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Cost-Effective Quality 
The New Dynamax MX Series 

Modular Audio Console 
• True modular design 

• Ultra-reliable motherboard construction 

• VCA mixer and monitor control 

• Active balanced line inputs, transformer isolated 
mic inputs 

• Active balanced main and monitor outputs 

• Full monitorirg/cueing facilities with VCA level 
control and actve source selection 

• Budt-in cue amp with speaker and amplified stereo 
8-ohm headphone output 

• Remote start logic 

• Count-up event timer 

• Two input expansion switches standard 

• Two inputs per module, mic/Iine or line/line - line 
inputs may be mono or stereo, consumer or 
professional format 

• Four assignable outputs - two stereo plus two mono 

• Available in 6, 8, 10 or 12 channel models 

• Rotary or linear faders 

• Separate audio and logic power supplies 

• Sturdy, all-steel construction 

• Durable Lexan overlay control surfaces 

• All inputs/output connection via compact, captive 
screw barrier strips - no soldering, crimping or 
spade connectors necessary 

• Excellent RF immunity 

Call any Fidelipac Dealer for more information about the quality, features and 

unbelievably low prices of the new modular Dynamax MX Series Console. 

DytumAx - 
BROADCAST PRODUCTS BY FIDELIPAC® 

Fidelipac Corporationj i P.O. Box 808 Moorestown, NJ 08057 U.S.A. H TEL 609-235-3900' FAX 609-235-7779 



Radio Guide October 1992 

A Radio Press Group Publication 

Raymond C. Topp 
President/Publisher 

Bob Dennis 
Vice President/Sales 

Judith Gross 

Editor 

George Whitaker 

Tips From the Field Editor 

John Bredesen, P.E. 

Transmitter Site Editor 

Steve Shrader 

BBS Editor & Sysop 
Gordon Carter 

Studio Site Editor 
Mike Patton 

Contract Engineer Editor 

Business 8 Production 

Raymond Topp - Publisher 

511 18th Street SE 
Rochester, MN 55904 
Phone: 507-280-9668 
Fax: 507-280-9143 

Editorial Office 

Judith Gross - Editor 

450-24 Atlantic Avenue 
East Rockaway, NY 11518 
Phone: 516-599-4564 
Fax: 516-599-4564 

Advertising Sales 

Bob Dennis 
Vice President Sales 

P.O. Box 654 
Green Bay, WI 54305 
Phone: 800-972-9841 

Radio Guide (ISSN 1061-7027) is pub-
lished monthly, 12 times a year, by Radio 
Press Group Inc., 511 18th Street SE, 
Rochester, MN 55904. 

All material contained in Radio Guide is 
copyright 1992 by Radio Press Group 
Inc., and may not be reproduced in any 
form without the written permission of the 
publisher. 

Volume 4, Number 10 

Inside This Issue 
FEATURES 

Station Stories - Page 25 

The U.N. Enters the Digital Age 

The United Nations has its own radio facilities, and a 
recently completed upgrade of two of its seven studios. 

COLUMNS 

Radio Basics 6 

Contract Engineer 11 

Studio Site 14 

Tech Tips From the Field 17 

Power Principles 22 

Transmitter Site 23 

DEPARTMENTS 

Publisher's Page 4 

JG's Earwaves 8 

Product Guide 28 

Equipment Guide 32 (classified ads) 

Advertiser Ad Index 34 

Next Month: 
A Year-End Report: You Tell Us ... 

Radio Guide Bulletin Board 

Equipment Guide Fax Service 

804-468-4957 

507-280-4045 

Radio Guide Page 3 



Question: 
Ever wonder why 

transmitter manufacturers 
operate Aftronic dummy 
loads at NAB and other 

trade shows? 

joiskoolr 
ea 

Answer: 
The best performance 

and the most dependable 
dummy loads built. 

ALTRONIC 

RESEARCH 

Water and Air Cooled 
Models From 

1000 watts to 1,500,000 watts 

1-800-482-LOAD 

P.O. Box 249 
Yellville, AR 72687 
Fax (501) 449-6000 
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Publisher's Page By Ray Topp 

Radio Reply Card 

If you look in the center of this 
issue of Radio Guide, you'll find that 
we've changed theformat of the "bingo 
card." In fact it's not a bingo card at 
all. 

We've developed a new postage-
paid reader reply and information card 
that we call Radio Reply. We're asking 
you to do a couple of things for us and 
for yourself. First of all, we ask for your 
personal information such as name, 
address ... etc. This helps us to keep 
your Radio Guide subscription cur-
rent. If there are any changes in your 
mailing address, or if you're tired of 
reading someone elses copy and want 
your own free subscription to Radio 
Guide, then let us know about it here. 

At Radio Guide, we don't place 
you on a waiting list or make you 
"qualify." If you work in radio and 
choose to learn more about it's tech-
nology, then Radio Guide is required 
reading! 

After entering your address infor-
mation, the next thing we ask you to 
do is take the time to fill out the rest of 
the Radio Reply Card. It's easy and all 
you have to do is circle all the num-
bers that apply to you and your sta-

tion. Our advertisers require this in-
formation to helpyou with your equip-
ment needs, and we use it to help 
tailor our editorial content to keep in 
step with industry trends. 

And, as if working in this industry 
isn't exciting enough, we've added a 
bit more fun. When you send in your 
Radio Reply Card you'll automatically 
be entered in our Radio Guide give-
away. Every month we'll take all the 
Radio Reply Cards we receive, place 
them into an old Collins 300G trans-
mitter skeleton and give it a kick. 

Then we'll draw out 26 winning 
cards. This month we'll award one 
main "PA Prize" -- a new Radio Shack 
portable CD player. We'll also give 
out 25 " Exciter Prizes" -- Tech Tipster 
calculators. Even if you don't have any 
plans for construction or purchase in 
the future, fill out the top part of the 
card anyway. You'll still be eligible for 
the drawing. 

Even better, we'll do this every 
month with different prizes. You'll 
have plenty of chances to win -- and to 
help the radio industry and Radio 
Guide do their jobs. It's our way of 
saying thanks. 

Publisher's Notes: Notes: 
Radio Guide Staff Changes 

Art Constantine is no longer on 
staff at Radio Guide. Art has left Radio 
Guide to join Eric Small at Modulation 
Sciences. We thank Art for his help in 
the Radio Guide restart, and wish him 
well at his new position. 

Bob Dennis, vice presidentof Radio 
Press Group will become sales and 
marketing director of Radio Guide. 

A Pre-93 Survey 
Next month RadioGuidewill con-

duct a readership survey. What's right, 
what's wrong and what needs to be 
changed in Radio Guide? We'll ask 

some questions and offer some sug-
gestions. You'll be able to help us 
design the direction that Radio Guide 
will take in 1993. 

Tech Tips to the Fore 
We're always looking for unique 

and unusual tech tips. When you send 
your tips to George Whitaker, our 
tech tip editor, George will send you a 
Tech Tipster calculator in return. 
They're small, convenient and solar 
powered. Of course they don't work 
in the dark, but then you couldn't see 
to press the buttons anyway .... 



SEE 
On-screen 
traffic iog display. 

"Gas Gauge". Indicates 
what percentage of 
the system is available 
for recording 

The Play Line. Shows 
what's currently playing 
on-the-air.with a 
count-down timer 

Replace the chaos of carts with the 

speed and precision of the Digital 
Commercial System (DCS) from 
Computer Concepts. 

By combining a standard indus-
trial-grade PC with an advanced 
stereo audio board, DCS lets you 
program a day, 

a weekend, 
even entire 

weeks! 
AUTOMATE 
EVERYTHING, FROM 
PRODUCTION TO BILUNG. 
Production Studio. DCS simplifies 
board work and replaces the muddy 
sound of analog tape with crisp CD 
sound quality. 
Control Room. No more manual logs! 

DCS handles all your paperwork 
automatically, posting a commercial's 
actual airtime next to that listing. 

And DCS interfaces with traffic! 

ADVANCED FEATURES 
ENGINEERS DEMAND... 

• Digital Audio Editing. The 
quickest and most flexible real-time 
editing function available makes 
editing news stories and commercial 
cuts simple. 
• Satellite /Live-Assist Operation. 

Total support. including automatic 
back-fill of breaks. 

Support of multi-eut 

"carts" 
• Complete audit of all 

DCS activity -- airplay of 

audio, relays, etc. 
.PLUS FEATURES OTHERS 
DON'T OFFER! 

• Simultaneous Play/Record features. 
Handle three stereo sources simulta-
neously -- overlap two spots for a tight 
segue, and record from another source 
at the same time. 
• High quality data reduction, without 

distortion 
• No pre-allocation of disk space 

required. 

Filler Window. This special 
pop-up window gives you quick 
access to PSAs. ¡ingles, 
promos and other fillers. 

Record Line. Shows 
what DCS is currently 
recording. 

Queue Window. Just click 
on a listing, to place 
recordings in the queue 
for playing. 

• Flexible recording options -- choose 
stereo or mono, varying sample rates 
and storage methods on a eut-by-cut 
basis. 

DESIGNED BY RADIO PEOPLE 

FOR RADIO PEOPLE. 

Computer Concepts is one company 
you can count on----we've provided 
automated business systems to the 
radio industry for over seventeen years. 
We know how radio stations work and 
how to make them work more effi-
ciently. That's why the DCS interface 
is so easy to learn, so simple to use. 

ASK ABOUT OUR AFFORDABLE 

ENTRY-LEVEL SYSTEM. 

To find out more about our entry-
level system, or to receive a free DCS 
demo disk, call or FAX us today. You'll 
soon see one thing very clearly. You 

just can't manage as well 
without us. 

FREE UPDATED DEMO DISK! 
(800) 255-6350, EXT.  25 
nit FAX f9111 541 -0169 
(ATTN: MARKETING) 

eles 
Coe, 

6315 MELROSE DR. LENEXA, KS 66214 



Radio Basics 
Practical Technology 

Two On Filter Design 
Simplified Practical Filter Design 

Irving M. Gottlieb 
Tab Books. 

Few topics in electronics evoke 
the foreboding that filter design does. 
At best it conjures up an image of thick 
books with page after page of tables 
and graphs. Then begins the search 
for an " ideal" op amp, without which 
the filter will never quite behave the 
way you want it to anyway. 

This book breaks all the rules. 
First it advocates passive LC instead 
active RC filters. Then goes on to sug-
gest the image parameter approxi-
mate method of design as opposed to 
the modern "exact" techniques. 

By avoiding active op-amp filters 
in favor of passive designs, the filters 
created are easy and non-critical to 
build. Sometimes even experts have 
difficulty preventing active filters from 
becoming active oscillators. Because 
the impedance of passive filters tends 

eolEQElleGfE eQEQE  

WHY 0E1? 

Single Phase 30 kW. 

Our new FMQ 
30000B is the only 
30 kW transmitter 
available with 
a single phase 
power supply. 

Call us toll free at 
800-334-9154 for 

all the facts on QEI "New Reliables" 
FM transmitters from 1kw to 30 kw. 

QEI CORPORATION 
ONE AIRPORT DRIVE • P.O. BOX D 

WILLIAMSTOWN, N.J. 08094 

TEL (609) 728-2020 • FAX (609) 629-1751 

QUALITY • ENGINEERING • INNOVATION 
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to be low, stray capacitance in the 
construction of the filter has little im-
pact on final performance. 

LC filters are not the answer to all 
filter needs. They require inductor of 
specific value. Inductor are bulky, ex-
pensive components and usually have 
poor temperature stability. If you plan 

"The discussion of the 

effects of source and 

load impedance mismatch 

is the best I've read." 

to manufacture a product, you learn 
very quickly to avoid inductor when-
ever possible. 

However, for a "one-off" piece of 
gear to solve a problem, then LC filters 
have a lot to recommend them and 
hand trimming a cup core inductor is 
not such a big deal. It's a lot less of a 
hassle than trying to stop a 5 kHz 
audio low pass filter from oscillating 
at 2 mHz. 

Several Varieties 
Many families of filters are cov-

ered in this book: low-pass, bandpass, 
crystal, high-pass, band- reject and 
crossover networks. Composite and 
m-derived filters are also discussed. 
None of the "obvious" aspects of 
filter design are taken for granted; 
the discussion of the effects of source 
and load impedance mismatch is the 
best I've read. 

