

lboustik OA 

Bill Newbrough 

Bob Trimble   

Walt Lowery   

Don Jones   

Wray Reed 

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

Rick Funk  Richmond, IN  1-888-966-1990 

Ed Young  Monroeville, PA  1-866-412-7373 

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

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

Alan Slaughter & Chris Hall .Thomasville,GA  1-800-476-8943 

 Las Vegas, NV  1-888-737-7321 

Vancouver, WA 1-800-735-7051 

Mukilteo, WA 1-425-210-9196 

Amarillo, TX  1-800-537-1801 

Ft Worth, TX  1-888-839-7373 

Ed Edmiston  RF Specialties of Asia ... . 4-63-2-412-4327 
(Manila, PhIllipines) 

RADIO 
SYSTEMS' 
CONS° 

DAs 
HYBRIDS 
CLOCKS 

Year after year, broadcasters depend on Radio Systems' studio products. 

For performance, price and dependability THERE IS NO BETTER VALUE. 

Millenium 6, 12, 18 & 24 Channel Analog and Digital Consoles • 4x4a & DA-16 Distribution Amplifiers 
DI-2000 & Tliol Telephone Hybrids • CT--2o02 Clock and liming Systems w/GPS and Infrared Remote 

reihe• Radio Systems, Inc. 
601 Heron Drive, Logan Township, NJ 08085 

phone: 856 467-800o Fax: 856 467-3044 www.radiosystems.com 
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Tech 

Product Support on 
the Long Term 

Continued from Page 16 

Lead is used in the production of printed circuit 
boards, semiconductors, passive conductors—and nearly 
everything else with which a soldering iron comes in 

contact. Cadmium is used mostly in rechargeable batter-
ies. Hexa-valent chromium is used as a finish on chassis 
as it has conductive properties which made it an excel-
lent finish for chassis parts that needed to be electrically 
mated together. 

PRODUCTION CHALLENGES 

Substitutes have to be found for all of 
these materials. All of this will likely make 
support a dicey thing for a while. 

Anybody who thinks that manufactur-
ers charge what they want for stuffneeds to 
understand some of the difficulties that we 
have in being able to produce products in 
this new environment. As an example: the 
new replacement solders that we now use 
are about four times more costly than the 
good old tin/lead solder. 

We do the best that we can to hold 
prices down but all of this stuff adds up. 
Support is also a part of the original pur-
chase price of equipment. You may not 
think so but the money to support products 
down the road in or out of warranty has to 

come from someplace. 

LIFE OF THE COMPANY 
Another important issue is the lifespan 

of the manufacturer itself. Some stations 
try to keep a product going beyond its 
useful life span, either because of limited 
(or no) budget, or stubbornness. Not only 
does the advance of technology makes it 
hard to justify support ofsome gear, but the 
vulnerability of holding onto old equip-
ment was demonstrated to me years ago. 
I worked at a station that had an AEL 

15KG transmitter. I blissfully thought I 
could keep the old girl running indefinitely 
until one day when I needed some me-
chanical parts for one of the tuning sliders. 

AEL had stopped answering the phone 
years before on customer support for its 
broadcast line, so now I was faced with 
having to scare up these parts. It turns out 
that AEL relied heavily on the James Millen 
Company for a lot of these parts. I thought 
that National owned them at the time. Well 
I got routed around and ended up talking to 
an older guy who had retired years before 

from National and had bought up the old 
Millen stock from National. 
I managed to get what I needed but 

there is a point to this long and involved 

story: AEL as a broadcast manufacturer is 
gone, National is gone and any remnants of 
James Millen Company are gone. How 
many items are in your plant from compa-
nies that no longer exist? 

PROTECT YOURSELF 

Do not let this happen to you. Identify 
marginal items in your plants and make 
management aware of their vulnerability. 
Unfortunately, many managers will not 

listen until it is too late but you can cover yourself by 
giving them advance notice. 

Also, when shopping for equipment look at a 
company's past track record for providing parts and 
support. Some companies can support just about every-
thing they have ever built — and some use cutoff dates 
when support is going to end. 

Both policies are fine — as long as you know what to 
expect. When a company arbitrarily decides to cut off 
support, be concerned. 

TIME AND SUPPORT 
Another thing to consider is your time. My little 

story took probably many hours and days to resolve. I 
hear it all the time from my customers that they simply 
do not have the time to chase this stuff down. They need 
to rely on good customer service and support. 

Indeed, how much of your time as a customer is 
spent trying to get support? Less is always better. 

Today, the Internet helps a lot. Technical manuals and 
support answers can often be gotten without even 
picking up a telephone. This has helped manufactures 
remain competitive and speeded up repair times for 
many customers. 

Nevertheless, there are still going to be times when 
contacting the company is necessary. Remember the 
companies that still do telephone support well. And if a 
product must go back for repair, whether in or out of 
warranty, how much turnaround time is there? You can 
draw much from your past experiences on these issues. 

In the end, quality companies will always provide 

appropriate support. An engineering manager's job is to 
seek these companies out and do business with them 
when they can. 

Bob Tarsio is President of Broadcast Devices, Inc. 
in Cortlandt Manor, NY. You can contact Bob at (914) 
737-5032 or via email at Bob@Broadcast-Devices.com 
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LEA INTERNATIO 
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1 

t Contact Lb, oday for a Free 
Profiúci Catalog! 

208.7V .6121800.881.8506 
www.kaintl.com lea@leaintl.com 
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. We Protect: 
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rourBraJd 
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Model MBC-1 Message Board Controller 
• converts status inputs to LED display data 

• 15 prioritized logic-level signaling inputs 

• momentary or maintained signal Inputs 

• fully programmable color display with graphics 

• pre-programmed "starter messages 

• multiple displays from one controller 

Model ACU-1 Audio Control Unit 
• 8 input by 1 output stereo audio switcher 

• 8 momentary or maintained output relays 

• 16 logic-level status inputs 

• silence sensing with adjustable sensitivity 

• optional temperature sensing capability 

• computer controlled via "multidrop" RS-232 

Model CAS-1 Con/Air Switcher 
• eliminates delay from studio headphone monitor 

• immediate warning on air signal failure 

• adjustable EQ and compresseon of monitor audio 

• air signal is not altered in any way 

• balanced audio input and output 

• optional rack mount available 

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

• variable outgoing message format 

• inactive or defective telephone line indicator 

• resettable incoming call counter 

• temperature delivery in Fahrenheit or Celcius 

• battery backed AC synchronized clock 

«xi Sine Systems 615.228.3500 
wwesinesystems.corn 

Manufacturers of the 

Gila-Stat 
Lightning Prevention System 

fluit ltd 
Phone: 505-327-5646 • Fax: 505-325-1142 
www.nottltd.com • info@nottltd.com 

3801 La Plata Hwy, Farmington, NM 87401 

Over 40 Years 
Broadcasting 
Experience 

Design and Manufacture of 
Folded Unipole Antennas 

Structure Detuning Systems 

o 
NEL L 

Distributors of 
Nello Towers 

and Accessories 
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Survival 
Guide 

Is There a Life in a Cluster? 
Astronomers have it easy. They look for life in the 

universe with very expensive equipment. My charge was to 
find if there might be signs of life in a radio cluster. My 
equipment was a telephone. 

At the outset I have to inform you that no one inter-
viewed for this article was willing to allow his or her name 
to be used. Most of us know better than to discuss how 
heavenly it is to work for an employer while still employed. 

STAFF? WHAT STAFF? 
Where once it required several engineers per station 

(WOR, New York, had 155 engineers on staff in earlier 
times), today one man is often responsible for more sta-
tions in greater disrepair than any of us could have imag-
ined. And the transmitter sites are often widely scattered. 

In the 155-engineer days it was worthwhile for a union 
to represent the engineering staff. With one or two techni-
cal people there are more folks negotiating than are being 
represented; most are considered some form of manage-
ment, so union representation does not have much appeal 
to NABET or 1BEW. 

The question I posed was: "How does an engineer 
ensure that he avoids being a slave to his job and succeeds 
in having a life and a family?" 

INSECURITY REACHES THE TECH SIDE 

I found a variety of attitudes among engineers. Some 
felt they were of such value to the company that they could 
come and go as they please. "They can fire me i f they don't 
like it" was common. Of course, some of those engineers 
are currently searching for work. 

by Rich Wood 

Others, mostly with families and houses they rarely 
visit, were less cocky about refusing an employer's 
demands. 

Another issue is relocation. With so many stations in so 
many markets we seem to have accelerated the industry's 
reputation for insecurity. Like the Military, we might end 
up anywhere. This has always been a risk for talent. Now 
engineers move up or move out. 

DANGER, WILL ROBINSON! 

The modern engineer faces another issue: personal 
danger, both in terms of physical safety, but increasingly in 
terms of family life. 

Though we constantly deal with utility-level power, 
we often do it alone. Since residential power can kill, it 
would seem prudent to have a second, trained, techni-
cally-savvy person nearby in the event of a transmitter 
emergency. Yet, in reality, how often are two engineers 
sent to a transmitter site to troubleshoot a problem? And 
how many engineers are so fatigued from long hours 
and emergency calls that their judgment is dangerously 
impaired? 

Then there are the many quality of life issues. Under 
most conditions an unmarried engineer's attempt to find 

social companionship is also dangerously impaired. A 
wife is often used to, but not happy with, an absentee 
husband. 

Nature has made too few potential mates who will put 
up with a remote control unit that pages at the slightest 
swing of a parameter out of tolerance. Quite rapidly. their 
tolerance swings with it too. No second date. 

ENLIGHTENED MANAGEMENT 
Since engineers are represented by no one but them-

selves, the solution is being able to enlighten management. 

Developing a relationship of trust is critical. 
I know of engineers who arrive daily at 9:00 AM, take 

lunch and leave at 5:00 PM. When a breaker trips and they 
spend the night at the transmitter, management under-
stands and lets them sleep late. Such enlightened managers 
are usually in major markets. 

In those cases it can be considered self-serving enlight-

enment. Every minute off the air costs a fortune in lost 
revenue. The engineering cost center suddenly becomes 
the station's salvation. Good managers understand the 
"always on call" nature of engineering and support their 
local wizard. 

Unfortunately, enlightenment is on a case-by-case 
basis, even within a company. I know of engineers who 
were fired for "excessive transmitter maintenance" or for 
refusing to expose themselves to serve life-threatening 
situations, such as natural disasters still in progress. 

THE GOVERNMENT IS NOT HERE TO HELP 
One would hope there would be an organization like 

the SBE, NAB, or governmental regulations that paid 
attention to, at the least, the safety issues involved in 
engineering. A group with teeth would be nice. However, 
the current political climate favors the corporations. Just 
follow the money. 

The SBE and the NAB, even if they wanted the job, 
have no authority within any corporation. OSHA is about 
as close as we can get. Truckers and pilots have safety 
regulations that are usually enforced. In Broadcast Engi-
neering only one life at a time is at stake. Other than 
where you place fire extinguisher signs, OSHA will not 
be much help 

This is where social skills really shine. Your willing-
ness to take a personal risk is important, too. Generate trust 
with management. If that fails, be prepared to change 
professions — and make more money. 

Rich Wood has worked in tech, programming, and management 
at local stations and network operations. You can contact Rich at 
Rich Wood Multimedia headquarters: richwood@pobox.com 

ontinental Electronics 816110 FM offers the highest power transmitter on 
the market for low-level and analog FM. The 816110 can 
deliver 28kW of power for the strongest, cleanest signal on the airwaves. 
And since the 816110 FM is built "Continental" tough, its performance 
and reliability will make you a superhero! For more information, call 

800.733.5011 or visit our web site at www.contelec.com 
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FCC 
Focus 

by Ken Benner, NCE 

Public File Compliance 
Issues and Programs 

While doing the Alternative FCC compliance certifi-
cation inspections, I have found one item that seems to be 
a frequent source of FCC fines due to a misunderstanding 
of what is required by the Rules and why. 

COSTLY TROUBLE 

Indeed, several stations over the past couple of years 
have paid eight to ten thousand dollar fines for not being 
compliant with the Public File folder "Issues and Program 
Reports" (IPR) as required by Section 73.3526(e)(12) for 
commercial stations and 73.3527(e)(8) for non-commer-
cial stations. 

Several of the fine-related instances with which I am 
familiar involve non-commercial stations, usually student-
operated college stations run by kids who have little or no 
comprehension of what is required in the Rules or why. 

Just this month alone, $ 10,000 fines have been as-
sessed to a few such non-commercial stations for failure to 
be compliant. Worse, the fines came as a result of self-
admissions on the renewal form that the Issues and Pro-
gram reports were missing! But it is easy to avoid such a 
situation. 

DOCUMENTING SERVICE 
The Issues Public File folder is mandated by the 

Commission to encourage stations' local involvement and 
to prove such with entries to this effect in their Issues/ 
Programs File. Over the past couple of years an increased 
fine-focus has evolved to encourage station to seriously 
program for their communities. 

Let us not forget the purpose for which every broadcast 
license granted "is to serve its community's public interest, 
convenience and necessity." At license renewal time we 
are required to establish to some extent how we have 
achieved this mandate. We accomplish this with a history 
of compliance documented in the Issues/Program Public 
File folder. 

On the other hand, many stations now operate totally 
unattended, sometimes for day on end as permitted by the 
FCC, as long as the EAS system is left in the "auto-
forward" position, so local emergency announcements 
will be broadcast during these periods. 

TIGHTENING UP 

After a few years of permitted unattended operation 
the Commission realized many stations were seriously 
negligent in their requirement to "Serve the Public" and 
thus began serious enforcement of the Issues and Programs 
Public File folder. 

That explains the current attention to this issue. Some 
stations have paid fines, others have had their license 
renewals delayed. In some cases, new station owners have 
found themselves responsible for paying the fines for their 
previous owners. In almost all of these cases it was 
determined to be cheaper to pay the fines than hire legal 
assistance to argue the case. 

Frequently it is small non-profit stations that fall victim 
to these requirements. Non-commercial, religious stations 
have been fined usually because they are run by volunteers 
who have no idea of what Public Files are all about nor 
where to go to find out. 

MAKING IT EASY 

It is certainly not rocket science to be compliant with 
this requirement. For those of you who have suffered 
through one of my Alternative FCC compliance certifica-
tion inspections you are familiar with a simple means of 

being compliant with the Issues and Programs Public File 
folder. 

Using an 8-1/2 x 11 sheet of paper in the landscape 
format, create a form similar to Figure 1 below. 

Make room for 12 or 13 lines so an issue for each week 
of the quarter may be listed by your news director. 

Following the end of the quarter and within ten days ( i.e. 
Jan 10th, July 10th, and Sept 10th), place the completed 
sheet in the "Issues/Programs" folder of your Public File. 

FILL IT, FILE IT 
Hundreds of stations around the country are using this 

simple means of being compliant with this FCC require-
ment. A specific minimum number of issues are not 
defined in the Regulations but the method described here 
has been provided to the Commission where Staff have 
indicated they have "no problem with it." 

The preceding is a good faith effort as a part of the 
Alternative FCC Inspection Certification Program to ex-
plain and simplify FCC regulatory compliance. It is not to 
be construed as professional legal advice. 

Ken Benner thinks that, for the most part, you should 
keep your money and not send it to anyone in Washington. 
Of course, fyou really need to send it somewhere, send it 
to Ken! Email contact: bennerassoc comcastmet 

Quarterly Issues/Program List for Station:   

Quarter: D 1st D 2nd D 3rd D 4th of Year:  

The following is a list of some of the more significant community issues addressed by this station for the quarter specified. This list is 
by no means complete, nor is the order in which these issues appear intended to imply any degree ofpriority ofsignificance ofthe issues. 

Issue Description: Program Segment: Date/Time: 

Example: Dog leash law. Ken's 7:00 AM News 7:00 AM 11/13/06 

1.   

2.   

Figure 1 

Duration: Description of Segment: 

:45 Tape of Mayor Jones' endorsement 

Digital and Analog Transmitter Audio 

Switching Solutions, Analog to I BOC! 

4=0111 AE;S:3°2  •••• 

• 

The AES-302 Digital Audio Switcher/DA/D to A Converter 

r , 
® bdi 

• 

The CDS-300 Composite Audio Switcher/DA 

• = 
r 

!bdi 
e) e e V 

cosere   

The CDS-302 Automatic Composite Audio Switcher/DA 

Introducing the next generation transmitter audio switchers 

from BDI. Now you can have complete confidence in your signal 

path with this series of switcher/DA systems. We have composite 

and digital solutions for your routing and distribution require-

ments. If you system is all digital, choose the AES-302 to auto-

matically switch, distribute and monitor your transmitter audio 

feeds. Still running an analog STL or stereo generator? Use either 

the CDS-300 or 302 to switch and distribute your baseband audio 

signals. Select one of the optional modules for the CDS series and 

convert your analog signal path into an AES digital output suitable 

for digital exciters and IBOC implementations. Visit our web site 

and download complete information about these problem solver 

products. 

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

Website: www.Broadcast-Devices.com 
bdi 

(add 10 more Imes) 

Rebullder of Quality Tubes Since 1940. 

75412 Highway 25 • Covington, LA 70435 - U.S.A. 
800-624-7626 • 985-893-1243 

Fax: 985-892-7323 • www.freeland-inc.com 
Email: freeland-inc.com@freeland-inc.com 

LOOKING TO CUT YOUR BUDGET? 

LET US HELP REDUCE YOUR 
ENGINEERING COSTS WITH REBUILT TUBES. 

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

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

We are a third generation, 

American owned and operated company, 

rebuilding quality tubes since 1940. 

Freeland Products, Inc. 
75412 Highway 25 • Covington, LA 70435 

1-800-624-7626 • 985-893-1243 • freeland-inc.com@freeland-inc.com 

Take 
10% Off 

the-  ,-;.--

THE COST OF YOUR NEXT 

REBUILT TRANSMITTER TUBE. 

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

This coupon is only valid for one rebuilt tube. 
COUPON COPIES ARE NOT VALID 
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Model CRW-S Weather Receiver 

EAS 
by Warren Shulz 

Avoiding "Enhancements" 
that Diminish EAS 

Recent government actions to revise/enhance/ex-
pand EAS, along with the repeated false alarms, testing 

errors, and misuse of the EAS protocols have provided 
another opportunity to reflect on where things stand... 
and where they are headed. Here are some thoughts 
from Warren Shulz, a state EAS Chairman about the 
recent efforts to "re-invent" EAS for the digital age. 

Last summer, when a tornado went through Spring-

field, IL the only surviving voice was the local broad-
caster station. Power was out, newspapers stopped print-
ing (no power), the Internet stopped, even state govern-
ment stopped. A simple area-wide power outage can 
bring civilization to its knees. 

The wireless broadcast sector is the survivable com-
ponent of our communications infrastructure. And yet I 
am afraid that the glitz of high tech draws the attention 
away from the fact that, after Hurricane Katrina hit the 
Gulf Coast last year, WWL-AM New Orleans was the 
only working signal when the chips were down. What is 
not obvious about that? 

Nevertheless, we must look back at the current 
Emergency Alert System (EAS) and think about the fact 
we have not made what is already in place work. 

BUREAUCRATIC FAILURE 

Adding more layers will not make it better. An alert 
system is only as good as the managers behind it. No 
amount of Report and Orders nor Federal agency 
policies are going to make any improvement in the 

EAS if all the components in place do not work as a 
unit — and having an active manger standing behind the 
components. 

In Illinois, we have a City ofChicago E911 Center that 
is still trying to get a signed local EAS plan for distribution 
— four years have passed since the Mayor announced an 
EAS plan to connect himself with the public on 1/15/02. 
As E911 personal changed, each visit we made (to move 
the plan along) was like a PC cold re-boot. 

The Illinois State EAS Plan has yet to be com-
pletely signed-off despite five months of pushing. The 
City of Rockford will not talk about an EAS plan to the 

local EAS chair. And on it goes. We are not linking 
what is in place. 

Recent plans in the works to use cell phone emer-
gency text messaging is another agony of mine. Based 
on what we have seen in past emergencies, these cell 
phone text alerts and the ensuing usage overload will 
take down the cell system for hours. So much for the cell 
phone as an emergency link in time of stress. 

COMMUNICATION DISCONNECTION 

Emergency Manager's see HazCollect and EMNet, 
and yet they do not get it. Grants funds in Illinois 
purchased about 300 EMNet terminals at about $3,500 
a copy plus a $35 per month (every month, forever) fee 
to make it work. It was to be rolled out to LP ( Local 
Primary) stations — but there the rollout stalled. 

Meanwhile, NOAA's HazCollect is free for the 
asking. You have got to ask why we are not getting 
what is already in place to work before we add more 
onto the pile? 

My hat is off to NOAA Weather radio for stepping 
up to the plate to endorse the "All Hazard" banner. 
NOAA weather offices are manned with staffto push out 
our emergency alerts of any kind. 

That is the sort of government/broadcast initiative 
that should be expanded and enhanced. Illinois is one of 
22 states who adopted NOAA Weather to push out 

Amber Alerts. That route makes use of an existing path 
to broadcasters, cable operators, newsrooms (via AP 
bulletin) and the general public at no additional cost to 
the taxpayers. 

PROPER EMPHASIS 

Another success story is DuPage County in Illinois. 
They have had a local plan in place since 1998. This 
county is on top of EAS with origination equipment and 

a manager who is the spark plug. Will County, IL and 
Kane County, IL also have local plans in place. 

While this addresses the EAS, it still leaves 99 other 
Illinois counties in the dust. What is the difference? 
Managers who step up and see the need to get prepare 
emergency communications paths now. 

BUILD ON WHAT WORKS 

The future systems need to be declared as "door 
bells" or a survivable component. The survivable com-
ponent needs to be wireless, independent of the power 
grid and other "delicate" infrastructure needs. 
I agree with Ann Arnold of The Texas Broadcast 

Association — Broadcasters are the First Responders. 
Yet many in charge ofplanning do not seem to get it. Are 

special interests being served and the public dis-served? 
Glitz technology only works when power is up, 

systems are in place and life is good. An alert system 
should, at the least, not depend on local power. When 
events happen, the react portion is going to need a 
communications path — which brings us back to wireless 
solutions and batteries (at least for the short term). 

The AM radio link is already in place with a huge 
imbedded receiver base, including most automobiles. 
The battery operated sector offers a link when the power 
grid is down. My quote: "You will hear the end of the 
world over an AM radio as you lay face down in the dirt 

listening with your last working set of AA batteries." 
Warren Shulz is Chairman ofthe Illinois EAS SECC. 

He can he contacted at Warren.G.Shulz@abc.com 

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

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

Model CRW-S Weather Receiver 

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

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

Easy to Use and Reliable EAS Equipment* 

• Pre-programmed for your location. 

• Program interrupt relays built in. 

• Six audio inputs. 

• 2 minutes stored audio. 

• All operations via keypad. 

EAS1 Encoder-Decoder 

EAS1 Decoder 

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

'Optional DTMF interface available. 

EAS1 Encoder-Decoder 

• 

Model CMR Digital Antenna Monitor 

Model CMR Digital 
Antenna Monitor 

• Remote Controllable 

• True ratio readings. 

• Phase sign automatic, no extra 
operation. 

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

mic TITUS TECHNOLOGICAL 
LABORATORIES 

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

checks for loss of audio on the digital signal User programmable. 

RX 

800.806.8851 VVVVW.TITUSLAB.S.COM 
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Parts 
Guir 

Keeping the Parts Bin Full 
One of the biggest problems any working engineer has 

is locating needed replacement parts and information. 
Perhaps your shelf is stocked right now. But then again, 
where would you go to get a 4-500 tube these days, much 
less an 8008? 

Our goal here is to help you find the things you need, 
or at least point you in the right direction. 

AUTOGRAM CONSOLES 
Ernie Ankele has finally sold Autogram, so he and his 

dear wife can take a well deserved cruise. 
Meanwhile, the Autogram name will live on, as CRL 

has purchased the Autogram line and will continue to 
manufacture and support the current lines. The Autogram/ 

CRL manufacturing plant has been moved from Plano, TX 
to Benton, Arkansas. 

Sales and Technical support are available at 480-893-
7080. There is also a web site, but it is not yet linked into 

the Orban/CLR site. You will find it at http:// 
www.autogram-crl.com 

IC AND AC CONSOLES 

For those who have those IC and AC consoles — you 
know, the ones you just cannot kill — there is an additional 
source for parts support. John Lackness acquired the 
available inventory of amplifier and mixer modules from 
Autogram and has them available at his new company in 

Cibolo, TX — ConverseRF. 
Those needing modules or information about them can 

contact John at ConverseRF, www.converseRF.com or 
call 210-775-2725. 

EAS PRODUCTS 

One of the constant needs in any station (aside from 
those who have hooked external printers up to the EAS 
boxes) is more EAS paper. Most stations eventually need 

more of those little rolls of paper, for example, but do not 
know of the various alternatives in acquiring them. 

There are many places to purchase the paper (and 

ribbons, in some manufacturers' models) used in your 
EAS box at reasonable cost. Sometimes just knowing a 
substitute product can save significant time and money. 

The following information has been compiled from a 
number of reports, but you are encouraged to double-check 
before ordering. If you find some good alternatives, or 
especially good pricing, please let us know. 

PAPER AND RIBBONS 
There quite a few sources of paper, some are perhaps 

as near as your closest office supply store. Here are some 

stores and the stock numbers for you to check out. 
Sage ENDEC Systems: 

Sage boxes use 38mm x 4M coreless thermal paper. In 
most cases, Canon TP-6, T1 5000 or 5008, Sharp 8180 or 
Casio FX-802 paper will work. 

• RELIABLE OFFICE SUPPLIES — Stock #5228. Phone: 
800-735-4000 

• STAPLES — SKU #8924305228 

• SEIKO — SS038-009A 

• QUILL — Stock # PMF5228. Phone: 800-789-1331 

• PAPER ROLLS PLUS — Part# 15XS (Paper Rolls Plus sells 
a 12 roll case — 18 feet per roll, five feet more than the Canon 
TP-6 - for $ 19.50. www.paperrollsplus.com/thermal paper.htm 

TFT 911: 
According to TFT, the 911 "uses standard large hub 

adding machine paper, available at any drug store or office 
supply store." 

The TFT 911 is not a thermal printer. Again according to 
TFT, "it uses a standard Epson ERC-09, cartridge available at 
computer supply stores and lasts about two years." These 
commonly cost around $5 to $6 each. 

It was also reported that the Nu-kote NK-267P ribbon, 
which can be found at Office Depot for $4.59 will also 
produce acceptable output. 

BURK EAS: 
Burk units use much the same paper and ribbon arrange-

ment as the TFT. In fact, several of the cross-reference part 
numbers are the same. 

Here are some suggestions received that appear to work 
for Burk owners: 

• The Epson ERC-09 ribbon is said to be the same as the 
NuKote NK267P, which is available at Office Depot, among 
others for $4.59 each. 

• A generic version is noted at inkoasis.com for $2.99 each. 

• Another ribbon mentioned by some is the Porelon PR2076. 
° At Office Depot the part # for Porelon is 060-651-463. 

• Radio Shack catalog number: 65-715 appears to work for 
several folks. (At last report, this cost about $3.00 for three 
small rolls.) 

• Omni Pro in Texas has carried both the ribbon and paper. 

° Paper stock #DPA-046-NR1 was about a buck a roll at 
last report. 

° Ribbon stock #DPN290BL $5.80 each 

° The minimum order at Omni Pro is $25.00. You can call 
and check Omni Pro prices at 800-926-8926 or 972-713-
9000. 

• The Epson HX20 has been recommended by some. 

° https://priceless-inkjet.com, was reported having the 
Epson HX20 at six for $ 14.97 ($ 17.82 total + shipping). 

° Other sites show $22.00 to 26.00, plus shipping. 

Ifyou have some specific parts needs that you would like 
us to track down, or some good sources for these products, let 
us know at partsgradio-guide.com 

Ram Broadcast Systems builds studios for 

most of North America's major networks, 
group stations, and news organizations. 

Ram offers comprehensive studio design, 
fabrication, systems integration, and 
components. Put Ram's 35 years of 

experience to work for you: 

• Studio Design Et Fabrication 
• Pre-Wired Systems 
• Broadcast Furniture 
• Switchers 

• Metering 
• Amplifiers 

• Wire Et Cable 

• Racks 
• Accessories 

• Used Equipment 
• And More! 
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Field  
Guidt, by Bob Burnham 

Playing Nice: Adobe Audition 2.0 

Perhaps the toughest part of making new technology 
"play nice" in a broadcast studio is integrating it with 
existing technology, some ofwhich may be crucial to the 

backbone of the studio or entire station's operation. 
As broadcast engineers, we are challenged with the 

duty of keeping more than our transmitters operating. 
Our Audio Vaults, our Scott Systems, our Simians, and 
our Enco DADs must be up and running continuously 
around the clock, with or without a human present. 

There is a close correlation between equipment 
stability and maintaining a positive cash flow. An 
automation system that goes down on a whim without 
a back-up is no better than a transmitter with the same 
attributes. 

And the same applies in the room where all the 
money making spots are produced: the Production Room. 

PLAYING NICE 

A "playing nice" attitude between equipment means 
things like the satellite receiver sending all the right cues 
to the automation computer. If we have done our job 
properly, the computer is interpreting the information 
and integrating it correctly with everything Traffic, 
Sales, Production and the air talent have scheduled 
during a given hour. With well-designed software of 
today, it is actually simpler than it sounds. 

Of course, the quality of the production software 
has a large effect on the quality of the air product. 
Using the right software on the right platform goes a 
long way toward playing nice. And, periodically, soft-

ware upgrades improve reliability, add features, or 
fixes minor bugs. 

More often than not, the automation companies also 

build or at least pre-configure the hardware to their 
specific requirements to maximize reliability. Ofcourse, 

this is in the interest of having everything play nice with 
their product. Typically, various modules perform spe-
cific tasks. Third or fourth party software schedules 
music, monitors equipment and/or edits the audio. 

As upgrades are often on-going, it is also not unusual 
for stations to also pay a yearly fee to cover those 
upgrades and technical support. These companies typi-
cally test specific hardware, including audio cards and 
specific motherboard combinations before installing 
them in a box and putting their name on it. 

ADDING MORE APPLICATIONS 

That this all happens smoothly and without unneces-

sary trouble becomes more important in cases where a 
computer may be called upon to do two or more tasks, 
all of which are considered "mission critical." And 

station needs as well as hardware capabilities do vary 
greatly depending on when the hardware was purchased 
or last upgraded. 
A commonly installed application on many station 

computers is the audio editor. Adobe Audition became 
a favorite with broadcasters a few years ago. Its ease of 
use, a relatively short learning curve, robustness and 
reliability were among the top reasons broadcasters 
liked it. 

It also played nice with the popular broadcast auto-
mation software and ran without a hitch on hardware 
built by those companies. 

While some stations with larger operating budgets 
may install a broadcast industry specific editor like Pro 
Tools in a production studio (or one of the lesser known 
packages), Adobe Audition more or less has became the 
defacto standard "for the rest of us." 

Adobe is legendary for its top notch graphics soft-
ware. Publications such as the one you are reading (and 
everything I have ever done myself for print) would not 
have been possible without software from Adobe. 