The book has one serious omis-
sion however. It provides no details 
on how to construct inductors of the 
odd values needed to build real fil-
ters, nor does it discuss many of the 
real-world limitations of inductors, 
such as temperature coefficient and 
core material effects on Q. 

By Eric Small 

For the brave, the catalogs of the 
companies who make cup cores and 
toroidal cores provide enough infor-
mation to enable winding inductors, 
however they can be tough going if 
you are not familiar with the technical 
units of electro-magnetics. 

Inductor Primer 
Fortunately, there is a book de-

voted entirely to the subject of real 
world inductors: 

Ferromagnetic-Core Design and 
Applications Handbook 

Doug DeMaw 
Prentice-Hall. 

This book is everything you ever 
wanted to know about designing and 
building inductors: the wire, the fer-
rite core material and the bobbins. 
Very practical nuts and bolts stuff. It is 
everything that you need to make 
sense of ferrite manufacturer catalogs 
plus a lot more. 

Another consideration is how to 
obtain small quantities of ferrite parts. 
Ferrite is cheap and the manufactur-
ers like to sell it by the pound, with 
minimum orders of hundreds of dol-
lars. The catalog houses such as Mouser 
and Dow-Key can help here. Amateur 
radio suppliers, such as Amidon Asso-
ciates (310-763-5770), welcome small 
orders for various ferrite products. 

Passive LC filters solve many prob-
lems in filter design, especially for the 
engineer who only occasionally needs 
to use filters. With modern ferrites 
and the techniques provided by Sim-
plified Practical Filter Design, design-
ing a filter need not be more formi-
dable than designing an attenuator. 

Eric Small is president of Modu-
lation Sciences. You may call him at 800-826-2603 for more information 
on these books. 



Digital Made Simple 
The New Dynamax DCR1000 
Digital Cartridge Recorder 

The Recorder 
• Selectable sampling rates 
• Secondary and Tertiary cues 
• Extended scale peak metering 
• AES/EBU digital input 
• Start on audio 
• Direct digital dubbing from CD 
• PC keyboard for titling 

The Reproducer 
• Simple cart- like operation 
• No on-air personality training 
• Just three front panel buttons 
• Instant start and cue 
• Maintenance-free design 
• No head cleaning or alignment 
• Awesome audio quality 

The Media 
• 13MB stores over 5 minutes 
stereo audio with 15kHz 
bandwice and 15 minutes 
mono with 10kHz 
• Standard low-cost 2MB floppy 
disk holds 60-second 
commercials 

The new Dynamax DCR1000 is available now, and it's priced like an analog cart machine. 

You will be amazed by its versatility. Call Fidelipac for more details. 

DY NAMAr 
BROADCAST FRODUCTS BY FIDELIPAC@ 

INTERNATIONAL 

DEALER INQUIRIES 

INVITED 

Fidelipac Corporation P.O. Box 808 1 Moorestown, NJ 08057 U.S.A. TEL 6C9-235-3900 I FAX 609-235-7779 



We wandered around the Louisi-
ana swamp outside of New Orleans 
for what seemed like hours, past the 
Shoneys and Walmarts and Rib De-
L ites. 

There, in a swelteringfield, stand-
ing in front of a transmitter shack that 
had definitely seen better days, was 
the future of DAB. 

Oh, it didn't look like much. It 
was j ust a rented Ryder truck, a cheery 
yellow home for USA Digital's FM set-
up. Yeah, that's where the CCS 
MUSICAM box was, and the special 
gizmo that made the FM signal "do 
the hoola," as CBS' Tony Masiello 
likes to call it. And oh yes, the special 
Harris transmitter rigged up by Ron 
Frillman and friends to transmit the 
DAB signal. 

The FM was on WWNO's signal 
with the output of analog and the DAB 

DAB On The Air 
By Judith Gross 

signal fed to its antenna, some 12 
miles away from the convention cen-
ter. The DAB was 40 dB down, power 
was at a 1000:1 ratio. Because of the 
way the FM signal is interleaved to the 
DAB signal, in a time relationship, 
you'll always need that analog signal 
to transmit DAB. 

Pretty tricky way of making sure 
FM doesn't die a premature death, 
right? 

The FM co-developer, [DI, Elec-
tronic Decisions Inc., got the whole 
thing together with th is ACT chip I told 
you about before. Thewhole shebang 
came out of the defense industry. The 
system is still being tested out in Cham-
pagne-Urbana IL, where EDI is lo-
cated. 

As for the AM side, Z-Tron is USA 
Digital's co-developer, and they are a 
subsidiary of Westinghouse (surprise!) 

based in Cincinnati, OH, where the 
AM system has been tested. Out in 
N'Awl ins, WN0E-AM's signal, broad-
cast in analog on 1060, was fed into a 
digital transmitter and broadcast at 
1660 kHz -- yes, the expanded AM 
band (are you listening, FCC?). 

The signal was squeezed down 
into 96 kbs via MUSICAM encoding. 
And, to ( literally) top things off, for the 
digital signal, a special Kintronics an-
tenna used in Desert Storm was used 
for the AM DAB, proving once and for 
all, that DAB would be nowhere with-
out the U.S. military (it's no wonder 
other countries had a hard time figur-
ing out how it's done -- we aren't in 
the ha bit of revealing defense secrets). 

Well, after all this hoopla, how'd 
it sound? Well, in a word, great. No 
interference that I could hear or see 
and a really hot sound. 

WHY GAMBLE ON YOUR 
NEXT NEW CONSOLE WHEN... 

The new XL SERIES broadcast con-
soles simply come with more features & 
higher performance, for the dollar spent, 
than anything else on the market. 

Illuminated select switches & mixer 
controls lasting 5 - 20 times longer than 
consoles costing thousands more; 

... OUR FREE XL SERIES 
VIDEO SHOWS WHAT 

YOU'LL GET, HOW THEY 

WORK & WHY THEY'RE THE 

BEST BUY AVAILABLE? 

installed performance unmatched by 
anything in their price range; ease of 
installation; and rock solid construction. 

Before you decide on anything else 
call toll free (800) 678-1357 for your full 
color brochure and free VHS video con-
sole tour. 

RAmKo RESEARCH 
3501-4 SUNRISE BLVD 
RANCHO CORDOVA, CA 95742 
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JG's Ea rwaves continued 
OK, yeah, it needs to be tweaked 

some more. They still need towork on 
the multipath for FM and all. But, the 
skeptics notwithstanding (and there 
were still a few lurking around, like 
pesky skeeters on a midsummer camp-
ing trip) in just a little over a year, some 
real progress had been made despite 
those who said "it couldn't be done." 

Meanwhile, at the management 
sessions, DAB again drew record 
crowds. And I guess poor Gary Shapiro 
of the EIA, (whom I'm not mad at even 
though he did throw me out of my last 
NRSC meeting) must have felt a wee 
bit out of place as he was surrounded 
by broadcasters bombarding him with 
complaints about the EIA's DAB stan-
dard-setting committee. 

Radio managers and the NAB think 
that broadcasters should be given a 
bigger say in the voting, after the com-
mittee tests all DAB systems next spring. 
Gary was really in for a rough grilling. 
All that was m issi ng was the tomatoes. 

Randy Odeneal, one-time DAB 
trouble- monger and now spearhead-

ing the majority opinion that in-band 
is the way to go, and also, I might add, 
an NAB Radio Board member, got the 
biggest applause for his always pithy 
observations. 

He warned that "Canada is deter-
mined to pressure the U.S. into L-
band for DAB" despite the fact that in-
band renders 1-band moot and the 
U.S. military refuses to partwith any L-
band anyway. 

Randy also said the EIA's involve-
ment is "not a blessing" and of in-
band development, he noted that it 
was "proceeding at a blistering pace" 
and observed that USA Digital, the 
system that many said "defied the 
laws of physics" was successfully defy-
ing them in the convention lobby all 
through the show. 

So, after all this DAB excitement, 
I just have two teensy weensy ques-
tions. First, what was all this I heard 
about Canada and Mexico trying to 
put the kibosh on any and all in-band 
DAB research (even here in the good 
ole U.S. of A?) at the C-TEL meet in 
late August? it didn't get far, thank 
heavens. 

And where, oh where was DAB's 
persistent pioneer, Ron Strother? We 
were right there in your backyard on 
the bayou, Ron, but you were no-
where to be seen. R.S., please phone 
home. 

Back up north aways, after more 
than two years of patient waiting and 
wondering, the FCC finally gave the 
go-ahead to satellite DAB. Yeah, Sat-
ellite CD Radio is jumping for joy. 

Well, heck, the esteemed five on 
M Street really couldn't do much else. 
Once we put our WARC cards on the 
table there was little or nothing much 
standing in the way of authorizing a 
satellite DAB system here. Yeah, nothing 
much, except the whole terrestrial-
based broadcast industry. Go figure. 

And as for me, I think I'll just go 
back to pulling the swamp moss out of 
my toes. 

Something wacky going on in 
your neck of the woods? Let's gossip 
together. Ca11516-599-4564; or MCI 
mail me at #507-3038. Or write to 
511 18th St. SE, Rochester, MN 
55904 

value, and 
reliability 
through 
innovative 
technology. 

5 models available. 
• BC6DSL 

•BC6DSR 

• BC8DSL 

•BC8DSR 

•BC12DSL 

AUDIO 

TECHNOLOGIES 

INCORPORATED 

TM STEREO 

a tiggtet e ft( e() BROADCAST CONSOLES 

Can or write for free detailed brochure. 
328 W. Maple Ave. Horsham, PA 19044, USA 

(215) 443-0330 FAX: ( 215) 443-0394 
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GOOD COMPANY 

KEEPS GOOD COMPANY 
Continental Electronics and these fine companies 

AKG 
Altronics Research 

Andrew 
Aphex 
ATI 

Atlas/Soundolier 
Audioarts 
Audi-Cord 
Audiolab 
Audiopak 

Audio Tecnica 
Autogram 

Belar 
Bird 

Burk Technology 
Cablewave 

Central Tower 
CRL 

Coaxial Dynamics 
J. W. Davis 

Delta Electronics 
Denon 

Dielectric 
Dorrough 

Electro Impulse 
Environmental Technology 

ERI 
Fidelipac 
Gentner 

Gorman Redlich 
Hallikainen 

Henry Engineering 
Hughey & Phillips 

Innovative Technologies 
lnovonics 
Jampro 

Kay Industries 
Kintronics 

LEA Dynatech 
LPB 

Marantz 
Mark Antennas 

Marti 
Modulation Sciences 

Moseley 
Motorola 
MTS 
Myat 
Onan 
Orban 

Potomac Instruments 
Q.S.C. 

Radio Design Labs 
Register Data Systems 

Ruslang 
Scala 
Shively 
Shure 

Sine Systems 
Stanton 
Symetrix 
TFT 
Trimm 

Utility Tower 
West Penn Wire 
Wheatstone 

These companies have joined with Continental Electronics to provide you 

the broadcaster with the best equipment available. We will be pleased to provide 

you with a quote for all of your broadcast requirements. 

Call Continental first. 

CantuifiztaL etLet2enie£ Cootation_ 
P.O. BOX 270879 DALLAS, TEXAS 75227-0879 214-381-7161 TELEX: 73-398 FAX: 214-381-4949 



Contract Engineer 
The Business of Radio Contract Engineering 

Parts Ain't Just Parts 
By Mike Patton 

Two months ago, I promised that 
we would look at dealing with manu-
facturers and vendors in our next visit. 
That got blown away along with my 
fences, trees and lots of other stuff in 
beautiful suburban Baton Rouge by 
Hurricane Andrew. Here we are now, 
debris cleared and the story of my 
experiences in the big blow told, to 
look atthe erstwhile topic of last month. 

"You spend 

the morning 

on hold..." 

On the surface, it seems simple to 
call up a manufacturer and order a 
part. "Ring, ring, hello, Acme wid-
gets? Parts department please." NOT! 
You may already be in trouble. Some 
companies don't have a " parts de-
partment" as such, and you get to 
explain to the secretary, who couldn't 
care less and has twelve other calls 
waiting, just exactly what you want so 
that she can pass you off to the first 
victim she can find. 