AUDITION 

Audition is a more recent addition to Adobe's soft-
ware line-up — and their first major entry into audio. It 

has evolved from version 1.0 (which was basically a re-
packaged Cool Edit Pro) to 1.5, and now to Version 2.0, 
which was released early in 2006. 

Adobe Audition Version 2.0 

Like you, I want my favorite software to play nice 
with whatever computer and other software I use on it. 
However, Microsoft has done several major overhauls 
to its Operating System in recent years. This means 
software companies like Adobe have a difficult chal-
lenge as to whether to support older versions of OS and 
hardware (sound cards, etc) or move forward. 

Many broadcast software companies like Enco Sys-
tems were slow to adopt Windows XP, until Service 
Pack 2 became available. In fact, some shipped and 
specified Windows 2000 Professional long after XP 
became available, preferring to wait until Microsoft got 
its act together — or at least until they could certify their 
software would play nice with XP. Today, even a brand 
new XP computer typically can require installation of 
more than 50 security patches before it is truly "safe" to 
put into service. This is "normal." 

On the other hand, Adobe moved forward. There are 
many reasons: some older cards do not have drivers to 
work with newer sound cards, while improvements in 
technology have brought newer sound cards to support. 
Meanwhile, even the motherboards are changing fast. 
Decisions on what to support and how had to be made. 

The bottom line: If you do not have Windows XP, 
Audition 2.0 will not play nice. In fact, it will not even 
install. Stay with 1.5 

A MAJOR CHANGE 

With all this in mind, it should be no surprise that 
Adobe Audition 2.0 has its share of conflicts and unsup-

ported cards. In fact, with certain broadcast configura-
tions, it can be hard to configure properly, meaning you 

should check your sound cards and do careful pre-
testing as you install. 

As noted, if your Production or On-Air computer is 
still running Windows 2000 (or anything other than XP), 

Audition 2.0 will not run until you upgrade the system. 
Whether an across-the-plant OS upgrade may or may 
not be within the budget is another matter. But it is true: 

we have to move forward sooner or later, as the cost of 
maintenance exceeds the cost of equipment replace-
ment. If that were not the case, we would still be 
changing 12AX7 pre-amp tubes in our consoles and 
those 5-500 tubes in our transmitters. 

PLAYING NICE? 
Assuming the timing is right, you can make the 

upgrade, and decide Adobe Audition 2.0 is definitely 
something you or the staff wants, the biggest concern is 
if it will interfere with the stability of your most critical 
software. Your next concern will be whether or not it 
will work with your existing hardware. 

Because my On-Air and Production systems are still 
running Windows 2000, I was unable to test Audition 
completely, although I did have a variety of computers 
available in our test environment with similar hardware 
that did run XP. 

On the other hand, some of my colleagues in other 
marliets have commented they were not immediately 
making the upgrade to Audition 2.0 due to sound card 
compatibility issues, one of the problems I had with 
Audition 2.0. 

My four test computers were all of relatively recent 
vintage. All except one had Digigram sound cards of 
various types including current models. One was a Dell 

about two years old, another Dell was a brand new 
computer. The third computer had been custom built by 
myself for earlier versions of Audition. And finally, a 
Gateway laptop with on-board sound. 

HARDWARE NOTES 

Adobe made extensive use of Dell hardware at the 
NAB 2006 convention in Las Vegas, so it seems logical 
they would encourage the use of Dell hardware. 

My custom audio workstation was built around a 
Pentium 4, 3.0 gig processor and 2 gigs of memory. It 
used a motherboard brand from a company that sup-
plies OEM parts to companies like Dell. The newest 
computers of my test group were a Dell and Gateway 
laptop. They were Pentium 4, 2.8-GHz, 512K, and a 
2.0-GHz (64 bit) laptop, with 1 GB of memory re-
spectively. 

Adobe's minimal requirements indicate version 2.0 
will run on a Pentium 3 with 512 MB of memory 

(although 1 GB is recommended). As you might expect, 
maximum performance or reliability is not possible with 
the minimal configuration. I have also confirmed this 

with Adobe. You may need to replace your computer if 
you want Audition to run at its best. 

SOUND CARD HASSLES 
Although I had some installation problems with one of 

my test machines, the biggest hassle was not rooted in the 
type of proces-
sor but in sound 
card driver com-
patibility. 

Although 
Adobe recom-
mends ASIO 
sound card driv-
ers, there are 
certain legacy 
sound cards 
commonly used 
in broadcast 
hardware ( in-

cluding those 
manufactured by 
OEM suppliers 
Digigram and 

Audio Science) 
that will be affected 
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The Audition Windows Sound Driver 
can solve some compatibility issues. 

unless you disable the ASIO 
drivers. Whether this limitation will affect your broad-
cast installation depends on your configuration. 

(Continued on Page 26) 
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DYNAMIC 
DIGITAL DUO! 
Digital DA 2X8 and DigiMatch 2X6 
are ideal whenever you need 
to distribute digital audio, or 
convert between AES/EBU and 
SPDIF formats! 

ON 

www henr /en g corn 

DigiMatch 2X6 
converts between 
AES,'EBU and SPDIF, 
and unctions as a 
mini-DA! 
• Format-converts in 
bot directions 
• 3 outputs for each fo 
• c changes to data 

DIGITAL D.A. 2XEr 
DUAL-MODE DIGITAL AUDIO DISTRIBUTION SYSTEM 

HENRY 

F1101111fERING 

ON 

www hernyeng con, 

OUTPUTS 
1-4 5-8 

MODE" 

*GRN4NGLE; REDICUM 

DIGIMATCH 42X6' 
AESIEBU<>SPDIF INTERFACE + 2X6 DIGITAL DA 

INPUT SIGNAL 

AES/EBU SPDIF SPDIF 

Digital DA 2X8 
distributes AES/EBU 
signals to 8 places. 
Use it as either a 
1X8 DA, or as a pair of 
independent 1X4 DAs! 
• Transformer balanced I/O 
• Zero delay or latency 
• Built-in AC power 

OUTPUT SOURCE 

AES/EBU 

A S 
A 

A'AES/EBU S=SP DIF 

In stock at ail Henry Engineering dealers. 
Visit vvww.henryeng.com for full specs. 

626.355.3656 

We Build Solutions 

S 

ENGINEERING 
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Field 
by Bob Burnham 

Playing Nice: 
Adobe Audition 2.0 

Continued from Page 24 

As it turns out, Audition 2.0 has a built-in "Audition 
Windows Sound" driver option that can be used instead 
of the ASIO sound card drive. I found use of this driver 
(instead of ASIO) solved most of the stability and 
system freeze problems that plague computers running 
common broadcast sound cards such as those from 
Digigram. 

According to Adobe, this allows ver-
sion 2.0 to utilize the sound card in the same 
way that previous versions used it. Adobe 
states there is no loss ofsound quality using 
the Audition Windows Sound driver, al-
though there is a slight compromise in 
latency. I noticed this as well although it is 
not too bothersome. ( It was most notice-
able when zooming in on tight edits.) 

A FEW MINOR NEGATIVES 
Among the issues noted with Version 

2.0, and acknowledged by Adobe, was one 

dealing with the Batch Converter. If cer-
tain options were checked that were not 
necessarily needed, the function will not 
work — in fact, the computer may freeze. 
This particular bug was common to all my 
test hardware. The work-around is simply 
to make sure you use the correctly checked 
options to avoid that software freeze and 
have Audition stop responding. 

Version 2.0 adds a CD burning "view" 
to complement the "Edit" view and "Multi-
Track" view — if you are familiar with 
earlier versions or "Cool Edit Pro." Actu-
ally, CD burning first became available 
with Version 1.5, and while adequate, it 
was of only average performance at best. 
I also found the CD burning function at 

various times simply did not work with 
Version 2.0. When it did work, it was 
sluggish. Firing up Nero 7.0 CD/DVD 
burning software on the same computer 
provided flawless 40X burning. (I would 
recommend the Nero package over using 
Adobe's CD burning function.) Sony burn-
ers are also supplied with an OEM version 
of the Nero software which I found com-
pletely adequate. 

WHERE IT SHINES 
So what is good about Adobe Audi-

tion 2.0? Several really nice features. 
First of all, unlike Microsoft, Adobe is 

one company that tries to "get it right" with 
each major upgrade, rather than issuing a 

very large number of patches when bug 
are uncovered after the fact. 

Overall, the sheer complexity of the 
software and the number of unknown fac-
tors obviously are bigger factors than in-
adequate testing, especially from repu-
table and well-established software com-
panies. With this in mind, I think we can 
cut Adobe some slack if, on rare occa-
sions, they do not get it "quite" right. 

Audition Version 2.0 offers certain 

new features specifically designed for 
broadcasters. Some may not be fully un-

derstood by the average Production Director. How-

ever, the Chief Engineer who understands audio pro-
cessors, or true audio fanatics in other fields, will 

embrace these features. 

BUILT-IN SURPRISE 
Sometimes one might wonder about the needs ver-

sus the "cool" factor. For example, why would you need 

a piece of production software to have the capability of 
doing something that is normally handled "on the fly" by 

a multi-thousand dollar piece of hardware sitting next to 
the transmitter? 

The obvious answer is ifone of your jocks is working 
on a mock demo show in the Production studio (to send 
as an audition tape) and wants to make the audio sound 
like it came off the mod monitor — or if you are a 
Broadcast School where students are trying to land their 
first job in radio — this feature just might be quite handy 
(at least if they know how to use it). 

VT Mulltband Comp...., 

•••••••• Meg ••• 
0-••• 1111W01.• 
••••••... • 

IIV1.1-
••••••-• 

Pr ete ol/Post. o• Pr 

A ful featured compressor is part of Audition. 

I speak of the -Multi-Band Compressor" built-in to 
Version 2.0, which features a pre-set simply called 
"Broadcast." A little tweaking, and you can make your 

(Continued on Page 28) 

40 Years as the 
World Leaders 
for Vacuum 
Capacitors 
Since 1965, COMET has been manufacturing high 

quality fixed and variable vacuum capacitors for 

broadcast applications. 

Our commitment to superior product quality and 

customer service has enabled close cooperation 

with leading international companies in the 

RF industry. 

COMET vacuum capacitors are utilized in various 

applications in broadcasting, from medium-

and short-wave broadcast and communications 

transmitters to antenna tuning units or 

couplers in avionics and mobile equipment. 

Our fixed and variable capacitors are 

proven the world over... 

Contact us for information on the 

broadest product portfolio 

in the industry! 

COMET North America 
76 Progress Drive 
Stamford, Connecticut 06902 
USA 
T +1 203 969 2161 
F + 1 203 969 2162 
usa@comet.ch www.corret.ch COMDT 
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MODULATION 

New Broadcast equipment at exceptional prices. 

Quality pre- owned equipment. 

Customized automation systems. 

Complete turnkey installation 

Console pre-wiring packages. 

Broadcast equipment repair. 

Complete engineering services. 

Studio design and project management. 

Lightner Electronics Inc. 

Your Ultimate Solution. 

Toll Free: 866-239-3888 
Fax: 814-239-8402 
www.LightnerElectronics.com 

Outlook 
Express 

the PETER UM L CO. for 
custom transformers 

k I 

- 

M1 1111 I 4440 

DC filter capacitors • variable capacitors 

custom rectifier assemblies • transient suppressors 

and ': flen some... 

Peter Dahl Co. 
write or fax or an extensive catalog 

915 751-2300 • fax 915 751-0768 • 5869 Waycross • El Paso, TX 79924 

www pwdah ccm • pwdco@pwdahl.com 
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— Continued from Page 26 — 

audio sound very close to an Orban Optimod in any 

format flavoring of your choosing. 

The Audition Multi-Band Compressor is one very 
cool feature. 

REVERSE PROCESSING 
Obviously, you absolutely do not want your station 

spots run through this software-level processor only to 
be doubly crunched when it hits your air chain. Never-
theless, do not dismiss its usability just yet. The 

"Multi-Band Compressor" can do a lot more than 
merely imitating a piece of hardware. One very cool 
pre-set is called "Kill the Harshness." Now, this one 
really is useful! 

We have all heard it when digital audio has that nasty 

harsh "edge" that sounds like distortion. This pre-set 
compresses certain frequencies in a way that effectively 
helps audio achieve a "warmer" sound, depending upon 
how poor the source audio is. It achieves this without 
losing the crispness and clarity of the sound. Definite 

kudos to Adobe for this one! 
I would almost say this feature alone justifies the 

cost of the software. 
There are other "Multi-Band" pre-sets that enhance 

bass, treble or certain other aspects of the audio. With 
this collection of pre-sets, Adobe has also found a way 
to make this feature appeal to a wider spectrum of users 

besides broadcast audio fanatics. 
So yes, the "useful" factor actually does exceed the 

"coolness" factor with this feature addition. Way to go, 
Adobe! 

WHERE ART AND SCIENCE MEET 
Whether busy production personnel will grasp the 

features ofAudition the way an engineer will (or someone 
in the recording industry) still remains the question. 

For example, here is another feature I really like 
about Audition 2.0: the ability to view, modify and edit 

material only within a certain frequency range. 
For example, a great demo at NAB used a classical 

music section where someone coughed during a quiet 
passage. Using the Spectral view (within the Edit view), 
it was easy to identify the frequency of the cough and 
take just that sound out — without harming the rest of the 
spectrum or the timing as you would if the entire wave 

was edited. 
I found this feature to be very handy, works well, and 

is pretty easy to learn. Whether it will be used, under-
stood or needed by the average production dude or 
dudette, I give it high marks for both usability and the 

coolness factor. 
The fact is audio is both a science and a form of 

artistic expression. As the tools become more advanced, 
it forces those with primarily artistic tendencies to stray 

into the technical area to keep the sound of their station 
competitive. Adobe has given us that tool with Audition, 

Version 2.0. If you want to keep it simple, you can, but 
it is so much more fun to take it to the next level. 

Stay Safe 
Use the Radio Guide 
non-contact AC tester. 

• 90-240 VAC Range 
• Audio Beeper 
• LED Indicator 
• Batteries Included 

by Bob Burnham 

And why not? What is cooler than hearing that 

cutting edge spot on the air that was created in a few 
minutes that might have taken several hours a couple 

decades ago? Or, ifyou are nostalgic for the "scrubbing" 
sound of rocking reel-to-reel tapes back and forth across 
the heads — and aurally rather than visually editing audio 
— now you can do that too, with Audition 2.0. 

A DIFFERENT LEARNING CURVE 

To get back to basics, if you are familiar with 
previous versions of Adobe Audition or Cool Edit Pro, 
unfortunately some of the specifics of what you already 
know will need to be re-learned — and the learning curve 

is steeper with this version. 
Adobe is generous with the education however and 

for those who have time, two DVDs comprising Adobe's 
"Total Training Workshop" are included with the 
basic retail package. Several hours of how-to informa-
tion are bundled. 

The basics of production and editing are the same. 
Editing is possible in either the waveform or multi-track 
view, although I think most editing should be done in the 
waveform view. In fact, it is possible to rapidly knock 
out a "quick and dirty rush job" spot for radio, by using 
only the waveform view, where you can burn a CD even 

without saving the file. 
There are other features Adobe added specifically 

for broadcast use, but for the most part, I found they do 

not affect the very basic functions of editing audio. 

WHERE IS THAT BUTTON? 
At first look, I might have had a tendency to call the 

Audition 2.0 workspace cluttered and at times confusing. 

Some of the functions, by default may not be where 
you expect them to be — or where they were in a 
previous version. I might have said this, except that the 
workspace can be customized. The various features, 
including tear-off tabs, can be re-sized, relocated, or 

even hidden then saved. 
The big question is how easy and intuitive is it in 

learning how to do this? Like many other aspects of this 
version, at first, not very intuitive at all. For example, 
someone who had never used a computer in the past, but 
was a master ofrazor blade editing, would lcnow what they 
wanted to achieve. It would, however, take some time to 
for them to figure out how to do it — on any software-based 
editing program, no matter what the version. 