Said victim gets regaled again with 
your problem, you spend the morning 
on hold, and then you get told that 
you mustcontacttheir eastcoast branch, 
which has already closed for the day. 

Telephone Tips 
Sometimes you don't have the 

part number, but just the description. 
This can be an excruciating way to 
spend your long-distance money. It 
usually helps a lot, though, if you can 
have the model number of the equip-
ment the part is out of, and its assem-
bly number and schematic designa-
tion. If all you have is a description, ask 
to speak to someone in technical ser-

vice first, so he or she can look it up, 
and don't forget to order a manual so 
you won't have to do this next time. 

I find that middle-sized manufac-
turers are the easiest to deal with. 
These companies are big enough to 
have a parts department but small 
enough to where the parts people 
actually know the equ ipment and how 
to help you if all you have is a descrip-
tion. The largest companies are most 
likely to have just "order-takers" for 
parts people, whereas with the small-
est firms there may be only one person 
who can help you, and there may be 
two other calls holding, or the person 
is not there right now. 

As a contract engineer, I am doing 
well to take the time to call for parts 
once, much less several times. If I have 
to play phone tag with the parts guy, 
I'm already going to be in a bad mood 
before I ever start the conversation. 

Patton's Principles of Parts 
To help you with your adventures 

in parts procurement, I have devised 
my own set of rules. 

Rule # 1: Speak softly and carry a 
big part number. Don't tell anyone 
any more than who you are and that 
you need a part (not what part) until 
they give you some sign of intelli-
gence, or at least of familiarity with 
what you need. There's nothing more 
frustrating than explaining what part 
you need in four-part harmony with 
masacree to six different people who 
are all waiting for you to take a breath 
so that they can tell you ( in diplomat-
speak, of course) just how little they 
know/care. 

Rule #2: Stand out from the crowd. 
Establish a personal relationship with 
someone at each manufacturer that 
you deal with. Make note of the person's 
name and ask for them. Tell them your 
name up front. You'll be pleasantly 
surprised how much further a parts or 
field service person (or for that matter, 
anyone) will be willing to go for some-

onethey "know" even if they've never 
actually met you in person. 

This is where going to conven-
tions really helps. Many of the field 
service/parts people are there, and 
you can give them a face to go with 
your name, and have a mental picture 
of theirs. Two caveats: Don't act of-
fended if the person doesn't recog-
nize you (he/she talks to a whole lot of 
people like you, while you talk to only 
one at each company.) And by all 
means don't get on the person's bad 
side by arguing or whatever! ("Oh, 
no, not him again. Quick, tell him I'm 
in a meeting!") 

Get It In Writing 
Rule #3: Get permission, not for-

giveness. Don't order parts for sta-
tionswithouta manager's prior knowl-
edge and approval. If you are buying 
and then reselling the parts to your 
clients at a markup, be sure to make 

"Some clients 

go ballistic 

on this ..." 

this clear to your clients before you 
have to eat the profit on an order. My 
feeling is that part of my education/ 
experience is knowing where to get 
parts cheap, that this is a commodity 
that has real dollars-and-cents value 
and therefore I should be able to 
charge for it. 

Some clients go ballistic on this, 
others seem to understand that it goes 
with the territory. Many contract engi-
neers put their policy on this in their 

(continued on page 12) 
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Contract Engineer 

Protect Your 

Transmitter & 

Antenna System 

- with - 

Coaxial Dynamics 

WATTCHMAN MODEL 81070 adds 
protection to your transmitter and 
loss of air time. The WATTCHMAN 
installation consists of a 19" dual 
meter panel for monitoring both 
FWD and RFL power, a dual socket 
line section (7/8", 15/8", 31/8", 4 
1/16", and 61/8") and two elements. 

The reflected 
meter 
incorporates a 
front panel 
adjustable set 
point which 
controls the trip 
point on the 
meter alarm. 
Abnormal load 
conditions 

quickly cause transmitter 
shut-down within less than 15 
milliseconds (including control 
relay). An audible single tone 
alarm will indicate system / 
transmitter malfunction. Relay 
contacts are provided for remote 
alarm and reset switching. 

Contact Us Regarding The 
Entire Family Of 

Wattchman Transmitter 
Protection Systems 

Coaxial Dynamics 
15210 Industrial Parkway 
Cleveland, OH 44135 USA 
Phone: 216-267-2233 
FAX: 216-267-3142 

Service and Dependability ... 
A Part of Every Product 

. .. continued 

contracts. Note to managers: any idiot 
can ( hopefully, if he has the part num-
ber) order a part from the transmitter 
manufacturer, but a good contract 
engineer can often find the parts 
cheaper even after adding a percent-
age. But, I'm not going to make an 
issue of it if the client objects. I do it 
because it's a win-win situation, not 
to take advantage of anyone. 

Rule #4: An IC in the hand is 
worth ten in Chicago, or don't buy 
oneof anything, unless it costs $1000. 
If one quit, so will another. Especially 
if the parts are cheap, get a handful. 
You'll use them. You may blow two 
or three more up just figuring the 
problem out. There are often quan-
tity discounts from many mail-order 
parts houses on quantities of 25 or 
100. If you can, buy them yourself 
and resell them to all your clients 
(see Rule #3). This may allow you a 
serious quantity discount (translate: 
profit). 

I keep for resale a large assort-
ment of resistors, electrolytic caps, 
and ICs. This allows me to keep on 
hand better quality, more exact re-
placements than are locally available 
and still make money on them while 
selling them for less than the local 
parts house, thus benefitting my cli-
ents and myself. 

Rule #5: You can't be too orga-
nized. I have a good memory (I paid 
extra for it) and I cannot keep up with 
who sel lswhat. I have two five-drawer 
file cabinets of literature and cata-
logs from manufacturers, vendors and 
distributors. I keep notes on parts 
sources with the manuals for the 
equipment. I have a long list of com-
panies and contacts, which I hope to 
soon put into my computer. 

These are by no means all the 
good ideas about parts that there 
are. I encourage you to share your 
good ideas with your friends and 
colleagues, and to learn from theirs. 

Next month we'll talk about go-
ing the extra mile with quality con-
tract engineering at stations where 
you have the time for it. 

Mike Patton, who seems to have 
all of his parts in working order, 
owns and operates Mike Patton As-
sociates and can be reached at 504-
292-4189. 

WHY 0E1? 

1 

24 Hours. 

Our 24 hour 
service hotline 
number is 
609-728-2020. 
Call us toll free at 
800-334-9154 for all 

the facts on QEI "New Reliables" 
FM transmitters from 1kw to 30 kw. 

QEI CORPORATION 
ONE AIRPORT DRIVE • P.O. BOX D 

WILLIAMSTOWN, N.J. 08094 

TEL (609) 728-2020 • FAX (609) 629-1751 

QUALITY • ENGINEERING • INNOVATION 

eQE. A 0EQE eQE,QE 

WHY 0E1? 

Free. 

Our FREE spares kits 
include every solid 
state component of the 
transmitter, exciter 
and remote control. 
Call us toll free at 
800-334-9154 for all 

the facts on QEI "New Reliables" 
FM transmitters from 1kw to 30 kw. 

QEI CORPORATION 
ONE AIRPORT DRIVE • P.O. BOX D 

WILLIAMSTOWN, N.J. 08094 

TEL (609) 728-2020 • FAX (609) 629-1751 

QUALITY • ENGINEERING • INNOVATION 
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Call- ins don't have to be a shattering experience. After all, 

your requirements are simple. You want great sounding phones 

with the ability to monitor callers through open speakers. Sounds 

easy enough.. until you crank up the speakers and get feedback. 

lelos comes to the rescue. We are the only manufacturer 

whose hybrids include digital feedback suppression circuitry. 

And ours are the only hybrids to offer digital dynamics control 

for perfect levels, call after call. 

Choose From the best selling lelos ONE, the dual hybrid 

lelos ONE plus ONE, or our top-of-the-line lelos 100 Delta, the 

only broadcast product with dynamic, digital equalization. Each 

is a complete digital signal processing package which produces 

the most natural sounding, full-duplex audio without feedback. 

Isn't it time you experienced the pleasure of great phones? 

oil,COME ON! 
DIE JOCKS' CAIV 
PUT UP WITH A 
LITIM FEEDBACK! 

lelos ONE 

lelos ONE+ONE 

lelos 100 Delta 

4111111! %el 

sysll 

2101 Superior Avenue 
Cleveland, Ohio 44114 

216.241.7225 • FAX:216.241.4103 



Studio Site 
Repair & Maintenance at the Studio 

Designing Your Space 
Once you have finally picked out 

the space you are moving to, it is time 
to begin designingyour facility. A good 
space planner (architect) and studio 
designer can be big time savers in this 
phase of the project. But first let's take 
a quick look at your new offices. 

By this point you should have 
determined how much space each 
person needs to perform his or her 
job. When you get down to planning 
your offices you also need to look at 
how the various positions interrelate 
to one another. 

For instance, you don't wantyour 
sales department at the opposite end 
of the building from your traffic de-
partment. They must be close so they 
can communicate quickly and easily. 

Modulation Monitor 
Repair & Calibration 

Reasonable Rates 

STL, RPU, & STL 
Repair and Retuning 

All makes and models 

Remote Control & 
Subcarrier Repair 

Fast Turnaround 

Exciters & Other 
RF Equipment 

(504) 292-4189 

Michael Patton & Assoc. 

12563 Parkciel Ave. 
Baton Rouge, LA 70816 
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Saving only a few steps from one per-
son to another can result in hours of 
lost time saved and cut down on 
unplanned interruptions alongthe way. 

Talk To The Staff 
As you plan each office, be su re to 

work with the people who will be 
using the space. When you get some 
ideas on paper, talk to them and find 
out what they think. Remember that 
some people have a great deal of 
difficulty visualizing an office from a 
floor plan. A three dimensional draw-
ing or model may be more helpful. 

If you are working with a CAD 
system on a computer, consider a 3D 
modulefor thesystem. This can "walk" 
people through the proposed room so 
they can see how the various parts 
work together. It may be worth the 
extra expense to save a lot of changes 
later. Your space planner may already 
have such a system, so check with him 
before you buy. 

Remember thatyour plans will go 
through a number of changes before 
they are complete. How you visualize 
someone else's work space may be 
totally impractical for them, so be sure 
to listen to what they tell you. 

Individual Vs. Open 
As you plan your space, there are 

two basic approaches you can take to 
office space—the individual office and 
the "open" office. Individual offices 
give everyone lots of privacy and a 
little extra security and can even be a 
great ego booster for some people. 
However, changes can be rather ex-
pensive if you have to remove or add 
a wall. 

The "open" office is nothing but 
a large space with dividers between 
individual work spaces. The dividers 
are usuallytall enough to provide some 
measure of privacy, but will not keep 
the spaces as quiet as individual of-
fices. On the other hand, they are 
much easier to change and move. 

By Gordon S. Cafter 

Whichever approach you take, as 
the individual work spaces take shape, 
you will haveto consider gettingaround 
in the space. Corridors or walk spaces 
can take up 1/3 to 1/2 of your total 
floor space if it is notcarefully planned. 
This can get costly and even cause you 

"Good lighting 

will pay for itself 

in improved 

performance." 

to shortchange some work spaces to 
al low for the extra corridors. Plan your 
traffic flow carefully. 

Light And Power 
As you determine floor plans, the 

electrical planswill begin totake shape. 
Make sure each work space has ad-
equate light, both in the day and at 
night. Some people will end up work-
ing late and will need enough light to 
work. Also, make sure your lighting is 
not hard on the eyes. A good space 
planner can help with this. Remem-
ber that good lightingwill pay for itself 
in improved performance and the 
morale of all who work under it. 

One area that is commonly over-
looked in office plans is adequate elec-
tricity. Make sure that each office has 
enough outlets for everything in it. A 
typical office may have a desk lamp, 
radio, tape player, clock, computer, 
printer, and a few other items to plug 
in. A simple duplex outlet is simply not 
enough for all of this. It is silly to move 
into a new space and have to buy an 
outlet strip or two for every office 
when enough outlets could have been 
installed from the beginning. 

(continued on page 16) 



Stations in all formats and in markets of every size are boost-
ing profits with Digilink. No matter what kind of operation 
you run, Digilink will make your station more efficient. 

Satellite Automation— Just one 7" high rack 
mount Digilink cabinet stores 6 to 20 hours of audio: your 

entire non-music library. This 
eliminates cart reloading and 
maintenance. Digilink sounds 
better, is more reliable and 
easier to operate than cart-
based automation systems— 
yet costs much less. 

On Air— One Digilink records, instantly cues and plays 
back 700 to 2000 thirty second segments: all your spots, 
liners, ID's, promos, etc. Live assist sequences can be pre-
assembled, manually built while on air, or networked in 
from another Digilink in the production studio. 

Stereo Production— Multifunctional Digilink re-
places tape-based audio recorder- players, giving you CD-
quality digital recording, powerful and flexible computer 

control, and fast, easy non-destructive editing operations, 
including graphical waveform editing. 

Full Automation— Arrakis Systems' Digilink can 
control CD multiplay machines for music while playing 
stopset segments from the hard disk. Preschedule up to 7 
days of walk away time with total confidence—Digilink 
software automatically checks for errors and imports sched-
ules from your Traffic and Billing system. 

Digilink— One economical, easy to use digital audio 
workstation does the job live on air, in production or as an 
automation system. Put a Digilink in each of your studios 
and network them to replace all your tape equipment. 

Find out what stations around the country already know— 
digital is the way to go, and Harris Allied is the place to 
start. For full informa-
tion on digital hard 
disk automation solu-
tions for your bottom 
line, call 800-622-
0022 today. 

HAFtpus tau 
Al_l_IED 
nnn r n ri u 
ouu-or r -uur r 
Fax ( 317)966 0623 • In Canada ( 800)268-6811 



Studio Site 

Continued from page 14 

By the same token, make sure the 
power is distributed well. Add up your 
power drains in each office, and you 
will find that it is best not to have more 
than two or three offices on a 15 amp 
circuit breaker. Otherwise you are 
just spreading the load too far. 

Another area where you should 
allow room for growth is in your tele-
phone wiring. Remember that many 
offices will have a multi- line phone, a 
fax machine and a computer with 
either a modem or a network con 
nection. Be sure to specify enough 
wiring to each location to handle 
all of these needs plus some that 
you don't know about yet. 

Anticipate Mistakes 
As you finalize your office plans, 

check the furniture layout and the 
details of the furniture. A common 
mistake is to have outlets and phone 
jacks on the wall under the desk, 
only to find out that the desk has a 
modesty skirt that prevents access 
to the wall. 

There are a lot of details to look 
at, and no one can catch all the 
possible errors. However, if your 
design team is experienced in the 
field, you should be able to catch 
most of the major mistakes before 
they are built into your space for-
ever. 

A final word about designing 
your offices. Someone will need to 
plan for decoration of your office 
space, in particular paintor,  wallpa-
per, carpeting and wall decorations. 
Some designers seem to think that 
white walls are the best, judging 
from all the white walls I have seen 
at radio stations. 

But in the real world people 
have coffee cups, food and dirty 
hands. White wallsdo notstay white 
for long. Be sure thatwhoever picks 
your paint, wallpaper and carpet is 
aware that a radio station is not 
generally a clean environment. 

A good designer will find some-
thing that looks good and will stay 
looking good for a longtime. Wash-

able wall coverings and stain resistant 
carpeting, alongwith careful choice of 
color, will help keepyourstation looking 
good. 

Next time we'll begin designing 
the studio space for our new station. 

Gordon Carter is studio facili-
ties manager at WFMT-FM in Chi-
cago. He can be reached at his com-
pany, Professional Audio Services, 
by calling 708-482-4142. 

Fill out the 
Reader Reply Card 

in this issue. 

You'll get a free 
subscription to 
Radio Guide 

... and you may win 
a free CD player 

A Broadcast Industry 

BEST BUY 
Mono Play Stereo Play 

$920 1000 
E 0.B. Factory 

Reliable / Rugged / Professional Design 

• All Metal Housing with Cast Aluminum Front Panel 

• Half Inch Thick Aluminum Deck with Stainless Steel Overlay 

• Air-Damped Solenoid with 
Teflon" -Coated Plunger 

• Direct-Drive Capstan 
Motor 

• Three-Point Adjustable 
Head Mounts 

• Output Transformers 
• CMOS Logic 

• Straightforward / 
Serviceable Design 

• Compact Size ( 1/3 Rack Width) 

• 30-Day Guarantee of Satisfaction / 1-Year Warranty 

AUDI-CORD CORPORATION 
1845 West Hovey Avenue, Normal, Illinois 61761 USA 

Phone 309-452-9461 — Fax 309-452-0893 

Available Through Your Regular Distributor 
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As I get older, I seem to be losing 
my memory. I thought of that as the 
opening line to this column the other 
day and had a good tie-in to go with it. 
However, I seem to have forgotten the 
rest of it. 

So, our first Tech Tip this month is 
from the Lone Star state and J. P. 
White of KWDX-KKAS in Silsbee who 
found that careful preparation can 
make: 

Changing Fingerstock 
Almost A Fingersnap 

I discovered some deteriorating 
fingerstock inside the PA socket of our 
FM transmitter and knew that I must 
replace the it. I was forewarned of the 
difficulties when I read the article in 
RADIO GUIDE by Paul Black, CE, 
KMEL, San Francisco. He wrote " Re-
pairing Fingerstock In Socket: It's No 
Thrill." 

After thinking through the needed 
procedure, searching for a schematic 
(which was not to be had) and after 
many trips to Eddie's Hardware across 
town, I was chided for "Spending more 
time in preparation than itwould take 
to correct the problem." As it turned 
out, they sure got that right. But for 
Radio Guide's article I would have 
tackled the job without all that prepa-
ration and I would probably still be 
trying to get the pieces back together. 

With the help of my friend and 
trusty DJ, Mitch Day, and professional 
advice from my buddy, Doug 
Buffington, who knows all about car-
buretors, we proceeded to replace 
the fingerstock. 

The fingerstock is the second piece 
down from the top of the socket. The 
six 4/40x2 bolts are heads up, taps on 
bottom of socket. Consequently, all 
six bolts must be removed first in or-
der to replace the fingerstock. The 50 
or more small parts go wild on you, 
and trying to put them back in exact 

Tech Tips From the Field 
Practical Solutions to Practical Problems 

Fingerstock and DA Dunking 

order within a space the size of a 
coffee cup is the obvious problem. 

First we took one bolt out of the 
socket at a time and turned it upside 
down (head at bottom and nut at top). 
Then we reversed the use of a small 
turnbuckle, making a small "extender" 

By George Whitaker 

and put it under the bottom plate of 
the socket to keep a small amount of 
pressure on the socket, then put a 
piece of tape on the heads of the six 
bolts (to keep them from falling out of 
the socket). 

(continued on page 18) 

Tired Of Replacing 
Expensive Headphones? 

Designed to provide vivid 
sound reproduction when used 
with today's digital sources, 
these stereophones feature high-
performance 40 mm drivers. The 
maximized power handling 
capability ensures full, accurate 
reproduction of the wide dynamic 
range found in digital program 
material. 
The soft leatherette earpads 

and adjustable headband pro-
vide for hours of comfortable 
listening while the closed-back 
design of the earpieces allows for 
privacy and prevents unwanted 
outside sounds from interfering 
with your listening enjoyment. 
The ao m (92 ft.) cable is ter-
minated in a 3.5 mm mini plug, 
ideal for portable systems, and a 1/4" plug adapter is included for home 
use. 

Only $2495 

Designed to provide vivid 
sound reproduction when used 
with today's digital sources, 
these stereophones feature 
high-performance 40 mm drivers. 
The maximized power handling 
capability ensures full, accurate 
reproduction of the wide dynamic 
range found in digital program 
material. 
The soft leatherette earpads 

and adjustable headband pro-
vide for hours of comfortable 
listening while the open-back 
design of the earpieces allows 
extended, accurate low-fre-
quency response. The 35 m (115 
ft.) cable is terminated in a 35 
mm mini plug, ideal for portable 
systems, and a 1/4" plug adapter 
is included for home use. 

AUDIO 
BROADCAST 
GROUP 

2342 S. Division Avenue 

Grand Rapids, Michigan 49507 

Only $2995 

200 Fareway Drive - Suite 2 

Smithfield, North Carolina 27577 

1-800-999-9281 1-800-369-7623 
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Tech Tips 

Continued from page 17 

Next, we took all six taps off, 
removed the top plate, removed the 
fingerstock, replaced the new fingers, 
replaced the top plate and put all six 
taps back on. Finally, we took one bolt 
out of socket at a time and returned it 
to its original state, head at top, nut at 
bottom. 

Complete overhaul was finished 
in one hour, thanks to being fore-
warned by Black, Radio Guide, Doug 
Buffington and Mr. Eddie. I also ap-
preciated the encouragement from 
our tube rebuilders at Econco. 

DA Dunking 

Shortly after constructing our new 
4-tower array in east Dallas we had 
the biggest flood in 84 years. Three of 
my tower bases went under, as well as 
their tuning boxes. I switched to the 
auxiliary site and ten minutes later it 
went under. But, that day and the next 
several are a story unto themselves. 
This item has to do with the aftermath. 

As soon as the water receded I 
took everything apart, cleaned it, 
reassembled it, and spoke kindly to it 
about ignoring the effects of the dunk-
ing. Not having total faith in the effi-
cacy of these actions, I turned my 
attention to "what if." 

Being a DA-2, we have plenty of 
relay switching going on out in the 

ATUs. "What if" one of them began to 
hang up? Well, our Harris phasor came 
with an alarm that would begin to 
issue an earsplitting tone should the 
towers fail to tally. Although this is 
helpful in knowi ng why you are off the 
air, it has a couple of problems associ-
ated with it. 

First, it doesn't tell you which of 
the four towers is hung. Therefore, 
you must go to each one. Murphy's 
law tells us that you will try all of the 
good ones first, whether you have a 2-
tower or a 12-tower array. 

Secondly, there was no provision 
made for turning the alarm off and it 
would sit there screaming until you 
finally solved the problem. This hap-
pened to me once during the con-
struction phase and was definitely an 
impetus in making the following alter-
ations. 

I decided that, having had a river 
water bath, the RF relays would be the 
most likely thing to give trouble. And, 
if this was true, then I wanted a tally 
lightsystem thatwould show me where 
the trouble had originated. The pho-
tograph shows the upper left hand 
corner of one of our phasor cabinets 
where I mounted the tally lights. 

The LED's are mounted on a 
protoboard to match up with the LED 
holders I mounted in the front of the 
cabinet. Some rub-off letters com-
pleted the aesthetics. 

Some years ago, Harris went to a 
standard phasor design where every-
one gets the same book and control-

ler. Therefore, what fits our phasor 
will fit almost anyone's Harris unit. So, 
if you have a Harris phasor, your sche-
matic should look very similar to the 
portion of our schematic shown in 
Figure #1 (on page 19). I limited the 
portion to only two towers since the 
wiring sequence is simply repeated 
out to however many towers you hap-
pen to have. 

The actual connections are made 
to the terminal blocks on the floor of 
the phasor where the incoming con-
trol cables from each tower are con-
nected. The multi- pair cable going to 
the LEDs only has to be about 8-feet 
long to make a neat "90 degree turn" 
type installation. 

Take notice of the fact that the 
same terminal blocks that have the 24 
V tally circuit also carry the 220 V 
switching circuits. Turn offthe breaker 
to the phasor before starti ng this project. 

I didn't show them on the sche-
matic for this article, but, you may 
have to add some small RF chokes in 
series with each LED in order to keep 
RF from causing a glow in them. I 
found that my night power of 1000W 
was no problem. However, at 5 kW in 
the day, the day setwould glow slightly. 
This does not prevent them from do-
ing their job since you can easily tell 
the difference if they light up com-
pletely. But, I went ahead and put 
some little Radio Shack chokes in se-
ries with the day set to get them to stay 
completely dark. 