But as I said, Adobe chose to move forward. There 
is a delicate balance that software (and for that matter 
hardware) has to achieve between user friendliness and 
powerful and customizable features. When push comes 
to shove, Audition 2.0 tends to favor the power features 
over intuitiveness. 

SUMMARY 
Improvements I appreciated: 
• The Rebuilt engine runs faster with hardware that 

is up to the task. 

• Greatly improved/expanded filters, processing and 

related user interface. 
• The ability to view, modify and edit just within a 

frequency range. 
• Scrubbing makes its triumphant return to audio 

editing. 
• "Total Training" provided with the product on 

DVD is a plus (if you have time!). 

• Spectral and phase displays and editing provide 

advanced tools for analyzing and tweaking audio. 
• Extensive file format compatibility and saving/ 

conversion options. 

Changes I did not like: 
• Compatibility issues with certain legacy broadcast 

hardware, especially when some Audio Sciences and 
Digigram cards required a different driver than other 
applications on the same computer. 
• A significantly higher learning curve. 
• Customizable features (such as arranging 

workspace) are not immediately intuitive, or moved to 

a different location compared with previous versions. 
• Options for changing sound card inputs and out-

puts are cumbersome. 
• OS and hardware requirements rule out a lot of 

older computers and sound cards. 
• The bug in the Batch Converter needs to be fixed. 

CHANGE CAN BE GOOD 
On a recent user-forum post, referring to Audition 

2.0, someone lamented "Why oh why did Adobe have to 

re-invent the wheel?" Friends, the little program we 
knew and loved called Cool Edit is in the past. 

If you do not have Pro Tools, you still might want to 
try Adobe Audition Version 2.0 with or without all the 
things that have not been perfected. Adobe offers a free 
"try-out" version on their website (www.adobe.com/ 
products/audition/). Sometimes change is good. 

However, if you are still using Windows 3.0 or DOS-
based software on-air, perhaps you simply do not have 
the budget to make a change. If you still have a well-
maintained Bauer 707 as your main transmitter and your 

486-based computer hardware is still working reliably, 
then perhaps we can cut you some slack if everything is 

still playing nice after all these years. 
So, perhaps if you run Adobe Audition 1.0 or 1.5 for 

another year or so, it is certainly understandable. But the 
future is already here: For broadcasters, it may not be 
perfect in all areas, under all conditions, but I will take it 

any day over that Tascam 4-track reel-to-reel machine. 

Bob Burnham uses Adobe Audition extensivelyfor audio 
restoration and mastering, multi-track mixing and teaching 
the basics of broadcast production. He can be reached at the 
Specs Howard School of Broadcast Arts at 
bburnham@specshoward.edu 

— Techie Stats — 
Adobe Audition 2.0 

• Intel® Pentium® III or 4 or Intel CentrinoTM 
(or other SSE-enabled) processor (Pentium 4 or 
other SSE2-enabled processor required for video) 

• Microsoft® Windows® XP Professional or 
Home Edition 

• 512MB of RAM ( 1GB recommended) 

• 700 MB of available hard-disk space (5.5 GB 
recommended for installing optional audio clips) 

• 1,024 x 768 display ( 1,280 x 1,024 recom-

mended) 

• Sound card with DirectSound or ASIO drivers 
(multitrack ASIO sound card recommended) 

• CD-ROM drive (DVD-ROM drive recom-
mended for installing optional audio clips) 

• CD-RW drive for audio CD creation 

• Speakers or headphones recommended 

• Internet or phone connection required for prod-

uct activation and Internet-related services 

• Full product price: $349 / Upgrade: $ 129 
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CircuitWerkes 
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The CircultWerkes Sicon-EI Voice Remote Control 

D. Use our pre-recorded voice responses or record your own! 

D 8 channels of meterirg., status and control (expandable to 16) 
and up to 5 alarms per chanrel. 

D No accessories necessary to control your site right out of the box. 

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

D Function scheduler, auto-logging & alarm reporting included. 

Introducing the Sicon-8, a revolutionary transmitter site controller 
with custom voice recording technology for perfectly natural 
sounding dial-up or radio link control. All of the I/O, including 

8 channels of relays, are included on the main board so there is 
no need to buy anything else. All metering, status and control 

connections are on depluggable screw terminals. An expander 
chassis, the SX-8, adds eight channels of metering, status & 

control to an existing Sicon-8 for a maximum of 16 channels. 
Designed to be controlled from any dial-up telephone, an 
auto-answer cell pione or from its serial port, the Sicon-8 

gives you the control options that you need. A free, Windows 
program, the Sicontroller, gives you full access to all of the 
Sicon-8's programming and control functions. Basic logging 
functions are included. Live Internet interfacing is 

accomplished with an inexpensive accessory. Visit us online at 
www.circuitwerkeE.com for complete info on the Sicon-8. 

REMOtE Efroadcast Sotution5 
iCirra.sItVercreS 

PGIVI/Nlic Input 
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MicrFf Mic/line to TEIE phone Interface 

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

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

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

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

nel:vidual gain controls for send, receive and 
neadphones levels. 

Unattended Dial-Up Broadcasts with the DR-IC 

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

D Our SilencerTM opton removes control tones from the audio pa-.h. 

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

111: 

TelTap Pocket-Sized Manual Telephone Coupler 

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

D Send or receive telephone audio. 

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

Discover more online at 
www,circuitwerkes,corn • 
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Cir-crrnfJrricr5., rnc :F.7(75 Nw 6th 5tTeet, Gainesville, Florida 32609, USA. 352-335-6555 

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

UI iKARS-FM 60 
'Alitu Contour 

KHAT (AM( 2 
rriVim contour 
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rlInvestigator is a tool for analyzing FCC spacing, FCC contours & much more! Population data, 
LULC data, terrain data, Longley-Rice models, Topo! maps & drive test data can all be displayed in 

rfInvestigator. It offers a host of advanced features, many of which are not found in similar 
programs or are offered as expensive additions, like a terrain profile tool and our antenna design 

tool that can automatically calculate your antenna pattern for you. Add our DB-Builder program 
and never buy another FCC da-.abise! Ever! 

rfSoftware, Inc 
Visit us at www.rfsoftware.com or call us at 352-367-1700 for info on our AM & FM tools! 

innovative engineering tools 

Although rfInvestigator offers sophisticated features, the user interface is intuitive & simple to 
use. rflnvestigator's power makes it useful to the experienced engineer while its easy-to-use 

menus make it friendly for station and group owners. Need AM T 
• ools? Call Us! 



Service  

ENCO DAD Software Versions 

and System Reference Chart 

Service Guide es u new regular feature of Radio 
Guide. The goal is to help you to ensure your gear and 
software is running on the latest information, factory 
bulletins and updates. 

This month we feature the very latest information on 
the ENCO DAD Digital Audio Delivery software from 
Mister ENCO himself, Eugene Novacek. 

"The current version of ENCO's flagship Digital Au-
dio Delivery product, DAD, is 5.1d, released October 16, 
2006. Version 5.1d includes a new look and feel that is 
based on user feedback. ENCO typically creates four to six 
major releases per year," said Novacek. 

EVEN OLD USERS CAN UPGRADE 
It is interesting to know that users covered by a support/ 

update agreement are entitled to use any update version 
posted on the ENCO site. These updates consist of a number 
of items including: new features, refinements of existing 
features, corrections and performance enhancements. 

To arrange a support/upgrade agreement, just call 
ENCO at 1-248-827-4440. 

DAD highlights include added support for Branch 
(time) Events in the Live Assist/Automation A irPlay vir-
tual machine, added "?" and "-" buttons for on-line help 
and machine minimizing, plus a number of enhancements 
to Stream Line, according to Novacek. 

COMPLETE OVERHAUL 
Novacek noted that Version 5.1, introduced this year, 

saw a complete facelift of the somewhat dated user inter-
face as well as an overhaul of the size and number of 

database fields used for maintaining metadata. Support for 
"StreamLine," ENCO's real time integration protocol be-
tween DAD and Music and Traffic Scheduling systems, 
was also added. 
A tighter bond between DAD and ENCO "utility" 

applications was another goal for the 5.1 series. Many 
powerful features were added thru DCL (DAD Command 
Language), DPL (DAD macro Programming Language) 
and Right Click options. 

Recent versions of DAD require Windows XP-Pro 
based workstations (Service pack 2) or Windows 2000 
(Service pack 4). When running on a shared network, 
ENCO recommends using Windows 2003 based servers," 
Novacek concluded. Windows NT Workstation will sup-
port up to Version 4.3f only. 

MOST RECENT VERSIONS 

The current version of ENCO's intelligent file transfer 
utility, Gateway, is 5.1h, released August 16, 2006. 

The current version of ENCO's audio conversion and 
automatic import utility, DropBox, is 6.3g, released on 
August 8, 2006. 

All of the ENCO "utility" packages have had update 
releases issued. 

TRACING THE VERSIONS 

Thousands of changes have been made over the years 
in dozens of releases. Here is a chronological list of the 
releases and their service dates. 

DAD (the "pro32" was dropped with Version 5.0C, as 
was NT Support) 

Versions 5.0c thru 5.1d 9/05-10/06 

DADpro32 (Windows NT 4.0, Windows 2000) 
Versions 4.0a thru 4.3f 12/01-7/05 
Versions 3.1a thru 3.3f 2/00-7/01 
Versions 3.0a thru 3.0g 10/99-12/99 
Versions 2.0a thru 2.5g 5/98-8/99 
Versions 1.1a thru 1.2g 12/97-5/98 (DADpro32 for 

Windows NT 4.0 released) 

SUPPORT KNOWLEDGEBASE 

Details of the various issues affecting all ENCO products 
are available in the "Support" section of the ENCO web site: 
www.enco.com. This is of great help, especially for those 
night and weekend hassles, when it is hard to get a live person, 
as you can get many questions answered immediately. 

Additionally, notes on the upcoming versions of DAD are 
posted, explaining both new features and problems solved. 

Furthermore, ENCO maintains an email-based forum 
(the ENCO Users List Server) with an archive of questions, 
answers and comments dating back to June 1997. The archive 
currently has approximately 13,000 entries. Information 
about and access to the listserver can be found at: http:// 
www.enco.com/new/Listserver.htm 

A USEFUL CHART 

The following is a chart that we hope will be useful to 
those maintaining an ENCO system. The chart may be copied 
(expanded), filled, and placed near the equipment for quick 
reference. A .doc file containing a full page-size chart and 
some explanations can be found at www.radio-guide.com/ 
encoform.htm 

If you would like to see the current information on any of your 

equipment or software, let us know at service@radio-guide.com 

Hardware OM Computer (netbios) 

Name 

DAD Workstation 

Name 

Location DAD 

Version 

Dongle 

Number 

Other 

Software 

0  Micro Communications, Inc. 
Full Line of FM Products 

FM Antennas 

Horizontal Polarization 
Vertical Polarization 
Circular Polarization 

Top Mount 

Side Mount 
Leg Mount 

Custom Patterns 

Coaxial Components 

Coax Switches 

Filters 
Power Combiners 

Channel Combiners 

Transmission Line 

Components 

Micro Communications, Inc. 
PO Box 4365, Manchester, NH 03108 

Phone: 866-329-3394 Toll Free 

Fax: 603-624-4822 

EMail: jim.destefano@mcibroadcast.com 
www.mcibroadcast.com 

OMB, thel uture of lommunicatlon 

OMB AMERICA 

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

fax. ( 305) 477-0611 

'Nadal» 
IBM" 

a1•101•1•11•11•1 ••• 

MT—MR Platinum STL Sgstem 

ugentuarni“...rtaa 

For its excellent quality-price voluo 

For its adjustable transmission 

power output from 0 to 20W for any 

selected operational frequency. 

For its double conversion receiver 

thot makes it apt for digital codifica-

tion (Up to 4 audio channels) 

For being digitally synthesized in 20 MHz operotional bond for 

frequencies from 150 MHz to 960 MHz. 

For the fact that both the transmitter and receiver can measure the 

modulation percentage and pilot signal level ( 19 ,,tereo without 

disconnecting the audio from the transmitter). 
For its remote control 

For its analog telemetry 

For being mode for mono or 

stereo (MPX) signal. 

For its capability to work 

with RC power voltage from 

90 to 250 V, 50/60 Hz, and 

also with external battery if 

needed 

3100 NW 72nd. Ave. Unit 112 
MIAMI, Florida 33122 USA 
http://www.omb.com 
usa@omb.corn 
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Broadcast measurements 
in a light-weight package 
Designed to meet the full spectrum of broadcast signal analysis 

needs, the MS2721A Handheld Spectrum Analyzer meets all 

FCC 73.44 protocols and iBiquity requirements for AM and 

FM IBOC—making it ideal for AM NRSC proofs. And, with 

a front end dynamic range of >80 dB and a noise floor of -153 

dBm at 10 Hz RBW, this lightweight 

handheld supports a full range of 

new wave wireless signals—from 

3G and ultra wide-band to WiMAX 
doe 

, ,4004. 
ea& 

, ••• 
Call 1-800-ANRITSU to place an eq.& 

order or schedule a demo, or visit 

11,11188%6 www.anritsu.us/Broadcast894 
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CellMastereT UMTSMastertia 

Sales Offices: USA and Canada 1-800-ANRITSU. Europe 44 (0) 1582-433433, Japan 81 (46) 223-1111, 

Af.ia-Pacific (852) 2301-4980, South America 55 (21) 2527-6022, www.us.anritsu.com ©2006 Anritsu Company 

Spectrum Master MS2721A 
Handheld Spectrum Analyzer 

IBTSMaster a 

Anritsu 

hen Ircm Want Mcbre Than 
Just Au Anteirmnra 

Full line of 

HD Radio Accessories: 

Circulators, Mask Filters, 

Reject Tuners, and 

Rigid Components. 

MASTER FM 

DUAL INPUT 

HD ANTENNA 

IA 

Made in USA since 1954 

JSHD DUAL INPUT 

HD SIDEMOUNT 

ANTENNA 

RCHA 10dB 

HIGH LEVEL 

HD INJECTOR 

JAMPRO ANTENNAS/RF SYSTEMS, INC. • P.O. Box 292880 • Sacramento, CA 92829 USA • Phone (916) 383-1177 Fox (916) 383-1182 • www.jampro.com Your Partner for HD Radio Solutions 
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Tesla's Coil 

by Kevin Webb 

Harnessing and Broadcasting Power 

Perhaps you thought Kevin Webb had run out of 
stories about Nikola Tesla. Not quite yet! In fact, some of 
you probably have been waitingfor this one—after all, the 
first thing that pops into peoples' minds when they hear 
the name is "The 
Tesla Coil." 

Clearly, Tesla 
was a genius, way 
ahead of his time, 

whose accomplish-
ments affect our 
lives every day. 

One of the best 
books on Tesla 
written by Marga-
ret Cheney titled 
"Tesla: Man Out 
Of Time" is recog-
nized as one of the 
best biographies on 
this gentle genius. 
It would be a wise 
investment for you to order this book and then set aside 
a weekend to read and reread. 

Nikola Tesla 

THE COIL 

I fyou are involved in broadcasting you should know 
that the Tesla Coil was named for inventor Nikola Tesla 
who invented the coil in 1891. It broke ground in 
wireless telecommunications and is still used today in 
one form or another in radio and television sets and other 
electronics equipment. 

As an example: a form of the Tesla Coil is the 
Flyback Transformer inside every cathode ray TV 
and monitor screen used today. Tesla also de-
scribed the principles of a vacuum tube which later 
became the Audion Tube. 