The installation does not require 
any alteration to existing wiring. All 
you have to do is add the dropping 
resistor and LED in front of each 
microswitch. If the switch is open, the 
current flow will be to the LED. If the 
relay locks up correctly, and the switch 
closes, the path of least resistance is 
on to the nexttower and the LED stays 
dark. 

Therefore, if one or more of the 
LED's are lighted, the last lighted LED 
in the sequence is the tower that has 
failed to latch. 1E: if LEDs One, Two 
and Three are lighted, then tower 
three is guilty. 

As it turned out, the Harris relays 
withstood the dunking. In the four 
years since, I have only had one in-

(continued on page 19) 
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Tech Tips 

Continued from page 18 

stance of failure to latch and it was not 
caused by the relay. A wire corroded 
inside a crimp-on terminal and the 
resistance became too high to pass the 
necessary current. 

Tommy Messerli of KMJC in Dav-
enport, Iowa gave me a "slapper" this 
month with a "Big Brother" arrange-
ment that allowed a: 

Camcorder To Catch An Arc 

Our 816 R-4 had begun to arc 
occasionally and would trip the plate 
breaker. Sometimes it would be days, 
sometimes hours between arcs. I had 
been at the transmitter when it hap-
pened so I knew that it was actually 
arcing. But, examination did not re-
veal the spot. It never sustained an 
arc, justone quick pop and the breaker 
was tripped. 

OPTIMIZE 
don't compromise: 

If you demand optimum 
performance from your tape 
recording equipment . . . 

JRF maintains a complete lab facil-
ity insuring precision relapping 
and optical alignment of all mag-
netic recording heads and assem-
blies. Worn unserviceable heads 
can be restored to original perfor-
mance specifications. 
24-hour and special 
weekend 
service available. 

• Broadcasting 
• Mastering 
• Recording 
Studios 
• Tape 
Duplicating 9„ 
New and reconditioned 

replacement heads from mono 
to 24-track . . . Many in stock. 

For repair or replacement, 
we're at your service! 

249 Kennedy Road 
PO Box 121 
Greendell, NJ 07839 

MAGNETIC SCIENCES 
Tel (201)579-5773 
Fax: (201)579-6021 
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I couldn't stay there all the time, 
so, I tooka camcordertodothewatching 
for me. It was set on it's slowest speed 
and aimed into the back of the trans-
mitter. 

It took a couple of trips out there 
to rewind the tape since I could only 
get eight hours at a time. However, 
the trick paid off. Thetransmitter arced 
and went down. I rewound the tape 
and looked for the location of the 
flash. It showed me right where there 
was a pinhole break in the insulation 
of the high voltage line to the final. 
The damage was hardly visible, but 
the camera doesn't lie. I repaired the 
wire and no more arc. 

In my years of running around to 
transmitters and studios I have devel-
oped some axioms of my own to add 
to Mr. Murphy's observation. 

1. By the time I learn how it is, 
that's how it was. 2. Whatever I need 
is wherever I'm not. 3. Drill bits and 
alien wrenches only come in two sizes: 
too large and too small. 

In order to attempt to overcome 
item #2 most of us have developed 

some goodie boxes that we carry along 
with the other stuff. Paul Salois, GM 
and CE of KPCR in Bowling Green, 
MO has what I think is a very good list 
in his: 

Odds And Ends Kit 

My kit contains a six-foot length of 
regular zip cord, about 20 feet of 3-
conductor shielded audio wire and a 
10-foot piece of 20 gauge hookup 
wire. Just wind each length around 
your hand and secure with a stout 
rubber band. Probably the most used 
item is a bundle of clip leads (Radio 
Shack # 278-1156 or 278-1157). 

My kit also includes one or two 
each of 1/8" and 1/4" phone plugs, 
male and female mic con nectors (with-
out the shell), and a three prong adap-
tor for AC plugs. There's a package of 
adhesive labels for identifyingwires, a 
pencil, a cheap pocket knife, a magni-
fying glass, a small disposable flash-
light, a disposable cigarette lighter and 
a roll of electrical tape. 

(continued on page 20) 
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Tech Tips 

Continued from page 19 

I have assembled this by recalling 
some of the items I really needed in 
the past. You may have similar expe-
riences. Feel free to add or subtract as 
you see fit. Remember, this is not 
meant to replace your regular toolbox, 
but to supplement it and to keep it 
from getting too cluttered. Actually I 
have two nearly identical kits. I keep 
one in the trunk of the company sedan 
and one under the seat of my family 
station wagon. I don't use them often 

but when I do I feel real smart for 
having thought of my kit. 

Hank Landsberg, President of 
Henry Engineering in Sierra Madre, 
CA informs me that the company has 
come out with a field modification to 

the "DigiStor" units that were shipped 
prior to Aug. 24, 1992. Henry makes 
some really neat things in little boxes. 
But, even good things can sometimes 
be made better as we see in this: 

DigiStor Update 

There is a simple modification to 
the DigiStor unit that will improve its 
audio clarity and reduce background 
noise. Follow these directions care-
fully: 

1. Remove the unit from the case 
by unscrewing the four corner screws. 

2. Refer to the users manual and 
locate the "Play Level Adjust" on the 
Digital AudioStorage Board. (This board 
is the smaller PC board.) 

3. Turn this control fully counter-
clockwise, then turn about 1/6 turn 
clockwise. The slot in the small blue 
"knob"should line up with the "1" in 
"VR1" that is printed on the board. 

4. Refer to the manual and locate 
R-10 on the main (large) circuit board. 
Replace this (100 K) resistor with a 39 
K resistor. 

5. Reassemble the unit. This modi-
fication will reduce background noise 

by about 10 dB. For additional infor-
mation contact the Henry Engineer-
ing office. 

Econco 
REBUILT POWER TUBES 

Approximately 
One Half the Cost of New 

3,000 Hour Unconditional Guarantee 

Call for Our Price List 

Econco 1318 Commerce Ave. Woodland, CA 95695 

Phone: 916-662-7553 Fax 916-666-7760 Telex: 176756 

Toll Free: 800-532-6626 From Canada: 800-848-8841 
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I think that just about any engi-
neer would agree that Marti equip-
ment is about as reliable as it is pos-
sible to construct. However, even the 
Titanic was sinkable and a Marti can 
malfunction as our next item shows. 

C. J. Jackson of WSPA AM-FM in 
Spartanburg, SC found a fix for: 

Motorboating In A Marti R-10 

On the AM side of our stations, 
we had been having a low level, low 
frequency motorboating noise appear-
ing in the on-air audio about once 

every two weeks or so. It could only be 
heard on cold voice--just enough to 
keep the air staff mentioning it to me 
every so often. After a couple of months 
of trying to trace this intermittent noise, 
it finally appeared and stayed. The 
problem turned out to be in our AM 
STL receiver, which is a Marti R-10. 

On the 890-960 mHz converter 
module board, the local oscillator crystal 
is socketed next to a temperature con-

trol module, and on our units, a small 
piece of styrofoam covers this part of 
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Tech Tips 

Continued from page 19 

the board. Marti secures the crystal 
against the temperature control mod-
ule with a small band. This band had 
lost tension. At our AM site, the SIL 
receivers are mounted in a rack next 
to the main transmitter, and the vibra-
tion from the blowers was enough to 
cause the crystal to vibrate in its socket 
and produce noise in the audio out-
put. A small rubber band around the 
crystal and temperature control mod-
ule solved the problem. 

Marti uses the same arrangement 
to temperature-stabilize many of their 
oscillators. I have never experienced 
this phenomenon with any Marti RPUs, 
but if you have a microphonic prob-
lem like the one I've just described, 
this may be a solution. 

I have decided that what I really 
want to do is retire and become a 
permanent fixture at Jelly Roll'S on 
Bourbon Street in New Orleans. Dur-
ing the NAB Radio Show I fell in love 
with the music. Plus, the staff there is 
exceptionally nice. Susan, our wait-
ress, was even willing to accept, (not 
necessarily believe), my story that Paul 
Strickland of KKDA was my father and 
therefore "Daddy" should pick up the 
tab for his son. By the way, I finally 
remembered whatold memories have 
to do with Tech Tips. 

I find myself many times thinking 
back to station problems I never solved. 
"If only I had known..." There are a 
number of cases where, I realize now, 
I just flat blew it. These cases become 
the inspiration for many of the tips 
that I try to pass on to other engineers. 
As I read and learn, and have more 
successes and disasters, I realize that 
someone else might not have run into 
that problem yet. Therefore, my ex-
periences might help. 

Nexttimeyou catch yourself think-
ing about one of those times, write up 
what you have learned and send it in. 
As a token of our appreciation you will 
receive a Tech Tipster pocket calcula-
tor and, at least some kind of a per-
sonal response from the editor. 

Many SIL systems, exciters, and modulation monitors CANNOT faithfully reproduce the 
precisely peak controlled signal that your expensive audio processor produces. 
This COSTS YOU LOUDNESS! 

You can write to: George 

Whitaker, 3505 Daniel Drive, Ar-

lington, /X 76014. 
My office phone is (214) 528-

1600, fax line is 528-4667, and my 
home phone is (817) 468-5981. 

One more personal item before 
quitting for the month. Someone called 
my home a couple of months ago 
needing help with a Gentner VRC 
2000 and my wife gave them my pager 
number. However, it is a digital pager 
where you have to enter the number 
you want me to call. I could not return 

the page because I did not know who 
to call. 

And now there is someone out 
there that thinks I didn't care. If that 
someone was you, I wantyou to know 
that I do care and I did not ignore you. 
My advice is still free, (and that may be 
what it is worth), so ask my wife for my 
mobilephone and office numbers too. 
The secretary at the station also has 
i nstructions to give them, and my home 
number, to anyone requesting them. 
Keep them cards and letters comin' 
folks. • 

WHEN PUSH COMES TO SHOVE... 

COMPETITIVE AUDIO 
CAN BE AVERY 

TIGHT SQUEEZE 

Our computer optimized STL, exciter, and monitor modifications allow EVERY dB 
you paid for to get on the air! We can give you a transparent path for less than 
one-quarter the cost of a digital alternative. Our Modifications are already making 
many major market radio stations more competitive. 

You can't "shove an elephant through a keyhole." If you're signal path is not accurate, 
start to finish, you lose loudness, impact, and audience share. 
Let us show you how to WIN even if your competition has the same processing! 

MODULATION 

INDEX 
I 249 S. Diamond Bar Blvd. #314 
Diamond Bar, CA 91765 USA 
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Power Priciples 

AC Power Installation and Protection 

Protecting Transmitter Sites 
Ten years ago, you wouldn't have 

found it necessary to be too con-
cerned with the transient/surge phe-
nomenon simply because older tech-
nology could handle most of this ac-
tivity with no adverse effects. Relays, 
tubes, contactors, etc. were rugged 
enough to withstand all but the most 
severe of problems. 

Now that the broadcast industry 
has graduated to faster, small mass 
solid devices which are generally more 
susceptible to power problems, we 
mustspend moretime, effortand money 
to provide the required electrical op-

erating environment that this type of 
equipment demands if we are to get 
the maximum out of our investment. 
Sometimes this important consider-
ation is overlooked until considerable 
damage has been done. 

Transient Voltage 
Surge Suppressors (TVSS) 

In general, these devices clamp, 
restrict or divert transient surges by 
operating on overvoltage, high fre-
quency or both. There are versions 
that conduct from line to neutral, line 
to ground, neutral to ground or com-
binations of all three. 

TVSS devices typically suppress 
spikes having a frequencygreater than 
10 kHz and peak greater than 250 V, 
depending upon the device. Lowquality 
units might be improperly triggered 
on normal line voltage/frequency and 
might self-destruct on transients of 
relatively low magnitude. High qual-

ity units effectively cope with virtually 
any transient problem and will re-
move surges, spikes, transients, RF 
and harmonic activity found in the 
overvoltage band, both positive and 
negative. 

Originally, surgesuppression tech-
nology consisted of a single device, 
normally a single gas tube, carbon 
block, metal oxide varistor or similar 
type of device. However, the effort of 
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Next Generation 

The second generation of surge 
suppression technology is commonly 
referred to as a "hybrid network." 
These networks consist of a combina-
tion of the surge suppression devices 
mentioned above, arranged in stages 
so as allow the various strengths of 
each device to interact. These are 
more effective than their predeces-
sors, combining a much faster response 
time with higher energy dissipation 
capability. 