In fact, virtually all the basics of broadcasting — 
both radio and television — were outlined by Tesla 
many years before anyone else tried to take the 
credit. Not only that, but Tesla even set out the 
design of an antenna which could broadcast many 
frequencies from one element, now known as multi-
plexing (Tesla called it multicasting in the early 
1900's). Tesla even loved working with automation. 

Heck, if he had invented the General Manager, 
Program Director and the Sales Manager — he was 
already the Chief Engineer — he would have in-
vented today's radio station. 

BIGGER COILS 

Put simply, the Tesla Coil is an air-core transformer 
with primary and secondary coils which are tuned to 
resonate. This is a step-up transformer which takes low-
voltage high current to a high-voltage low current state at 
high frequencies — try operating a transmitter without it. 

In a series of patents starting in 1891, Tesla de-
scribed his coils, growing bigger and with more capacity 
until, in 1914, he received US Patent # 1119732 for his 
Apparatus for Transmitting Electrical Energy. It was 
described as a 
"High-voltage, air-
core, self-regenera-
tive resonant trans-
former; Oscillator 
for wireless trans-
mission of electro-
magnetic energy." 

It is no great 
leap to say that the 
Tesla Coil is actu-
ally responsible for 
the subsequent cre-
ation and/or inspi-
ration of not only 
the entire broad 
casting industry as A drawing of the Tesla Coil 

we know it today. At the same time, his work also led to 
many other industries and disciplines. 

Among the outgrowth of Tesla's work are quantum 
physics, diathermia, SETI (as in listening for ET to 
"phone home"), cryogenics, early regenerative detector 
receivers, RADAR, plasma physics, buried transmis-
sion lines, superconduction, the AC-powered alarm 
clock (keeping accurate time from 60 Hz power), cen-
tralized broadcasting and multicasting, super-colliding 
atom smashers, and even — as if his real inventions were 
not amazing enough—time-exposure trick photography. 

(Continued on Page 34) 

Ante Fin: 
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We hear you. Loud and clear. 

LOOK TO LARCAN FOR TRULY MADE 
TO MEASURE FM SOLUTIONS 
Designed with a difference to ensure the highest quality audio performance - 

LARCAN offers a superior range of solid-state FM solutions from 25w to 5kW. 

Customer driven and purpose designed for optimum performance - we bring 

you the ultimate in FM broadcast technology from ' start to service'. 

We hear you. Loud and clear. 

V., 

011' 

4,171d • • ••• -.me...." 

25w FM Translator 
FMT-25 

U.S. Tel: 1-303-665-8000 • Fax 1-303-673-9900 Canada Tel: 1-905-564-9222 • Fax: 1-905-564-9244 

www.larcan.com Email: sales@larcan.com 

Custom Fit Features: 

• Superior Audio Performance 

• Modular Design 

• VVideband Operation 

• Automatic Tuning (front-end) 

• High Selectivity 

• Fully Synthesized (Tx and Rx) 

• Internal FCC Code Key Module 

• Compact 1RU Design 
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Indecency Processor 
Helps cope with digital delays in the program airchain 

No, this product doesn't remove naughty words, but if you do run a 

profanity delay or simply have a buildup of cigital latency, talent can't 

listen to the processed air signal. Instead, their feed is probably direct 

from the console. Compared to the air sound, this can seem weak, 

dull and lifeless. 

Our Model 255 Triband Spectral Loading processor has zero delay 

and can deliver a dense, tight, and punchy ' broadcast' sound to 

headphones and control room speakers.. a sound you can't achieve 

with a general-purpose " utility compressor." 
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The 255 is equally well-suited to program airchain processing tasks. 

Built-in pre-emphasis protection limiting makes the 255 an ideal 

companion to LPFM exciters with built-in stereo generators. 

Other off-line applications include "tight sound" production studio 

processing, and program feeds to telephone hybrids and IFB systems. 

Model 255 - $2100 

11NOVONI Cs 

Firnani,st Aude Procebsor - MODEL 2' 

r full technical details, visit www.inovon.com 1 1305 Fair Ave. • Santa Cruz. CA 95060 
TEL: (831) 458-0552 • FAX: (831) 458-0554 

  www.inovon.com • e-mail: into@inovon.com 
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ECONCO 

New Power Tubes 

Newly manufactured tubes 
are now produced by Econco 

in Woodland Calibmia 

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

Toll Free: 800-532-6626 VVebsite: www.econco.com 

Ohl 

ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 
ANTENNAS 

ANTENNAS 

COMMERCIAL QUALITY 
6,1,, 9n,, I Om. 1 2m, 1.5011 8r, 2 4rn. 2.7m, 3 Om. 3301, 3 7m, 3.9m, 4 2rn 4 50m) 

Call For Info 

800-627-9443 608-326-8406 

www.dhsatellite.com 

(di Offering: 
* Feed Horns 
LNB's 
* Multi-Cable 
* Receivers 

r eA* Controllers 
* Antenna Covers 
* Custom Fabrications 

OVER 600,000 Manufactured 

• High Efficiency ' Custom Fabrications 
• Fast Direct Delivery • 5 Year Warranty 

Fax: 608-326-4233 
Email: dhsat@mhtc.net 

Buy Factory Direct 8z. 
Save! rn 
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Long before PhotoShop, Tesla knew 
how to "enhance" pictures. 

REAL HIGH VOLTAGE 
In the late 1890's, Tesla constructed one of the 

largest Tesla Coils ever built for experiments at his 
famous Colorado Springs laboratory. There he con-
ducted high-voltage, high-frequency experiments. He 

explained to reporters upon arriving in Colorado that he 
planned to transmit signals from Pike's Peak to Paris. 

Tesla intended these experiments to harness the 
great energy of lightning and lay the groundwork for his 
wireless transmission ofraw powerlater at Wardenclyffe. 
But they also laid the important groundwork for broad-
casting and wireless. 

by Kevin Webb 

In the Electrical Experimenter, May, 1919, Nikola 
Tesla wrote an article entitled The True Wireless. In the 
article he said: "Suitable high frequency generators and 
electrical oscillators had first to be produced. The en-
ergy ofthese had to be transformed in effective transmit-
ters and collected 
at a distance in 
proper receivers. 

"Such a system 
would be mani-
festly circum-
scribed in its use-
fulness if all extra-
neous interference 
were not prevented 
and exclusiveness 
secured. In time, 
however, I recog-
nized that devices 
of this kind, to be 
most effective and 
efficient, should be An 1895 magazine picture shows 
designed with due Tesla's experiments in action. 

regard to the physical properties of this planet and the 
electrical conditions obtaining on the same." 

It is not well known exactly what Tesla accom-
plished in Colorado Springs since his diary was very 
short of details and notes during this period. This much 
we do know: Tesla's main endeavor was to test high-
powered oscillators, transmitting and receiving mes-

sages, transmission of raw power wirelessly and related 
effects of high-frequency electric fields. 

Tesla's giant coil was capable ofgenerating as much 
as 10-12 million Volts onto his antenna. Later he re-
called achieving as much as 20 million Volts. We also 
know from his experiments there that his mastery of 
wireless transmission — evident as early as 1893 — was 
proven true. 

AN IMPRESSIVE DISPLAY OF POWER 
Many locals noted that he created lightning bolts 

135 feet into the air with thunder that could be heard 15 
miles away in Cripple Creek. Newspaper writers of the 
day testified to the fact that Tesla succeeded in wirelessly 
lighting a bank of two hundred 50-watt incandescent 
lamps — from 26 miles away! 

Nearby the Tesla plant, horse's hooves would draw 
a stream of electricity as their feet would leave the 
ground as they walked, causing them to gallop away in 
abject fear. Witnesses recall drawing sparks a foot long 
with a metal object held close to a fire extinguisher. 

Immediately upon arriving back in New York in 
1900, Tesla began filing patents for radio and energy 
transmission based on what he learned at Colorado 
Springs. He envisioned a "world system of intelligence 
transmission" based on a centralized radio center deliv-
ering news, stock market reports, synchronized timing 
ofclocks, interconnected radio and telephone networks, 
pocket receivers, even a means of private communica-
tions much like today's cell phones. 

KEEPING IT COOL 
Since those millions of Volts generated quite a bit of 

heat, especially in the wiring, one of his patents was to 
cool the wires of his coils to lessen the wire's resistance. 
This is the precursor of superconduction. 

Tesla's work on this issue resulted in additional 
patents, among them the ability to bury transmission 

(Continued on Page 36) 

Radio Automation 

• Music on Hard1 Drive 

• Satellite Oper .1 tions 

• RutoPromo Builder 

• "Wet" Voice-Tracking 

• WEB/ADS Radio Text 

• HD Radio Ready 

• CobraNet & LiveWire 

• LAN/WAN Operations 

• Content Depot Ready 

• Easy to Use! Pristine Systems 

www.pristinesys.com 

www.summittraffic.com 

1 • 800•795•7234 

BLACKBOK 
Audio Logger 

Record up to 16 Channels 

Off Air & Dead Air Alerts 

Compliance & Verification 

Web Browser Access 

Talent & Market Monitor 

PodCost Recorder 

Available in Spanish 

Extended Support for 

AM/FM/TV Tuner Boards 

Mic & Timed Skimming 
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End-to-End Solutions From SCMS 
Moseley SL9003Q Studio Transmitter Link 
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Get your STL Solution from 
the Dealer That Knows Radio. 

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

Whether you are faced 
with a studio move or IBOC 

conversion, make the right STL 
choice for today and tomorrow. 

Moseley Starlink SL9003Q-2SLAN is the 
first STL to provide AES digital audio and 

Ethernet over the traditional 950 MHz STL band. 

For T1 lines and license-free links, the Moseley Starlink 
SL9003T1 gives you bidirectional digital audio, Ethernet 

LAN extension, remote control, and telephone. 

Your best value for the future is the right STL choice today. 
Moseley Starlink is available from the most reputable supplier 

radio broadcast - SCMS. 

wie 

Contact SCMS 

at any of its offices 

to discuss your needs. 

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

HQ in Pineville, NC 

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

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

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

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

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

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

South-West: 1-877-699-9151 Tyler Callis 

Pro Audio: 1-877-640-8205 Ric Goldstein INC. 
YOU KNOW WE KNOW RADIO! 

www.SCMS inc.com 
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lines and freeze the surrounding dielectric medium with 
a "gaseous" coolant. Thus he was one of the early 
creators of cryogenics engineering. And this is only part 
of what he was inspired by when he set up the behemoth 
Tesla Coil in Colorado Springs. 

Tesla is almost certainly the first human being on 
earth to receive and detect radio signals coming from 
space. It was the summer of 1899. 

LISTENING CAREFULLY 
Put yourself in his position, alone at night in his 

Colorado Springs lab, listening with his regenerative 
detector, "My ear barely caught signals coming in 
regular succession which could not have been produced 
on earth ... they seem to suggest a numerical code, one 
- two - three - four. " 

Tesla even hypothesized (and was widely ridiculed 
for doing so) that if intelligent beings on other planets 
would communicate with us it would be with mathemat-
ics. What is important to point out is that the signals were 
repeated and that there existed no transmitters of any 
kind on earth at that time that could have generated 
signals as described by Tesla. 

He went further and suggested that we should continue 
to search for signals sent by intelligence from outer space. 
No doubt you have heard ofSETI or "Searching for Extra-
Terrestrial Intelligence." And if you have ever tried to 
expand the reach of an AM station around the area north 

by Kevin Webb 

of Denver you have no doubt run into the "Quiet Zone" 
because ofthe SETI receiving dishes located northwest of 
that city. All this came from Tesla's work. 

Today it is so commonplace to listen for signals from 
outer space that you can participate simply by down-
loading free software. And today, mathematics is recog-
nized as the most likely form of universal communica-
tion, just as Tesla suggested. 

SUB-SPACE COMMUNICATIONS? 
There seems to be a very sound explanation for what 

Tesla claimed. An article originally published in 1996 
entitled "Nikola Tesla and The Electrical Signals of 
Planetary Origin" by Kenneth L. and James F. Corum, 
Ph.D., go into amazing detail which basically summa-
rizes Jovian radiation from Saturn, Jupiter and its moon 
lo could have been the source of the signal. 

Specifically Jupiter and Saturn radiate RCP (right-
handed circular polarized) waves "at the very frequen-
cies where Tesla's receivers were the most sensitive, 
and where a VLF ionospheric radio astronomy window 
exists during a solar minimum." Take that Marconi! 

As further evidence, Dr. Kraus of the Ohio State 
Radio Observatory reported the following in 1956: 
"While monitoring for radiation from Venus, I also 
heard signals that came in distinct separated pulses. 
They seemed to be strongest when Venus was in the 
beam and seemed to follow Venus across the sky." 

MAN FROM MARS 

Ironically, Tesla was a genius operating on such a 
different level intellectually that many in his time thought 
he was truly an alien (as in from another planet); some 
said he was from Mars. Plus Tesla believed the signals 
he heard from space emanated from Mars. (Could this 
be the inspiration for Women Are From Venus, Men Are 
From Mars?) 

If you would like to see a cousin of the Tesla Coil, 
take a look at the Plasma Globes you have seen at 
department stores or perhaps at Radio Shack. Fingers of 
electricity dance within a small globe. 

A plasma lamp — Luc Viatour 

The plasma lamp was invented by Nikola Tesla after 
his experimentation with high frequency currents in an 
evacuated glass tube for the purpose of studying high 
voltage phenomena. Tesla called this invention an Inert 
Gas Discharge Tube. 

MEASURE OF THE MAN 
I have always said that the truth will always come 

out. Tesla himself said it best: "Let the future tell the 
truth and evaluate each one according to his work and 
accomplishments. The present is theirs; the future, for 
which I really worked, is mine." 

(Continued on Page 38) 

PHASE TEK INC. 
QualitY 

PHASETEK'S manufacturing facility 
and components expertise are avail-
able to design and fabricate any type 
of inductor or special RF component. 

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

Dependable 

RELIABLE & DEPENDABLE 

RF COMPONENTS & PARTS 

Variable & Fixed Inductors 
Variable & Fixed Vacuum Capacitors 
Fixed Mica Capacitors 
RF Contactors 
Vacuum RF Contactors 
Test Jacks and Accessories 
Static Drain and Lighting Chokes 
Isolation Inductors 
Sampling Loops 
Dial Counters and Couplers 
Transmission Line Terminations 
Ribbon Clips and Tubing Clamps 
Horn Gaps 
Toroidal Current Transformers 
And More! 

550 California Road, Unit 11 
Quakertown, PA 18951 

Phone: 800-742-7383 215-536-6648 
Fax: 215-536-7180 Email: kgpti@epix.net 

VVebsite: www.phasetekinc.com 

Custom Phasing Systems 

Custom 
Manufactured 

Antenna Phasing Systems 
Control Systems 
AM/MF Antenna Tuning Units 
Diplexers (NDA/DA and expanded band) 
Triplexers 
Transmitter Combiners 
Dummy Loads (with matching networks) 
Tower Detuning Units/Skirts 
Broadband Matching Networks 
Tunable Skirt Assemblies (TSA's) 
Isolation Transformers 

Experience 

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

Value 
OTHER SERVICES AVAILABLE: 

Phasing System Design 
Engineering & Technical Field Support 
AM & FM Installations. 
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All talk and no action? That certainly doesn't describe any radio station we've ever seen. With 

guest interviews, news and traffic feeds, live reports and listener calls to juggle, a talk studio is 

one of the most active places on the planet. Seconds count, and there's no room for mistakes. 

That's why we created Status Symbols® for the Telos TWOx12 Talkshow System. Instead of 

flashing lights to decipher, there's easy-to- understand picture icons that give talk pros the 

information they need with just a glance. What caller's next? Who's screened, and who's just 

holding? With Status Symbols, you'll know instantly. And only Telos has them. 