However, like the earlier models, 
these networks still undergo a dete-
rioration process while protecting 
against surges. The heat build-up in 
the electronics causes deterioration 
of the performance characteristics of 
the components. As specific corn 
nents deteriorate, the entire des 
loses its effectiveness and ultimat 
fails. Spec ifications in the performan 
of this type of device can be mislea 
ing, due to the deterioration as a res 
of transient activity. 

Today we realize that if an ef 
cient process cou ld be found for dis 
pating the heat from the electroni 
within the TVSS, the electronics cou 
be protected and thus provide an e 
tended life for a surge suppressio 
device. All of this, along with the draw 
backs and benefits from each type o 
protection device, must be consid 
ered when selecting surge suppres 

sion and voltage protection for you 
Operation. 

Selecting a TVSS 
Basically, you shou ld consider 

seven basic areas w hen choosing a 
TVSS. The response time should be 
less than one nanosecond. Then you 
should choose a device with optimum 

dissipating transient energy resulted 
in deterioration of the device itself. 
The surge suppressor was designed to 

fail by sacrificing itself to incoming 
surges. 

By Dick Townsend 

performance in the following areas: 

Let-through voltage (voltage the 
equipment sees after the device has 

been clamped); energy handling abil-
ity (normally rated in Joules); peak 
surge current (in amps); price; war-
ranty and degradation potential. 

Once you've selected the appro-
priate device or devices, the main 
issue to address is what do you want to 
protect: the transmitter or the trans-
mitter site? Someti mes, but not al-
ways, you can do both with just one 
unit. 

In general, the larger your facility, 
the more complex your electrical dis-
tribution system w ill be. This means 
more equipment to protect and more 
"open doors" for transient-related 
problems. 

Although most concern for pro-
tection is from lightning, over 80% of 
all transient surge related problems 

occur within the facility as a result of 
inductive load switching (sometimes 

Po- referred to as "switching transients") 
ign Inductive load switching transients 
ely are generated by the removal of elec-

ce trical power from any inductive load 
d- (such as motors). This interruption in 
ult voltage and the consequent regener-

ated voltage caused by the separating 
fi- contactor creates a voltagespike. Some 
si- causes of this problem are air condi-
cs tioners, generators and even turning 
Id off the lights. 
x-

n Specific Applications 

According to the CE of one Dallas 
f station, the ideal feed for a transmitter 
- is a "fused disconnect" rather than a 
- breaker panel. This way you'll never 

r be concerned about tripping the 
breaker feeding the transmitter. A fused 
disconnect is basically a standalone 

box with fuses of different amp ratings 
and on-off switch normallydownstream 
from a distribution panel dedicated to 
one piece of equipment such as the 
transmitter. 

(continued on page 34) 



Transmitter Site 
Repair & Maintenance at the Transmitter Site 

Electrical Power From The Source 
Most Americans take electrical 

power reliability for granted. Reliabil-
ity expectations and realizations con-
tinue to grow. However, because we, 
as broadcast professionals, depend so 
heavily on a constant, reliable supply 
of commercial power to do our jobs 
well, it's helpful to understand where 
our commercial power comes from 
and how it gets to your facility. 

Commercial power is derived from 
three basic sources of stored energy: 
by burning oil, gas or coal; nuclear 
fission and hydroelectric. The first pro-
cess uses energy released in a conven-
tional boiler. The steam generated is 
used to turn turbines attached to the 
generators. 

Nuclear power generation also 
uses steam to turn turbines similar to 
those of a conventional fossil fuel power 
plant. The difference is the way the 
steam is generated. It's produced when 
a fluid circulates around the radioac-
tive core of a reactor. This hot fluid, 
giving up energy in a heat exchanger, 
boils water to steam which turns the 
turbine. Hyd roelectric generation uses 
the energy in falling water to directly 
turn a water turbine. 

Transmission Voltage 
Electricity generated in large com-

mercial facilities is always three-phase 
and the voltage directly from the gen-
erators is relatively high--15 kV or 
more. Even at that it's stepped up to 
115 or 230 kV or even higher for 
transmission to the final destination. 
Because of the greatdistances involved, 
transmission voltages in the western 
states will routinely be as high as 500 
kV in order to minimize I2R losses. 

When the very high voltage trans-
mission lines reach a substation serv-
ing a community, the voltage is trans-
formed to 60 or 115 kV for distribu-
tion purposes. Switching of sources 
occurs at this level to patch around 
problems and assure continuity. Volt-
age will be further lowered to about 

12 kV for distribution within a city. 
Utilities place voltage-controlling 

step regulators in these lines and fur-
ther distribution switching will occur 
at this level. From there it's trans-
formed to the voltage needed by the 
end user using the very familiar trans-
formers, either pole- mounted (pole 
pigs) or pad-mounted on the ground. 

By John Bredesen. P.E. 

All of this is three phase, with the 
exception of distribution to areas such 
as residential neighborhoods where 
only single phase power is usually 
needed. (With all this transformation 
and switching, is it any wonder that 
voltage transients are a problem?) 

Two Possible Setups 
You, the end user, will generally 

be confronted with one of two con-
figurations of three-phase power com-
ing into the transmitter building. One 
is referred to as a Delta and the other 
a Wye ("Y") connection. Both are 
widely used, with new construction 
favoring the Delta-Wye system with 
the high voltage primary connected in 
Delta and the secondary a "Wye" 
configuration as shown in Figure #1. 

(continued on page 24) 
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Transmitter Site 

Continued from page 23 

The "Y" connection (Figure #2) 
is the configuration which provides 
208 V, three phase (along with 120 V, 
single phase), while the Delta (Figure 
#3) provides 240 V, three phase and 
120 V, single phase. Note also with 
the Delta that 120 V connections can 
only be made on one phase, and that 
there is a so-called "wild" leg or phase 
with an elevated voltage. 

A derivation of these voltages is 
used in cases of very high power in-
stallations, such as 50 kW AM or UHF 
television transmitters. In this case the 
secondary of the "Y" transformer will 
supply 480 V phase to phase and 277 
V from phase to neutral. A Delta trans-
former will supply just 480 V. These 
voltages are also commonly used in 
large commercial and industrial appli-
cations. 

Note that neither of these con-
figurations supply 120 V. In installa-
tions of this type, there will usually be 

a separate station owned step-down 
transformer inside the building to de-
rive the lower voltage. 

Open Delta 
Utilities will often provide three-

phase power using an Open-Delta 
arrangement as shown in Figure #4. 
The reasons are almost always for 
economic reasons. Notice that this 
configuration only requires two trans-
formers instead of three. Either the 
cost of extending an additional pri-
mary conductor to the site and/or the 
cost of the additional utility trans-
former necessary to close the Delta 
connection contributed to the deci-
sion. 

Although there are many trans-
mitter installations operating with the 
Open-Delta connection, it should be 

avoided if possible 
for a number of 
reasons. 

First, voltage 
regulation under a 
varying load is 
poorer than with 
either a Closed-
Delta or a Wye 
configuration. Sec-
ond, the configu-
ration is more sus-
ceptible to tran-
sient pass-through 
from the primary. 

In addition, 
there can be a sig-
nificant third har-
monic content as 
well asvoltage and 
phase unbalance 
resulting in the 
generation of 
ripple frequencies 
in three phasesup-
plies which the fil-
ter section wasn't 
designed to 
handle. 

GETTING SOAKED? 
GET A MARINER! 
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Beware Of Overheating 
A small voltage unbalance in a 

three phase motor or transformer will 
result in potentially disastrous over-
heating. One source indicates that a 
phase unbalance of 3.5% (7 or 8 V in 
a 208/240 system) can result in a 25% 
increase in heatgenerated by a motor. 
Transformers will also overheat when 
subjected to these unbalanced condi-
tions. 

Also, some manufacturerswill not 
honor their warranty if their transmit-
ter is operated on an Open-Delta sys-
tem. If for reasons beyond your con-
trol you must use this configuration, 
be sure to check with the transmitter 
manufacturer. 

It may be possible to use a Delta-
Delta or a Delta-Wye transformer 
between the uti lity's Open-Delta trans-
formers and your transmitter to ap-
proximate a closed delta configura-
tion. I've not had any first hand expe-
rience with this approach, but I have 
seen it used with apparent success. 

Regardless of the supply configu-
ration, it's important to work with the 
power utility to obtain phase voltages 
as closely matched as possible. The 
problems associated with unbalanced 
voltages and phases aren't limited to 
the Open-Delta connection. 

Next month we'll take a look at 
electric power bills and how they're 
arrived at. "Demand charges" and 
"power factor" are confusing to many 
and I'll try to clarify these. 

John Bredesen, PE, is currently 
CE of KLCC n Eugene, OR. He can be 
reached at 503-747-4501, Ext. 2478. 



Stations Stories 
Radio Station Installation Reports 

The U.N. Enters The Digital Age 

Next year, the "Year of Indig-
enous People" in international diplo-
matic circles, will also herald an vast 
International Conference For Human 
Rights. 

Fine. But what's that got to do 
with radio technology? Well, for the 
radio programs sent to countries out-
side the U.S. in 19 different languages 
it will definitely mean: the start of 
digital production. 

Few, if any knowledgeable ob-
servers either in or out of radio are 
aware that the United Nations has its 
own radio and TV studios, in the heart 
of the architecturally striking complex 
overlooking NewYork City's East River. 

The esteemed organization even 
has its own radio frequency: 89.1 on 
the FM dial. That frequency is now 
used by New York University radio, 
however, and you can't dial up a 
"radio U.N." 

From the Start 
Radio began at the U.N. in 1947, 

shortly after its predecessor, The League 
of Nations, was formed in the wake of 
World War II. Originally, the Voice of 
America was part of U.N. radio but the 
two went their separate ways in 1985. 

Now, seven studios, five support-
ing busy schedules all the time and the 
remaining two employed during hec-
tic times of General Assembly meet-
ings, produce daily news programs, 
documentaries and news magazines 
heard all over the world, except in the 
U.S. 

"We are not broadcasters," notes 
Ayman El-Amir, who heads up the 
U.N.'s radio department. "We are 
packaging programs for other broad-
casters." 

El-Amir adds that as radio pro-
duction in the rest of the world, "par-
ticularly in the United Kingdom and 
Europe" has improved quality through 
digital production techniques, U.N. 
radio has had to plan for its own 

upgrades to keep up. And with pro-
grams that have to be duplicated, digi-
tal methods are almost a must. 

Started This Year 
The improvement program has 

already begun. Recently, two of the 
seven radio studios were refurbished 
and El-Amir says two more will be 
finished through next year. Then, in 
the 1994-95 U.N. session, the re-
maining three will be done. 

"At least we have two now that 
can produce quality equivalent to the 
U.S. radio market," El-Amir notes. 

Why use the increasingly digital 
U.S. market as the ideal when the 
programs are seldom aired within its 
borders? Consider again the all-im-

By Judith Gross 

portant topics that will emerge at the 
International Conference For Human 
Rights. 

The Rebuild 
Studios 7 and 8 were the lucky 

ones this year. Studio 8 is "extremely 
busy" according to Martin Bunnel, 
who, as Chief of Television News and 
Production Services, oversees all of 
the U.N.'s broadcast operations. 

"Studio 8 produces most of the 
anti-apartheid shows," a big part of 
the U.N.'s production, according to 
Bunnel. Studio 7, meanwhile, is clos-
est to the TV operations and can be 
used for some audio-for-video pro-
duction. 

(continued on page 26) 
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Station Stories 

Continued from page 25 

Pacific Recorders & Engineering 
got the contract to refurbish the stu-
dios. But with the company's west 
coast location, and a schedule that 
proved to be more sporadic than not, 
primarily because the U.N.'s in-house 
technical team was to do most of the 
work, a more local company was 
needed to oversee the process. 

PR&E wanted somebody experi-
enced in all phases of studio rebuild it 
could trust with it's high-quality repu-
tation. They selected Spectrum Broad-
cast, Inc. a full-service company expe-
rienced in design, prefabrication and 
installation of broadcastsystems across 
a broad range of market sizes. The 
company is based near Philadelphia. 