TWOx12 has lots more benefits. Like Digital Dynamic EQ, for uniform caller audio despite less-

than-perfect lines. Twin DSP-powered hybrids for quick, no- hassle conferencing. A unique Dual 

Studio Mode that lets you use your 12- line phone system like dual six- line systems for extra 

flexibility. And TWOx12 is the world's only talk show system that can work with either POTS or 

ISDN lines to deliver exceptional caller clarity. Impressive? You'd expect no less from the 

company that invented the digital broadcast hybrid. 

Is TWOx12 the perfect union of word and deed? Thousands of broadcasters worldwide think so. 

Why not see for yourself? 

12 lines, two digital hybrids, and 
superior audio performance. 
Desktop Director controller fea-
tures handset, speakerphone and 
headset jack. Drop- in controls 
available for popular consoles. 

AUDIO I NETWORKS 

New Call Controller has Status 
Symbols, DTMF pad and recorder 
controls ( like Desktop Director). 
but lets talent use their favorite 
wireless phone or any standard 
handset for call screening. 

Status Symbols show exactly 
what's what. Intuitive icons show 
calls locked on-the- air, which 

hybrid they're on, who's next in 
queue and more. So much better 

tnan a panel of blinking LEDs. 

Assistant Producer enables talk 
show production via LAN or WAN. 
Status Symbols, Caller ID support, 
instant messaging and caller 

database are just a few benefits. 
Supports touchscreens. too. 

• . ; 

www.Telos-Systems.com. The Telos logo, TWOx12. Status Symbols and Assistant Producer are registered trademarks of TLS Corporation.", 2005 TLS Corp,,r,,I1r)f, 
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There were contemporaries who spoke well ofTesla. 

E.F.W. Alexanderson, designer of the Alexanderson 

alternator, said: "In almost every step of progress in 
electrical power engineering, as well as in radio, we can 

trace the spark of thought back to Nikola Tesla. There 

are few indeed who in their lifetime see realization of 

such a far-flung imagination." 

And, Chauncey McGovern, an English journalist of 

the time, wrote: "Fancy yourself seated in a large, well-

lighted room, with mountains of curious-looking ma-

chinery on all sides. A tall, thin young man walks up to 

you, and by merely snapping his fingers creates instan-

taneously a ball ofleaping red flame, and holds it calmly 

in his hands. As you gaze you are surprised to see it does 

not burn his fingers. He lets it fall upon his clothing, on 

his hair, into your lap, and, finally, puts the ball of flame 

into a wooden box. You are amazed to see that nowhere 

does the flame leave the slightest trace, and you rub your 

eyes to make sure you are not asleep." 

Nikola Tesla was, without doubt, an exceptional 

scientist, inventor, and thinker. 
More interesting reading on Nikola Tesla and his coil: 
• Nikola Tesla and The Planetary Radio Signals: 

www.teslasociety.com/mars.pdf 
• Tesla, Nikola, Talking with Planets. Collier's Weekly, 

February 19, 1901 
• Corum, K. L., J. F. Corum, The Electrical Signals of 

Planetary Origins. 1996 
• Tesla's patents: http://en.wikipedia.org/wiki/Tesla_patents 
• A neat demonstration of the Tesla Coil at a trade show: 

http://www.mgvolt.com/exhibitions.htm 

by Kevin Webb 

Kevin Webb, General Managerfor Tieline USA in Indianapolis, 

is definitely enthusiastic about Nikola Tesla and his achievements. 

You can contact kevin at kevin@tieline.com 

2006 — The Year of Tesla 
The governments of Croatia and Serbia, as well as 

the United Nations Educational, Scientific and Cul-
tural Organization (UNESCO) have proclaimed 2006 
"The Year of Nikola Tesla." 

Among the events marking the 150th anniversary 

of Tesla's life on July 10, 2006, his hometown village 
of Smiljan was reconstructed (it had been destroyed in 
the civil wars in the 1990s), along with Tesla's home 
(and accompanying monument), which is now serv-
ing as a museum. 

Furthermore a new multicultural center was dedi-
cated to showing — complete with replicas of his 
inventions and an almost complete set of every paper 
every published by and about Nikola Tesla — and 
explaining Tesla's life and work. 

Befitting the renewed interest in Tesla in his 
homeland and around the world, other museums, 
memorials and web pages have been built to explain 
his life and inventions. 

Nikola Tesla and his coil figure prominently in the 
new movie, "The Prestige." The actor playing Tesla 
will surprise you; according to all accounts he "nailed" 
Tesla's mannerisms. It is almost as if you were right 
there with Tesla himself. Look for someone walking 
through an active Tesla coil field — it is really spec-
tacular to witness. A thoroughly enjoyable film. 

Missing Some of 
Your Radio Guides? 

Get Them All on the BDR 
Sometimes that magazine you lent 
out does not come back. Or, you left 
it at the studio — and need it at the 
transmitter. Version 2.75 of the 
Broadcaster's Desktop Reference 
(BDR) now includes every issue of 
Radio Guide from January 2003 to the present. 
Plus, there is an index for the PDFs, for easier 
location of older articles. 

The CD includes several sets of Radio Utilities. 
an AM and FM/TV database viewer ( including DA 
patterns), as well as the FCC Self-Inspection 
booklets, EAS printer paper sources, project 
schematics, historical data and pictures. Lots of 
tech tips from the field and other helpful info are 
included. 
A Table of Contents for the BDR can be found 

at: www.oldradio.com/bdr.htm 
The proceeds from this CD fund both future 

improvements of the BDR as well as helping the 
efforts of oldradio.com to document the industry's 
history. 

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

If you have wideband Internet, we can now 
make arrangements for you to download the BDR 
that way. 

Credit Card Payments Accepted at: 

www.radio-guide.com/products.html 
Or send your check or money order to: 

Barry Mishkind, 2033 S. Augusta PI, 

Tucson, Arizona 85710 

Please include your snailmail and email addresses. 

A Rectifier To Fit 
lour HvcA 
Transmitter 

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

Rectifier Upgrades 
Available 
Same Day Shipments 
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www.rectifiers.com s 800-649-6370 

DO WE HAVE A FLASHER FOR YOU! 

NO, NOT THAT ONE, 

Mae ONE, 

INTRODUCING 

THE STUDIO 

0110F3 6,089+5 
BY DM ENGINEERING 

THE FIRST PHONE FLASHER AND DOOR 

INDICATOR DESIGNED EXCLUSIVELY FOR 
THE BROADCASTER WITH THE FOLLOWING 

FEATURES: 

* Distinctive color multiple ultra-brite wide angle 
LED flashers and distinctive audible alerts for 
both phone and door 

*Audible alerts can be muted remotely by contact 
closure or TTL low 

* Driving voltage output for the DME Solid State 
Relay Pack for lighting incandescent lamps up 
to 300 watts 

" Adjustable volume for audible alerts (Off-Low-High) 
" Wireless solutions available 
" Multi-line detection solutions available (up to 12 ) 

FOR MORE INFORMATION, PRICING, ETC. ABOUT 

THIS AND OTHER INNOVATIVE PRODUCTS 

FOR THE BROADCASTER, PLEASE VISIT OUR 

WEBSITE AT: 

WWW.DMENGINEERING.COM 
OR CALL US AT 1-800-249-0487 
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"We outgrew our old studios. 
With Axia, that won't happen again." 

"Kaya FM is a trailblazer. We were 

the first independent radio station 

licensed in South Africa after 

apartheid. We invented our own 

unique format, a mix of music and 

talk. We grew into one of 

the most popular stations 

in Johannesburg. And we 

completely outgrew our 

original studios. 

"Moving to Newtown, the city's 

cultural and entertainment center, 

required 'showcase' facilities; 

dynamic, striking studios that 

mirrored the buzz and 

excitement of our station 

and community. 

"We also needed a routing 

system that would seamlessly link 

all of our studiosand news facilities 

— cost-effectively, of course. 

"Our equipment search began with 

the usual suspects, but 

nothing clicked until we 

saw Axia. Using Ethernet 

switches and CAT-6 cable 

to share audio between 

destinations makes a lot of sense, 

and costs a lot less than those 

expensive mainframe routers. Axia 

is more flexible, too. 

"This is a system we'll never 

outgrow, because we can expand 

it by plugging in more audio nodes 

wherever we add new inputs. 

"The on-air staff loves the 

Axia consoles; they're 

very flexible and easy to 

operate. Powerful, too: 

you can store custom 

show setups and call them up with 

one button. This really simplifies 

switching between talk and music 

shows — just load the show profile 

you want and the board is ready 

in seconds! And no more 

worries about setting up 

mix-minuses when doing 

remote broadcasts; the 

surface takes care of all 

I/V 
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that for you no matter how many 

callers or remote lines you have. 

"I think Axia was the perfect 

choice for Kaya FM. We have all the 

functionality we wanted, 

and we got it for half the 

price of systems with less 

features. In fact, we've 

already ordered another 

new Element control surface! Axia is 

a technical dream... I can't imagine 

a better fit for our station." 

— Russell Pope, Operations Manager 
Kaya FM, Newtown, Johannesburg, South Africa 

www.AxiaAudio.com 
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Field 
Guide by Peter J. Turpel 

Constructing Economy Studios with 
Professional Sounding Results 

Phone-on-Hold Marketing recently relocated to 
larger facilities to accommodate the tremendous in-
crease in our On-Hold Messaging, In-Store Broadcast-
ing, and Virtual Voicemail service business. 

Our service is remotely loaded using land line or IP 

interfaces giving us instant access to a client's many 
locations at once. This provides production delivery 
time in minutes instead of days. 

BALANCING PERFORMANCE AND PRICE 

To accomplish this task it is necessary to have 
state-of-the-art recording studios and recording tech-
niques to deliver the best product possible to our 
discerning customers. Coming from a broadcasting 
background, I wanted to construct two mirrored "dream" 
production studios that would fill our needs for the 
present and future. 

Ofcourse, economics played an important role in the 
decisions we made regarding equipment and construc-
tion. Performance and appearance were both important 
factors, and being able to construct the studios from the 
ground up allowed us to really dictate how we could 
accomplish both. 

Determination of studio size was made by taking 
into account comfort for both the operator and a guest 
- and all of the equipment and furniture required for 
each studio. 

BASIC CONSTRUCTION 

The walls of the studios were constructed using the 
"box within a box" technique of staggered studs and 
using sound absorbing materials between the inner and 
outer walls to prevent sound conduction from the out-
side office area walls and adjacent studios. 

Double layers of wallboard were used throughout 
each studio. Additional sound absorbing material was 
attached to two interior walls of each studio, including 
the adjacent walls and an attractive porous tongue- in-
groove wood stripping was placed over the sound 
absorbing material. A dual-pane glass window was 
installed between the studios and sound absorbing 
foam was placed on the walls opposite the window to 
prevent reflections. 

All required wiring was ducted for both studios 
within the walls, taking into consideration future needs, 
and keeping the appearance of both rooms clean. Micro-
phone input jacks were located in the rear ofeach studio 

and in the hallway outside of each studio, along with 
earphone feeds with gain controls for versatility in 
group recording environments. 

Attractive paint and carpeting completed the job. 
The overall effort resulted in excellent acoustics and a 
quiet atmosphere for recording. 

MODEST BUT EFFICIENT STUDIOS 

Attractive and functional pre-designed equipment 

consoles were selected with enough built-in rack space 
to house the equipment required for our current and 
future needs as well as a retractable keyboard and 
mouse platforms. 

Consideration was given to the overall height of the 
equipment console to assure a convenient operator 
viewing angle for the computer monitor. 

The computers for each studio were located outside 
of the studios in the common hallway area in their own 
air conditioned glass fronted cabinets, along with a 
storage area for required studio supplies. We selected 

the Cool Edit editing program for both the ease of use 

and economics. 

An air conditioned cabinet for the computers. 

BUILDING WITH PRO-AUDIO 

Studio equipment was the next consideration. With 
the proliferation of pro-audio and consumer grade 
equipment and components with specifications equal-
ing, and in many cases exceeding those ofprofessional 
broadcast counterparts, we decided to opt for pro-
audio/consumer equipment where feasible. 

Of course, the heart of the studio is the mixing 
console. After shopping various brands we decided 
on the Behringer UB2222FX-PRO. They are so eco-
nomical that we bought three, two for use and one as 
a spare. 

A Behringer console controls the studio. 

The Behringer had all of the features we could 
want except one - 
economy mixing 
boards we checked 
out - there was no 
way to turn on and 
offthe microphone, 
leaving the micro-
phone gain fader 

at a pre-determined 
level, mute the 

speakers, turn off 
the phone ringer, and turn on the "Recording" sign. 

Nquwiyeiwitgc 

something missing in all of the 

II-

SOLVING THE MICROPHONE PROBLEM 
My consulting engineer, Dave Mandelbaum of DM 

Engineering (www.dmengineering.com), stated that he 
had just the thing. He described his Mic Pro system, 

consisting of a small LED-lighted silent microphone 
switch control module. It attached to the side of the 
mixing board right next to the fader. 

The lighted switches dramatically increase in in-

tensity when pressed showing the mic off-on status at 
a glance. 

The Mic Pro system solved all 

the microphone-related issues. 

This control module in turn operated the Studio 
Slave Auxiliary Relay Pack, a device that controlled 
the microphone on-off function for both microphones 
1 and 2, muted the monitor speakers and phone ringer, 
and provided power for lighting and controlling the 
blinking LED's located in the "Recording" sign lo-
cated in the hall outside of the studio complex (to show 
which studio was active). 

The Studio Slave Auxiliary Relay Pack. 

The Mic Pro system along with the low cost mixing 
board gave us the utility and features of having a 
"Professional" console at a bargain price. One compa-

rable "Professional" console would have cost as much 
or more than our total equipment outlay for both studios. 

OTHER GEAR CHOICES 
Other equipment selected consisted ofRadix DA1600 

distribution amps, Marantz PMD-510 dual cassette 

decks, Gemini CDX01 CD players, Crown D75A and 
Parasound HCA600 monitor amplifiers, Rolls HA43 
headphone amps, and a Telos One phone patch in studio 
A. Behringer bookshelf speakers were hung from the 
ceiling using rubber isolators to minimize physical 
sound conduction to the ceiling. 

These types of economy studios really lend them-

selves to home studio environments as well as small 
production studios like ours and get the job done ex-

tremely well. What used to cost tens of thousands of 
dollars now can be done on a "shoestring budget" with 

user friendly and easy to operate equipment and profes-
sional sounding results. 

Pete Turpel is the President of Phone-on-Hold Marketing 
Systems. He can be reached at pme®phoneonhold.com 
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Omnia 6EXi The Ultimate Upgrade. 

Omnia-6 is the standard by which all other processors are measured. In the 

last few years, thousands of leading stations in the world's top markets have 

upgraded to Omnia. In fact, Omnia-6 has been so successful That some 

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

So why do broadcasters love Omnia-6? The sound. The clean, pure, 

crystal-clear sound (bone-shakingly loud, if you want) that's become tie choice 

of #1- rated stations in New York, Los Angeles, Tokyo, Paris, London, Rome. 