"NewYork is a short commute for 
us," notes Spectrum president Dick 
Schumeyer. "Pluswe're a known quan-
tity. We worked with Pacific on the 
WABC and WQXR renovations in New 
York. So they asked us to manage the 
installation and training at the U.N" 

For Spectrum, that meant being 
on-site and instructing the U.N. per-
sonnel in furniture assembly and in-
stalling the cable harnesses, then in-
stalling the consoles and all the rest of 
studio equipment. 

"Assembling Pacific furniture was 
not difficult because we are experi-
enced with their equipment. But in-
terfacing with some of the existing 
U.N. systems was a bit trickier. It was 
figured out by U.N. technicians and 
we had totrain them," addsSchumeyer. 

Added Creativity 
In addition to PR&E AMX-18 con-

soles in each of the two studios, equip-
ment included Tascam 122 Mk II cas-
settes and Tascam CD players; JBL 
4412 studio monitors and Fostex 6301B 
pro monitors; Gentner Digital Hybrid 
Ils; and Eventide Ultraharmonizers. 

The digital telephone hybrids and 
Ultraharmonizers give a hint of the 
quality upgrade the U.N. hopes to 
implement with the refurbishing of 
the studios. Audio technician Howard 
Silberberg and Helen Shaskan, assis-
tant producer of a program called 

"Gentner hybrids 

make phone 

interviews easier" 

"World in Review," seemed delighted 
to be working in brand new surround-
ings. 

Si lberberg noted thatthe Gentner 
hybrids make phone interviews easier 
but added that he and the other audio 
engineers haven't even begun to take 
advantage of the Ultraharmonizer's 
potential. 

"We use it for ti me squeezing and 
add some echo, but we could do a lot 
more." He said that effects on the 
programs might get even more inter-
esting when Roland digital editing is 
added soon. 

And El-Amir also expresses ex-
citement at the possibility that digital 
effects might be added to underscore 

the message of programs dealing with 
apartheid or other human rights issues 
for next year's conference. 

"We will be producing eight spe-
cial programs on various aspects of 
human rights in anticipation of the 
conference. Wewill definitely put more 
effort into the production of these 
programs with our new studio capa-
bility," says El-Amin 

World Changes 
El-Amir is looking ahead, not only 

to the prospect of digital production, 
but also speculating on a changed 
world of broadcasting with the addi-
tion of direct satellite and DAB. It will 
be interesting to see if changes in 
technology will help bring about 
changes in the world social order 
through programs like thespecial ones 
slated to cover human rights. 

For someone like Sch u meyer, who 
grew up in New York but for whom 
the management of the studio refur-
bishing sparked his very first visit in-
side the U.N., playing a small role in 
fostering such changes was "satisfy-
ing." 

"We helped them make a techni-
cal transition from the mid part of this 
century that will carry them through 
to the end of itand beyond,"Schumeyer 
says. "Finding out about U.N. radio 
and what their mission is was fascinat-
ing," he adds. " It's nice to think that if 
profound programs on human rights 
change the world for the better we 
played a small part of that. It's quite a 
bit different than what we're used to 
dealing with in typical U.S. radio." o 

DIGICORD 
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NEW! It's DigiCord! The digital 

audio recorder with 1,000 uses! 

DigiCord records up to 5:25 with 5kHz bandwidth. 
Ideal for recording network news, request line calls, 

EBS alerts, translator ID & local spots, etc, etc, etc. 

HENRY ENGINEERING (818) 355-3656 
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SEND YOUR AUDIO 
ACROSS THE STREET OR 
AROUND THE W ORLD 

When you think digital audio, think California 
Digital. We provide satellite/digital technology 

to make all these options available at low cost: 

I Live concerts St performances from any location 

Syndicated program and spot distribution 

I Remote broadcasts at a moment's notice 

I CD quality news and sports remotes 

I Music programming networks 

I LMA programming feeds 

• Off-site announcer feeds 

California Digital 

offers expertise in: 

I Digital satellites 

1 Fiber Optics 

I Training 

I System design 

I Fiber Optic brokering 

I Equipment sales, leasing iz financing 

1 Switch 56 iz ISDN program distribution 

I Satellite time brokering 

(space segment brokering) 

Call for details on cost effective solutions: 

CALIFORNIA  
DIGITAL AUDIO 

Phone (805) 523-2310 Fax (805) 523-0480 

530 New Los Angeles Avenue, Suite 114-96 
Moorpark, CA 93021 USA 

MAKE MONEY BY CREATING A 
MUSIC PROGRAMMING NETWORK! 



Product Guide 
Products & Services for the Radio Industry 

S.C.M.S, Inc. 
Charlotte, N.0 

Low Prices — Experienced Staff 

New and Re-built R.F. and Audio 

This Month's Specials 

Tascam 112B Cassette 
List $799 — Sale $572 

Tascam 122MKII Cassette 
List $1,149 — Sale $822 

Toll-Free 800-438-6040 
Fax 704-889-4540 

1,HALL  
ELECTRONICS 

NEW & REBUILT 
RADIO BROADCAST 

EQUIPMENT & SUPPLIES 

Rebuilt & Repair Service for ITC, BE, TASCAM, 
OTARI, REVOX and others. 

* Replacement Circuit Cards for ITC Cart Machines. 

* Tape Heads,Transformers, RF & other supplies. 

This Month's Feature: 

r2iir IL-LILL; 

Just $99.00! 

Original Eti iipment Supplier to ITC, BE, Fidelpak 
and most popular Cart Machine Manufacturers. 

(804)974-6466 Fax (804) 974-6450 

1./0.5-1; ,Seminole Trail, Charlottesville, Va. 22901 
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The ENCO DAD486x 
DIGITAL AUDIO DISTRIBUTION SYSTEM 

*Special 
Introductory 

Price 

$4500 
L 
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Professional Software for Digital Audio Broadcasting 
Ei Full Bandwidth Stereo Audio Record/Playback 
E Intuitive Graphic Audio Editing 
I: Instant Play "Array" & "Hof Buttons 
EMultiple Playlist Creation & Editing 
— Data Compression Options 

Operates on Any Common PC/AT 486 System 
, Choose Your Own Hardware Source & Options 
Network Multiple Workstations with LAN 

ENCO Systems, Inc. 
1866 Craighsire Drive • St. Louis, Missouri 63146-4006 USA 

Telephone: 800-ENCO-SYS (USA) • 314-453-0060 • Fax: 314-453-0061 

Booth #653 NAB New Orleans • Booth #133 SBE San Jose 
'Includes S/W and D.S.P. PC adapter 

CALL OR FAX FOR SPECS and TURNKEY OPTIONS 

LDL COMMUNICATIONS INC 

For your full turn-key or individual component 
needs...LDL supplies a full range of product 
and services for the FM broadcaster. RF 
transmission products include low power, 
side- mount antennas as well as high power, 
broadband, multi-channel antennas and 
combiners. 

CONTACT: 
LDL COMMUNICATIONS INC 
14440 CHERRY LANE CT, #201 

LAUREL, MD 20707 
Telephone: 301-498-2200 

Fax: 301-498-7952 
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Oh-Oh! 

. • \ 
* 

Call 
CORTANA 
. The 

Affordable 
Lightning 
Prevention 
System 

• Charge dissipation with 1/8", type 
304, sharpened stainless steel rods 

• Won't bend from ice/severe weather 

• Provide a continuous low-resistance 
discharge path for static electricity 

Cr7=ra ta r 

Write for a Free Brochure. 
P.O. Box 2548, Farmington. N. M. 87499 

Call ( 505) 325 5336 

MARATHON PRODUCTS CO. 
Audio Cartridge Rebuilding Division 

Rebuilding/reloading, like new, all prands, 

any length up to & including 3.5 rr inutes. 

$1.75 ea. FOB our plant, 48 hrs. delivery. 

New NAB Marathon Cartridges 
Prices Upon Request 

35 Years professional experience! 
Lifetime member AES, R.D. Myers Sr. 

Manufacturers of Audio Devices, Continuous Tape 

69 Sandersdale Rd. 
Charlton, MA 01507 

508-248-3157 or 508-853-0988 

"Serving the World With Quality" 

"Large Electron Power Tube 

Rebuilders Since 1940" 

Freeland Products, Inc. 
75412 Highway 25 

Covington, LA 70433 

800-624-7626 or 504-893-1243 
Fax 504-892-7323 

FM BROADCASTERS!! 
We can meet all your 
FM transmitter needs!! 

ii 
SOLID STATE - LOW POWER 
Amplifiers and transmitters are available at the popu-

lar levels of 30W, 100W, 300W, 500W, and 1KW. All 

units are solid state, broadband, and designed for both 

local and remote operation. 

ONE AND TWO TUBE HIGH POWER 

Medium transmitters with broadband solid state drivers 

and one zero bias grounded grid triode in their PA are 

available at 1.5KW, 3.5KW, 5.5KW, 7.5KW, and 12KW. 

Higher power transmitter utilizing two grounded grid tri-

odes (one as a driver) are available at standard outputs 

of 15KW, 22KW, 25KW, 30KW, 40KW, and 50KW. 

 Energy Onix 
"•111 , 752 Warren Street Hudson, New York 12534 

(518) 828-1690 FAX ( 518) 828-8476 

A Wise Enterprise 
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II SCIIIIIICLN 

•ARISTOCART 
•CAPITOIJAUDIOPAK 
A-2 
AA-3 
AA-4 

•FIDELIPAC 
300 
MASTERCART I 
MASTERCART II 
DYNAMAX 

•SCOTCHCART I AND II 

AND WE WILL RECONDITION THEM FOR YOU. 
CARTRIDGE RECONDITION WITH EXTENSIVE TESTING 

GIVES YOU THE 
114 III DIFFERENCE 

8684 RI 21, Naples, NY 14 ,312 (716) 374-5280 

Commercial Radio Company 
Duttonsville School Drive, Cavendish, VT 05142 

Phone 802-226-7582 Fax 802-226-7738 

Transmitter Parts For: 
RCA - Gates - Collins/Continental 

Mica Transmitting Capacitors: Sangamo, CD, Sprague, 
Aerovox, Acushnet types: CM-15, CM-20, CM-25, CM-30, HT, 
HK, AT, AK, F1, F2, F3, 30B, E, 1996, 291, 292, 293, 294 &G5. 

Fixed and Variable Vacuum Capacitors: Jennings, Dolinko & 
Wilkins. Mounting brackets and flanges. Vacuum relays. 

Oil Filled Filter Capacitors: Plastic Capacitor Corp., 600 to 40 
kV, 1 mFd to 30 mFd with special mounting brackets. Non-PCB 
oil capacitor replacements are available for most transmitters. 

Ceramic RF Capacitors: Centralab, Jennings, Sprague, High 
Energy, 5 kV to 40 kV. 

Variable Transmitting Capacitors: E.F. Johnson Co., 
Cardwell Condenser Co., insulated shaft couplings as used in 
phasors, variable transmitting capacitors. 

Weschier-Westinghouse: RF Ammeters, 0-0.5 Amps through 
0-50 Amps, internal and external thermocouples, expanded 
and linear or square-law scales. Sizes are 3 & 4 inch, round 
and square. Special meters are available. 

Radio Corporation of America - A division of Commercial 
Radio Company: RCA transmitter, phasor and antenna tuning 
unit parts. 

Transcom Corporation 
Serving the Broadcast Industry Since 1978 

AM Transmitters 

1kVV FM 1964 
1kW FM 1978 
2.5kW FM 1978 
3kW FM 1975 
3kW FM 1974 
3.5kW FM 1979 
15kW FM 1975 
25kVV FM 1988 
30kVV FM 1980 

FM Transmitters 

1kVV AM 1982 
2.5kW AM 1982 
2.5kVV AM 1976 
5kW AM 1968 
5kW AM 1972 
5kW AM 1977 
10kW AM 1988 

Gates FM1C 
Collins 831C2 
CCA 2500R 
CCA 3000D 
Harris FM3H 
Syntronics SI-F-3 
AEL 15KG 
TTC 25,000 
BE FM30 

Continental 314R1 
CCA 2500D 
McMartin BA2.5K 
Harris BC5H 
CCA AM5000D 
RCA BTA 5L 
Nautel ND-10 

50kW AM 1977 CCA AM50000D 

P.O. Box 26744, Elkins Park, PA 19117 

Phone (215) 884-0888 (800) 441-8454 

Fax (215) 884-0738 

 .) 