Sydney and Beijing. The other guys tried to match its winning sound.. ard 

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

nO  A eros Company 
nta 

OmniaAudio.com 

Features that Omnia pioneered — like dual, simultaneous processing paths fo 

HD Rade and conventional FM at no extra cost. The world's first nor-allasing 

digital clipping system, with composite clipping for the ultimate in competitive 

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

Omnia) for perfect HD Radio processing. The six-band limiter or conventional 

FM, with adjustable crossovers for surgically-precise control over your 

signature sound. An integrated DorroughTM Loudness Meter. And of course, 

the groundbreaking 96 kHz, 24-bit pleform that devers full 20 kHz bandwidth 

for HD Radio broadcasts. Always innovating 

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

HD Radio Diversity Delay that helps digital broadcasters eliminate analog 

connections to the HD exciter, ensuring independent analog and digital program 

streams. And the exclusive new LoIMD Clipper that actually suppresses 

intermodulation distortion to deliver audio that's cleaner, clearer and more 

detailed than ever — no matter how aggressive your processing. ( If you al-eacy 

own an Orrnia-6, don't worry — there's a low-cost upgrade to give your 

processor full-fledged Omnia-6EXi power.) 

A lot of muscle? You bet. No wonder the competition is running scared. 

Dmnia is a -egistered trademar ; of TLS Corp HO Radio is a :radernark of iBiquity Digital Corp. Dorrough and Loudness Meter a-3 trademarks ca. Dc,frough E ectronic; 
2MS, TLS Corp. All -ights reserved. 
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Test, Tools. Tips and Applications 

CardScan Tames the "Card Stack" 
We have all been there. A trip to NAB. A state trade 

show or two. Dealing with a variety of local contractors. 
And before you know it, you have a huge stack of 
business cards. 

And then there is the sales department with its com-
bined "collection" of business cards and other contact 
information. 

PARSING THE STACK 
It seems like there should be an easy way to handle 

these stacks and turn them all into one complete, accurate, 
and safe system for scanning, compiling, and making 
information access quick and easy. 

Getting contact information organized is an admirable 
ambition but a daunting task for most of us — the desire to 
organize can be fleeting. The process must be quick, easy 
and maintainable. Otherwise, the stack just grows taller. 

"Inputting the telephone numbers and addresses that 
make mobile technologies truly indispensable can take 
valuable time — time that busy people don't have," says 
Tom Stearns, director of marketing for CardScan, which 
makes the leading business card scanner in the market. 

ORDER FROM CHAOS 
With a CardScan product, it is easy to make quick work 

of most any stack on hand. Just plug the scanner into the 
USB port of your computer and insert the cards. 

The CardScan Personal Scanner 

There are three levels of scanner products: Personal, 
Executive, and Team, depending upon your exact needs. 
Each reads the cards and inserts the data into the full featured 
CardScan application. Data can then be used and synchro-
nized with PDAs or exported to other contact applications. 

Tools include the ability to add notes, custom catego-
rize and sort data, scan in the back side of cards, even drag 
and drop contact information from emails and websites, 
for example. It is easy to eliminate duplicates or view two 
separate cards and select the best information from each. 
CardScan will even store a protection copy of your data on 
their secure server. 

Using the Executive and Team scanner products adds 
the ability to scan in color and share the database easily 
with any number of people. For example, the Sales Man-
ager could administer the data for the department and 
assign the contacts to the appropriate person. With mul-
tiple databases, there is great flexibility. 

KEEPING DATA FRESH 
The fact is that 33% of all the contact information you 

have right now will be obsolete within a year. CardScan 
has a feature that can automatically update your informa-
tion periodically so you will only have to go through the 
process of entering a contact once. 

No matter what contact system you use, the risk of 
mistaken deletions or lost data looms. By backing-up 
information to a secure web site, CardScan offers the 
added convenience of being able to access the information 
from any browser anywhere. 

CardScan products are easy to use, reliable, accurate, 
updateable and secure. CardScan products are available on-
line at www.cardscan.com and from retailers nationwide. 

For more information, visit their website 
(www.cardscan.com) or call 800-640-6944. 

Consultant 
Guide 

Consulting Communications Engineers 

EMC Test Lab 

• FCC Applications 

• Frequency Searches and Coordination 

• AM-FM-CATV-ITFS-LPTV 

• EMC Test Lab - FCC and European IEC) 

• 

Email: info@owleng.com 

OWL ENGINEERING, INC. 
651-784-7445 Fax: 651-784-7541 

5844 Hamline Ave. N., Shoreview, MN 55126 Member AFCCE 

The Coverage Map Store 

overage.com 

High Performance Engineering 
for Maximum Coverage 

Radio Consulting Engineers 

13 Professional Engineering Services 
* FCC Applications 
* Coverage modeling 
* RF exposure limit reports 
* SIL & microwave path analysis 
* Co- location and interference studies 
* Expert witness testimony by P.E.s 

RH-Engineers, Inc. 352-367-1725 

Consulating 

Communications 

Engineers 

FCC Applications • Design • Field Engineering • Tower Detuning 

Upgrade & Relocation Studies • AM Directional Array Tuning & Proof 

EXPERTS IN: 

FM • Directional Antennas • RF Exposure • TV • DTV Transition 

210 S. Main St, Theinsville, WI 53092 • 262-242-6000 • Fax: 262-242-6045 

www.evansassoc.com Member AFCCE 

rCommunications Technologies Incl./ 

Radio Frequency/Broadcast 
Engineering Consultants 

AM • FM • TV • LPTV 
Cellular/PCS Site Analysis 
P.O. Box 1130, Marlton NJ 08053 

Phone: 856-985-0077 
Fax: 856-985-8124 

web:www.commtechrf.com 

Clarence M. Beverage 

Laura M. Mizrahi 

Doug Vernier 
Telecommunications Consultants 

Broadcast Engineering Consulting 

• AM/FM/TV/DTV 
• Custom Mapping Service 
• Frequency Searches 
• Propagation Prediction 
• FCC Application Preparation 
Directional Antenna Design 

Soft 

www v-soti co si 
COnSUlting©V-SOft CAM 

(800) 743-3684 

MBC Consulting 
FM Broadcast 

Engineering Specialists 

• Applications & Upgrades 

• Frequency Search $ 199 

• Custom Mapping 

800-219-7461 
www.MBCRadio.org 

Your Ad Here 
Only $50.00 

Over 10,000 Readers 
Every Month 

Reach those who will 
specify your services. 

Email: radio@rconnect.com 
or call: 928-284-3700 
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Network-MP3-AGC-Sear-ch-
Fade-Effects and Fast 

Available at all broadcast distributors 

AudionLabs com 206 842 5202 x203 

2CCE, Auden Labcralones Inc Aines reserved Atxlcr, \bxPro are nagoatered trademark, of Audrx. Laâratones lrC 
Otner con pany and produd rames rnay be trade m'ad. ther respaesve armes 

The Broadcast Industry's 
6-channel UNcompressed Digital S 

FORWARD 

REFLECTED 

VSWR 

TFT. 
C 2 

DIGITAL STL TRANSMIIITER 

-r• 

MODEL460 DIGITAL STL TRANSMI 

TFT. 'DIGITAL STL RECEIVER 

G a 

MODEL467 DIGITAL STL RECEIVER 

Advanced Technology, Only From TFT 

• 6 UNcompressed Program Channels, maximum 

• PC Configurable from Front Panel for Frequency, I/O, Alarms, LCD 

• Supports 48, 44.1, as well as 32 ks/s Sample Rates 

• 256 QAM, 64 QAM, 16 QAM Modulation 

• AES/EBU or Analog I/O - Built- In Sample Rate Converters 

• Major/Minor Alarms on both Transmitter and Receiver 

• 3.125 kHz Step Size 
PIN 

IPI IN: 

Phone: (+ 1)408-943-9323 

FAX: (+ 1)408-432-9218 

www.TFTInc.com e-mail: in'oetftinc.com 

1953 Concourse Drive. San Jose, CA 95131 

fanfavte 

Some call it 

FT-1111) 

"The Ultimate Translator noceur" 

W
hy? Because it has so often brought 'iffy', as well as downright useless' 
translator sites to fully airable signal. Add to that, the FT-1AP's established 
record of reliability, and extraordinarily low maintenance and you have a 

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

The FT-1AP features our acclaimed, high resolution, analog, FM tuner, and 
state-of-art, digital control system which maintains tuning accuracy at all times, 
even after power failure. Included also is adjustable Composite Output and 
+10dB audio (XLR) outputs.To further enhance the FT- I AP's versatility, it 
offers optional, level- adjustable, Carrier Sense(to assist in meeting FCC regs); 
an RS232. Serial I/O port, and a gain-adjustable, stereo headphone outlet. 

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

Ji fcl rIfct iy. Electronics, Inc. 1-800-268-8637(U.S. & Canada) 

6509 Transit Rood, 
Bovaransville NY 14026 
Email "proinfogianfore.com" 

Voice - 716-683-5451 
Fax - 716-683-5421 

*bote: "imwdonfore.com" 

De4virirg rearkers the broadcasters t'an re/y on" 

NSCOM CORPORATION 
Serving the Broadcast Industry Since 1978 

Visit Our Website - www.fmamtv.com 
Send your e-mal requests to: transcom@fmamtv.com 

Fine Used AM & FM Transmitters & New Equipment 

AM 

FM 

1 kW 1982 

1 kW 1999 

5 kW 1996 
5 kW 1974 

5 kW 1982 

5 kW 1987 

10 kW 1985 

50 kW 1985 

1.5 kW 1983 

2 kW 1999 

3.5 kW 1986 

5 kW 1987 

7+kW 2005 
10 kW 2005 

10 kW 2001 

20 kW 1985 

20 kW 1989 

25 kW 1980 

30 kW 1991 

30 kW 1997 

50 kW 1982 

USED MISC. EQUIPMENT: 
Bird RF Thruline Watt Meter, 50S 
Myat 3-Port, 1-5/8" Patch Panel 
Denon 72OR Cassette Player 
Potomac Phase Monitor 1901, Digital, 2-tower. 

Continental 314R1 

Harris Gates 1 

Continental 315D Solid State 
Continental 315F 

Harris MW5A 

Harris MW5B 

Continental 316F 

Continental 317C2 

BE FM 1.5A 

Crown FM 2000A Solid State 

Harris HT 3.5 

Harris FM5K1 

Harris Z16 HD Solid State 

Harris Z10CD 

Henry 10,000D-95 

Harris FM2OK 

QEI FMQ20,000B 

CSI T-25-FA (amplifier only) 

BE FM3OB 

BE FM3OT 

Harris Combiner 

(w/auto exciter-transmitter switcher) 

EXCITERS: 
Used Continental 802A 

Please go to our website 
www.fmamtv.com for updated listings. 

Equipment retuning and testing available. Please call for quote! 

2655 Philmont Ave, Ste 200, Huntington Valley, PA 19006 
800-441-8454 215-938-7304 Fax: 215-938-7361 
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Service Guide Radio Equipment Products and Services 

Rebuilt Power Tubes 1/2 the Cost of New! 

c‘e 

seee ECONCO 
Se4,,z6/ 

eseseijo/ 

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

TRANSMITTING 

CAPACITORS 
MICA-VACUUM-CERAMIC 

CE E, I[1[. 
(760) 438-4420 

LINK@SURCOM.COM 

AM Ground Systems Co. 
Ground System Construction, 

Evaluation 8, Repair 

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

DA HOOK DA GAP 
Safety Grounding Hook Lightning Dissapation Gap 

Solid Brass Hook & Hardware 
Fiberglass Rod Handle 

#10 Copper Cable & Alligator Clip 

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

Wilk Science and Technology Inc. 
1112 North Grove Avenue, Oak Park, Illinois 60302 

Telephone & Fax: (708) 524-8588 

CCA PARTS & SERVICE 
V&J Electronics 

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

Call Van or Jerry Meier: 770-907-2694 
Fax: 770-907-2694 — 24/7 Service 

COD, Visa, Master, Discover, NET- 15/30 
www.ccaelectronics.net 

Silver Plating Powchw 
Silver Plate On-The-Job with Cool-Amp!!  

Cool-Amp 
Si/ver Meng powder 

'Maintain your RF frequency 
'Keep your PCBs cool 
*Increase conductivity 

'Minimize power loss from 
corrosion & oxidation 

Conducto-Lube 
SrIver based lubr,cant 

°Reduce resistance 
'Prevent power interruptions 

'Prevent data errors 
'Prevent power failure 

L'ZZIZ 
Ph: 503-624-6426 Fax: 503-6246436 
www.cool-amp.com Sai,S'aCti,,. email sales@cool-amp corn 

BAUE-
TRANSMITTERS, INC. 

www.beuertx.corn 

BAUER - ELCOM BAUER - SPARTA - CETEC 
Re-Manufactured 

Bauer Transmitters Available 

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

D&C Electronics Co. 
- New Tubes - 

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

EIMAC, SVETLANA, PRO-TEK', EEV, and many others 

352-688-2374 or 800-881-2374 

= VISA & MASTERCARD Accepted a 

Board Traces for Attenuators 
Bal to UnBal 
UnBal to Bal 
Bal to Rol 

Quality 

Transformers 

.1ar Mounting Holes 

Industrial &lass Epoxy 

Board (2x2.3 ..) Response 40 - 20 K 

Plated thru Holes 

Audio Lightning Isolator Hum ISO) 

Hertel Engineerl 

Newman Kees 

Measurements 

8611 Slate Rd 

Evansville. IN 

47720 

812-963-3294 

Weenyeinseertbb,coeft 

$2750 ea. 
,er nhrpp,r, 

bv/ on Order of 4 more 

'uNse: 

Around the County Around the Country 

George Whitaker 
Owner 

Around the World 

www.mikeflags.com Practical Radio Communications 
Arlington, TX 

EiMaC • AMperex • Svetlana • M/A-Corn 
Motorola • Toshiba • Philips • Mitsubishi 

Se Haola Español We Export 

From Milliwatts to Kilowatts 

800-737-2787 
780-744-0700 Email: rfp@rfparts.com 

veAfvv. ripa rts. corn 

Now Available! New Sections! 

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

Contact Richardson 
Electronics today for 
your FREE copy. 

Toll Free .4) Richardson 
Electronics Internet. 

Engineered Solutions E-rnàl: 

800-882-3872 
630-208-2200 
broadcast rell cam 
broadcast@reli corn 

Chris Scott &Associates 
Visit our website 

www.scott-inc.com 

Ph: (270)781-5301 

Fax: (270)781-1232 
Bowling Green, Kentuclw 

AM-FM 
Notch Filters imminummi 

NRSC 
Loop 

Antenna 

DIVERSIFIED 

COMMUNICATIONS 

SYSTEMS 

"SERVING BROADCASTERS 
SINCE 1981" 

BROADCAST EQUIPMENT REPAIR 
Audio/RF Equipment - AM/FM Transmitters 

Free Consultation/Loaners Available 

www.divcomm.biz 
814-756-3053 • rpogsonwaol.com 

OWN A LPAM STATION! 
LICENSE FREE! 

• 1-2 Miles Range Possible 
• FCC Part 15 Type Accepted 
• Best sound in the business! 

Tel 919-362-9393 Fax 919-367-06(17 Visa \M/C 

http://www.am1000RANGEMASTER.conn 
sales@am1000RANGEMASTER.com 
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Service Guick Radio Equipment Products and Services 

Ye 1 

Squeeze them on 
Jumper Wire. Great 
for temporary or 

permanent jumpers. 

You need 2 per pair! 

ST Connectors for 
66 Blocks... 
Bag of 10: $ 6.95 
Bag of 100: $65.00 
(Ridiculously Expensive!) 

We also have Punching Doublers, 66 
Blocks, Single Pair Jumper Wire in 

Assorted Colors, 66 Block & Modular 
Attenuators, and many other Unique, 
Problem Solving Telecom Products. 

Fix FF" 
Problems! 

Handset Modular: $ 18.95 

1 Pair Modular: $14.95 

2 Pair Modular: $18.95 

1 Pair Hard Wire: $ 8.95 

,-99% Success Rate. 

RF Filter 
Choose the frequency range for maximum rejection: 

•SID3mhz edv1) •3 30m hz •26 to 6Cm hz • 601:D150mhz MN) 

Now Available... Combination AM & FM Filters! 

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

www.sandman..com 

Mike Sandman... Chicago's Telecom Expert 

Call for FREE Catalog: 630-980-7710 

"1-•.1Professional Engineering Services 
*FCC Applications 
*Coverage modeling 
*RF exposure limit reports 
*STL & microwave path analysis 
*Co-location and interference studies 
*Expert witness testimony by P.E.s 

www.rfengineers.com 

MIngineers, Inc. 352-367-1725 

Beg*INTERNACIONAL 

"Now in Our 34th Year 

World Leader 

in AM-FM 

Transmitters 

AM & FM Pre-Owned Units in Stock 

All Powers and Manufacturers 

Instruction Books - Spares - Complete 

Visit our VVebsite: www.besco-int.com 

Or Call Rob Malany at: 321-960-4001 

Professional 
Equipment Repair, 

ID- Consoles 

el- Exciters 

• STLS 
▪ Automation Systems 

el- Audio Processors 

▪ Transmitters 

▪ Remote Equipment 

at Lightner Electronics, Inc. 

Toll Free: 866-239-3888 
www.LightnerElectronics.co 

www.digitalradioengineering.com 

•  F Phone: 845-355-4001 

11 digitalradio ngineering 

Professional Broadcast Engineering Services 

Consulting • Project Management • Contract Engineering 

FCC Alternative Inspections • Due Diligence Inspections 

Engineering Staff Oversight • Engineering Staff Assistance 

Facility Inventory • Broadcast Equipment Acquisition 

New & Pre-owned Broadcast Equipment Sales 

KARS SO 

c1113, Con.. 

nyestigator V 3.0 

FIVI,..Allmor Both 
You choose! 
rfSoftware, Inc. 

•n oin”rin g t.ol• 

Are ou tired of switching from program 
to program to complete a project? 

How about displaying .).our drive test output 
on top of our Longley-Rice prediction to SEE 
how your station is operating. 

Save time, money, and hard drive space, 
with software that gives .-ou all the tools 
in one program to work smarter not harder. 

Call 352467.1700 for Details! 
si wwwirfsoftwareicom Toda 

FCC COMPLIANCE 

TOWER SIGNS 
AM & FM TOWER SIGNS 

STANDARD & CUSTOM 

TOWER REGISTRATION SIGNS 

ANTENNA LEASING SIGNS 

EXTENDED OUTDOOR LIFE 

A NTÊNNA ID 

PRODUCTS 

RED GUY WIRE MARKER BALLS 
8 ft YELLOW GUY WIRE PROTECTORS 

ANTENNA TAGS - NUMBERED 

FREE CATALOG 

antennalD@msn.com 

610-458-8418 
VOX OR FAX 

www.antennalD.com 
GLENMOORE, PA 

19343-9552 

Let IBS plan your 
new Studio Build 
or Site Renovation 

Contact: 
Olen Booth or Houston McDevitt 

24 Years in Business 
with over 300 build outs. 

662-324-6934 • www.fixmystation.com 

McPherson Radio 
Specializing in pre-owned QEI transmitter products. 

QEI - 6 Month Warranty- QEI 

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

Other broadcast manufacturer products are welcomed too. 

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

Zonum Industries 

Quality Rebuilt Tubes 
4,000 Hour Guarantee 

- Se Habla Español - 

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

MOORETRONIX 
BROADCAST & INDUSTRIAL ELECTRONICS 

Our 50 Year 
Our client list continues to grow. 
Thank you for your confidence 
and equipment purchases. 

We Re-Condition 
Pacific Recorders BMX AMX, 

ABX and RMX, Stereo-Mixer and 

Mixer News-Mixer products. 

Solve Your System Wiring Problems Fast! 

• 

1, 11111 01116L5. • 

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

Tel: 800-300-0733 Fax: 231-924-7812 

WWW.MOORETRONIX.COM 

Global RF Solutionss" 
RF Engineering Consultants 

"We've Rewritten The Book on RF Safety" 

www.grfs.net 
(480) 814-1393 

rfisolutions@cox.net 

'FCC Compliance Specialists 
•RF Safety Training 
.Site Surveys, Narrowband & Broadband 
•MPE Software Analysis, Sales, Training 
•Safety Programs 

V 1;"e R- F. Engineering Software and Engineering Canning 

of. Innovative and Reliable 

•Create stunning "real-world" coverage 
maps and interference studies using 
Langley-Rice, PTP, Okamura/Hata 
and FCC with Probe 3TM 

•Search FM channels under spacings 
and contour protection using 
FMCommander°' 

•Prepare AM skywave and groundwave 
allocations studies and map AM FCC 
contour coverage with AM-Pro"'  
The Leader in Broadcast Engineering Software 

wsineev-soft.com infoglv-soft corn (800)743-3684 

Who you know can make 
all the difference... 
100+ Local SBE Chapters 

SBE 
5,400+ Members 

Nationally-Recognized 
Certification Program 

JobsOnline & ResumeBank 

www.sbe.org • ( 317) 846-9000 
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FINAL STAgE 
Radio Guide Ads: November 2006 
Advertiser - Page 

AM Ground Systems - 14 

Anritsu - 31 

Armstrong Transmitters - 13 

Audion - 43 

Axia - 39 

Bay Country - 11 

Belar - 27 

BEXT - 11 

Broadcast Devices - 21 

Broadcast Electronics - 11 

Broadcast Software Intl. - 3 

Broadcast Tools - 47 

CircuitWerkes - 29 

CKE - 38 

Comet - 26 

Comrex - 1, 5 

Conex Electro Systems - 11 

Continental - 20 

D&H Antennas - 33 

DM Engineering - 38 

Econco Tubes - 33, 44 
ERI - 13 

Fanfare - 43 

Freeland Products - 21 

Gorman Redlich - 22 

Harris - 48 

Henry Engineering - 2, 25 

Inovonics - 33 

Jampro - 31 

JK Audio - 9 

Kintronic Labs - 9 

Larcan - 32 

LBA Technology - 13 

LEA - 19 

Lightner Electronics - 27 

Micro Communications - 30 

Moseley - 16 

Nautel - 10 

Nott Ltd. - 19 

OMB America - 30 

Omnia - 41 

Orban - 48 

Peter Dahl - 27 

Phasetek - 36 

Pristine - 34 

Prophet Systems - 18 
RAM Broadcast Sys. - 23 

Radio Systems - 17 

RF Specialties - 17 

SCMS Inc. - 35 

Shively Labs - 14 

Sine Systems - 19 
Telos - 14, 37 

TFT - 43 

Tieline - 7 

Titus Technology - 22 

Transcom - 43 

Website 

www.amgroundsystems.com 

www.anritsu.com 

www.armstrongtx.com 

www.audionlabs.com 

www.axiaaudio.com 

www.baycountry.com 

www.belar.com 

www.bext.com 

www.broadcast-devices.com 

www.bdcast.com 

www.bsiusa.com 

www.broadcasttools.com 

www.circuitwerkes.com 

www.rectifiers.com 

www.comet.ch 

www.comrex.com 

www.conex-electro.com 

www.contelec.com 
www.dhsatellite.com 

www.dmengineeering.com 

www.econco.com 

www.eriinc.com 

www.fanfare.com 

www.freeland-inc.com 

www.gorman-redlich.com 

www.broadcast.harris.com 

www.henryeng.com 

www.inovon.com 

www.jampro.com 

www.jkaudio.com 

www.kintronic.com 

www.larcan.com 

www.lbagroup.com 

www.leaintl.com 

www.lightnerelectronics.com 

www.mcibroadcast.com 

www.moseleysb.com 

www.nautel.com 

www.nottltd.com 

www.omb.com 

www.omniaaudio.com 
www.orban.com 

www.pwdahl.com 

www.phasetekinc.com 

www.pristinesys.com 

www.prophetsys.com 
www.ramsyscom.com 

www.radiosystems.com 

www.rfspec.com 
www.scmsinc.com 

www.shively.com 

www.sinesystems.com 

www.telos-systems.com 
www.tftinc.com 

www.tieline.com 
www.tituslabs.com 

www.fmamtv.com 

www.radiopapers.net 

On-Line Now! 

Radio White Papers 

Radio Technical Reports 

Radio Application Notes 

Radio Technical Manuals 

2006 - 2007 

— 2006 — 

RADIO ROUNDUP 
The Radio Guide Industry Date and Event Register 

Email your dates and information to: radio@rconnect.com 

National • Regional & State • FCC Applications & Deadlines 

4th Annual Ohio Broadcast Engineering Conf. 
December 7, 2006 

Columbus, Ohio 

www.oab.org 

— 2007 — 

IEEE Annual Conference 

January 12-24, 2007 

See website for location. 

www.ieee.org 

Consumer Electronics Show (CES) 

January 8-11, 2007 

Las Vegas, Nevada 

www.cesweb.org 

AM Transmission Seminar (by Radio Guide) 

February 14-16, 2007 

Orlando, Florida 

www.radio-guide.com/amseminar.htm 

National Assoc. of Tower Erectors (NATE) 
February 12-15, 2007 

Nashville, Tennessee 

www.natehome.com 

National Religious Broadcasters NRB2007 

February 16-20, 2007 

Orlando, Florida 

www.nrb.org 

Country Radio Broadcasters Convention 

February 28-March 2, 2007 

Nashville, Tennessee 

www.crb.org 

Great Lakes Broadcasting Conference & Expo 
March 13-14, 2007 

Lansing, Michigan 

www.michmab.com 

AM Transmission Seminar (by Radio Guide) 
March 28-29, 2007 

Orlando, Florida 

www.ieee.org/organizations/society/bt 

National Federation of Community Broadcasters 

April 11-14, 2007 

New Orleans, Louisiana 

www.nfcb.org 

NAB 2007 

April 14-19, 2007 

Las Vegas, Nevada 

www.nabshow.com 

OAB Annual Convention and Engineering Conf. 

March 16-17, 2007 

Tulsa, Oklahoma 

www.oabok.org 

SBE22 Broadcast & Technology Expo 

October 16-17, 2007 

Verona, New York 

www.www.sbe22expo.org 

SBE Certification Exam Dates 
Exam Dates 

Feb 9-16, 2007 

April 17, 2007 

June 1-11, 2007 

Aug 10-20, 2007 

Nov 9-19, 2007 

Location 

Local Chapters 

NAB Las Vegas 

Local Chapters 

Local Chapters 

Local Chapters 

App.Deadline 

Dec 29, 2006 

March 2, 2007 

April 20, 2007 

Jun 8, 2007 

Sep 21, 2007 

A clickable list of all the URL's listed 
in every Radio Guide article: 

www.radio-guide.com/URL.htm 

www.radio-guide.com — Radio Guide On-Line 

www.radiopipeline.net — Radio Buyers Guide 

www.radiopapers.net — White Papers On-Line 

www.radio-classifieds.com — Used Equipment 

AC1 TRIAC controlled lamp switcher 

enbergelec.com 

NO RELAYS 

Zero cross 
switching 

Steady or 
flashing! 

Adjustable 
flash rate 

C3IONDO 
IMMIIIIILEMEIDEEE1 

Internet Solutions for Broadcasters 
- Live Streaming Media 
- On Demand Streaming 
- Podcasting 
- AV Encoding 
- Web Design / Web Hosting 
- Search Engine Marketing 

Call Us: 215-778-8530 
Email Us: sales@biondocomm.com 

Visit Us: www.biondocomm.com 

Microphone Flags 
•  O lei, • a, rStilLIVE r 9491,1Ipfm otS 

I I I 

800.450.6275 
micflags.com 

All our Mic Flags feature our PRO-TECH paint (non-chip). All shapes and sizes, CUSTOM and BLANK mic flags. 
camera stickers-promotional products-lapel pins your first choice for quality and service 
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Independent Talkback 
A Headphone System with Selectable Talkback for Each L 
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FlexPhones Master 

Talk Back/Line or Mie 
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The FlexPhones Mas:er is a professional Broadcast/Studio six channel 
distributed headphone system with independent talkback capabilities. Each 
of the six channels provides stereo program monitoring and selective 
talkback with .nterconnection via CAT5 cable to multiple Active Headphone 
Remotes (AHR-1) and/or Monitor Selector Interface ( MSI). Multiple 
masiers may pe cascaded to form larger systems. 

The FlexPhones Master is equipped with inputs for stereo program 
and talkback audio. Rear panel program and talkback trimmers are 
provided to pre-set maximum input levels. The microphone/line level 
talkback inpLt is available via a rear panel plug-in euroblock connector, 
while the front panel XLR connector facilitates the use of a user-provided 
gooseneck microphone or headset. The front panel is equipped with a 
level control for local headphones with both 1/4" and 1/8" stereo headphone 
jacks. The six zront panel talkback switches allow the user to independently 
communicate with each AHR-1 listener and can be configured to insert 
talkback audio into only the left or both ears and dim either or both 
program charnels. Any combination of switches may be pressed, while 
the "All-Call" interrupts all listeners. The Talkback function can be remotely 
controlled. Six RJ45 jacks are provided to distribute audio and power via 
CAT5 cable to the AHR-1's, which conform to the Studio Hub 
format. Low-Z balanced audio distribution is used 
to preclude audio degradation with 
long cable runs. 

01110 
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Vo,ome 

A 
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AHR-1 Active Headphone Remote 
The Active Headphone Remote (AHR-1) contains a stereo amplifier 

designed to work with any combination of high-efficiency headphones 
with impedances between 24 and 600 ohms. The AHR-1 is equipped 
with 1/8" and 1/4" headphone jacks, level control, user-configured utility 
momentary pushbutton and LED indicator. Two rear panel RJ45 jacks 
are provided for connection via CAT5 cable to the FlexPhones Master. 
The AHR-1 may be desktop mounted, under counter or with the optional 
HR-1/MP or HR-1/MP-XLR mounting plates, which may be turret or 
counter-top mounted. 

Manufactured with 
Pride in the USA 

BROADCAST 

tools 
support@broadcasttools.com 
www.broadcasttools.com 

INNOVATIVE PROBLEM SOLVING TOOLS FOR BROADCAST 



J4RRIS® 

_I-J1Lreis is your end-to-end radio solution provider. 
AM/FM Analog or HD Radio  • Audio Consoles Broadcast Studios 

High Power AM • Systems and Service Intraplex Transport 
HD Radion, is a trademark of iBiquity Digital Corporation 

Harris PR&E NetWave console with optional networking. Available in 

8-16-24 channel frames, all with fully modular constructio 

FlexStar HDx exciter-the gold-standard for and FM-HD exciters, 
featuring RTAC (Real Time Adaptive Correction for best mask 
compliance) and Exgine, the latest iBiquity platform in HD Radio. 

1,4RRIS" 

Contact Harris at 800-622-0022 or email autoconfirm@harris.com 

ZX1000, 1 kW tri-mode FM/FM-HD or digital only 

transmitter. FM transmitters available from 250 W 
to 70 kW, in analog or HD Radio. 

Destiny 3DX-50, 
50 kW medium wave 
direct digital drive 
high efficiency, 
high reliability AM 
transmitter. 
AM transmitters from 1 
kW to 2 megawatts, all 
fully compatible with 
HD Radio. 

Lichifyleetban audio processing. 

OPTIMOD 9400-AM Digital 
No-compromise, independent, multiband processing 

for analog AM and digital radio—in one box! 

For over 20 years, OPTIMOD-AM has dominated the sound of major-market AM radio. 
Orban's new 9400 offers even better analog AM processing, while its unified analog and 

digital design substantially reduces costs compared to a two-box configuration. 

assuredcommunications- wwvv.harris.cœn 

Government Systems • RF Comm • Broadcast • Microwave 
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White Papers: www.radiopapers.net 
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