Tape cartridge reloading 
is our specialty 

American Media Services 
1836 Barnett, Weatherford, TX 76087 

CALL US FOR A QUOTE! 

Toll free phone: (800) 345-1953 

Toll free fax: (800) 356-1953 
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The New 1992-93 
M Street Directory 

IS HERE! 
• Over 25,000 updates 

• Complete, accurate listings of all 

radio stations 

• Unique dial card station listing for 

all markets 

• Formats, addresses, ownership, 

groups, facilities, CP's 

$32.95 +$3.00 shipping 
Send check or money order to: 

M Street Corporation 
304 Park Ave. S, 7th Floor, 

New York, NY 10010 

American Express orders call (800) 248-4242 

pROFESSIONAL 

AUDIO 
SERVICES 

Acoustic design 

Electronic systems design 

BROADCAST STUDIOS 

CONTROL ROOMS 
Project supervision 

Ask about our 
"Share the Risk" 

program 

Training 

Maintenance 

Over 25 years hands-on 
experience in the broadcast industry 

(708)482-4142 

WireReadyTM 
Offering a real choice for today's radio news 

Damned if you do, Damned if you don't... 

Today, if you still get your wire news service(s) on a printer, 
you spend hundreds of dollars a year on paper and ribbons 
and get very little for your money, except a royal headache. 

And if you've seen our competition, they charge you 
as much as $700/year just to maintain their basic software. 
And if you want to expand, they begin to double and triple 
their fees. Want to pull in more than one wire service? More 
bucks. Unless you talk to us...our systems cost a lot less. 

Now there's a way to get a world-class PC-based 
computerized news system for less than you now 

spend on paper and ribbons... 

• Wire News Automation • Spilt-Screen editing • Archiving • School Closings • Elections • Call-in monitoring • 

After four years, WireReady is now used by hundreds of AM and FM stations. Several of the largest state radio  
networks, and some of the biggest radio newsrooms and names in the business have computerized their newsrooms 
with WireReady. Toss in a few government agencies and a nuclear-powered aircraft carrier and we think we can 
handle your needs too. We'll be happy to send you references, information, or a demo, so give us a call today. 

31-H Union Avenue, Sudbury MA 01776 USA WireReady Newswire Systems Inc. 
(508) 443-8181 (800) 833-4459 FAX (508) 443-5988 
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Equipment Guide Call: (507) 280-4045 
1:11e) From Your Fax-Phone 

Radio's Most Effective Classified Ad Listings 

Classified Ads: On-Line On Your Fax 

Here's How to Get the Latest Equipment Listings: 

1. Call the Equipment Guide at (507) 280-4045, from your Fax Phone. 

2. Follow the operator's voice instructions, and you will be asked to press 
one or more of the following buttons on the phone: 

#1 — Used Equipment for Sale 
#2 — Equipment Wanted 
#3 — Employment Classifieds 

3. Remember, just follow the voice instructions, and you'll get a complete fax 
printout of all the information you want — right on your fax machine. 

Send Your Equipment Listing to Us — We'll Place it on the Equipment-Guide 

1. Copy this ad form. 
2. Use one form for each category. 
3. Fill it out & fax or mail it to us at: 

tquipment Guide 
Box 7001, Rochester, MN 55903 
Fax # (507) 280-9143 

Name:  Station•  

Address:  

City:  State:  Zip•  

Phone:  Fax  -

Ad Copy Below: (Use a New Form for Each Category) 

Equipment Categories: 

0 For Sale 0 Wanted 

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
 

AM Transmitters 

Antennas, Towers, Coax 

Automation Equipment 

Computer Equipment 

Consoles and Mixers 

Exciters: AM, FM, SCA & Stereo 

FM Transmitters 

Misc. Audio & Telephone Equipment 

Misc. Equipment & Parts 

Misc. RF Equipment 

Processing & Equalization 

Satellite Equipment 

Schematics, Tech-manuals & Books 

Speakers, Headphones & PA Equip. 

Source Equip: Us, CDs, Mikes 

STL, RPU, TSL & Remote Control 

Tape Equip: Reel, Cart, DAT, Cassette 

Test, Monitor & EBS Equipment 

Tubes, Sockets & Misc. Parts 

TV & Video 
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At a cost comparable to your current backup. 
The INTRAPLEX 4800 DDAT LINK Discrete Digital Audio 

Transmission LINK with 16-bit linear coding and no com-
pression gives you far better audio performance than a 
good analog system. 

With the 4800 DDAT LINK and the Ti line available  
from all telephone companies, there is enough bandwidth 
to handle your 15 kHz stereo (or dual monaural) signal. 
Further, there is sufficient bandwidth left over for SCA's, 
SAP channels, telemetry and control channels, and 
telephone circuits with no compromise in quality. 

An attractive low equipment price and attractive low 
Telco Ti rates mean operating costs compare 
favorably with equalized analog lines. =—= 

Call us at INTRAPLEX for full details 

and a quotation. Ireeplex 
Intraplex, Incorporated, 80 Taylor Street, Littleton, MA 01460-3427 

TEL: (508) 486-3722 / FAX: (508) 486-0709 



Advertiser Listing — October 1992 
How to Submit Articles 

Advertiser ae_g_etit 

360 Systgems 
Attronic Research 
American Media 
ATI 
Audi-Cord 
Audio Broadcast Group 
Axcess 
California Digital 
Coaxial Dynamics 
Commercial Radio 
Computer Concepts 
Continental 
Cortana 
Econco 
ECS International 
Enco Systems 
Energy Onb( 
Fidelipac 
Fidelipac 
Freeland Products 
Hall Electronics 
Harris Allied 

Advertiser Eage 

35 Henry Engineering 26 
4 Intraplex 33 
30 JRF Magnetics 19 
9 LDL Communications 29 
16 Logitek 24 
17 M-Street 31 
20 Marathon Products 29 
27 Michael Patton 14 
12 Micro Technology 23 
30 Modulation Index 21 
5 Professional Audio 31 
10 QEI 6 
29 QEI 12 
20 QEI 12 
25 
28 
29 
2 
7 
29 
28 
15 

R&A Broadcast Svc. 30 
Ramko 8 
SCMS 28 
Telos 13 
Transcom 30 
Wheatstone 36 
Wireready 31 

Radio Guide welcomes your comments, letters, 
articles and Tech-Tips. We prefer electronic 
submissions. 

1. MCI Mail to Judith Gross, at #507-3038. 
2. Modem: Call 703-370-7943 and request an 
XMODEM transfer. 
3. Mail a 3.5" or 5-1/4" double or high density 
floppy disk (Wordperfect 5.0 or ASCII) to: Judith 
Gross at 101 S. Reynolds St., Suite H-405, 
Alexandria, VA 22304. 

We also accept clean, typewritten or printed 
manuscripts mailed to Judith Gross at the above 
address. Photos and clean, camera-ready art 
with articles and Tech-Tips appreciated. 
Articles should be 750-1000 words in length and 
Tech-Tips should be 200-500 words. 
Radio Guide pays for all articles accepted for 
publication and Tech Tipsters will receive a 
Radio Guide pocket calculator. 

Power Priciples 

Continued from page 22 

There are a number of variations 
on the type of setups that need to be 
considered when adding protection. 
There could be one main service en-
trance (main disconnect or breaker 
panel) feeding everything. This is the 
sim plest to protect because it requires 
only a single unit. 

Or you could have a main service 
entrance wh ich feeds a generator trans-
fer panel, which feeds a transmitter or 
transmitters and a building power panel. 
In this case you need to determine if 
anything else is fed off the main, such 
as other panels or disconnects. If not, 
you should protect the GTP (load side). 
If there is other equipment being fed 
from the main, you should protect 
both the main and the load side of the 
GTP panel. 

Other possible situations might 
include equipment being fed directly 
from buss dusts, which suggests that 
you put in individual fused discon-
nects feeding equipment; primary and 
stand-by transmitters being fed from 
two panels, which becomes a budget-
ary concern; or 480 to 120/208 WYE 
(Y) step-down transmitter. 
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In the last case, if you protect the 
primary ( line) side you also provide 
protection for the transformer. If you 
protect the secondary (load) side, you 
leave any equipment being fed off the 
primary side unprotected. 

Finally, remember that a spike/ 
transientwil I always follow the path of 
least resistance and seek the shortest 

path to ground. This is the role of the 
TVSS, to become that path of least 
resistance. But if you only protect the 
main service, the protector will "sleep" 
through any internallygenerated spike 
downstream. For optimum results, iso-
late and protect at the source or as far 
downstream as possible. 

Dick Townsend manages the 

broadcast division of Energy Con-
trol Systems in Fort Worth, TX He 
can be reached at 817-483-8497. 

Roll The Dice On Credit ? • 
• 
•• 

Sound's silly, doesn't it? But in reality, you may be doing just that. 
Equipment manufacturers, contract engineers and other services 
are at the mercy of their clients' ability or willingness to pay. 

Broadcast Credit Reporting Service can help take much of the 
guess-work out of making credit-granting decisions. Member 
supported B.C.R.S. hasfront-ltne information on who's paying and 
who isn't. And since B.C.R.S. reports only on broadcast stations, 
we can devote our time to accuracy. Don't gamble - call now! 

Broadcast Credit Reporting Service 
P.O. Box 361, Rochester, MN 55903 

Phone: (507) 252-9337 Fax: (507) 282-8553 



The Digital Auclio 
Cart Machine 
I) eople like the sound of Digital Audio. 

It's revolutionized the 
way listeners respond to 
radio. Today, 360 Systems' 
DigiCart brings consistently 
great sound to spots and 
ID's too. 

DigiCart delivers the 
production values of an ex-
pensive workstation in a 
cart-sized format. Seamless 
back-to-back cuts. Smooth 
fades. Fast and precise editing. 
Your production people will appreciate its ease of 

operation the first time they use it. 
But the best reason to go digital is 

for quality, and DigiCart delivers on 
every count. Rugged Bernoulli cartridges 
with a ten-year field track record. Dolby 
AC-2 data compression that puts 
six times more audio on every 

disk. Optional hard disks by 
Hewlett-Packard, with a 
250,000 hour MTBF figure. And 
premium audio specs that leave 
every other cart machine in the 
dust. 

At $3,995 DigiCart is the 
most cost effective record-play 
stereo cart machine on the 
market today. And it's also the 
best sounding one ever made. 
Call us today for a brochure on 
how DigiCart can bring an even 
better on-air sound to your 
station. 
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18740 Oxnard Street, Tarzana, California 91356 U.S.A. 
Telephone (818) 342-3127 • Fax (818) 342-4372 

Bernoulli is a trademark of 'omega Corp. Dolby and Hewlett-Packard are trademarks of the respective companies. 
© Copyright 1992 by 360 Systems. DigiCart is made in the U.S.A. 



A Little Bit of MAGIC... 

THE R-10 IS BASED ON A SIMPLE PREMISE: 
Low cost does not have to be synonymous with low 
quality (as is so often experienced). When you've got 
Audioarts' experience and expertise, value engineering 
becomes a task of carefully defining the features re-
quired and manufacturing in an efficient manner, utilizing 
the best of computer and machine technology. 

THE RESULTS ARE SELF-EVIDENT: the R-10 is 
a fully modular console, with the componentry you'd 
expect to see in a much larger design. No other console 
in its price range can even come close! 

The R-10 has gold audio switches, gold edgecard 
connectors, conductive plastic faders, conductive plas-
tic monitor pots, fully burned- in socket-mounted ICs, 
industry standard machine control switches and, of 
course, documentation and instructions that make 
installation really simple. 

With the R-10 you can take advantage of Audioarts' 
reputation and experience, and be assured that quality 
and performance will be yours. 

  AUDIOARTS ENGINEERING 

6720 V.1 p. Parkway, Syracuse, NY. ( tel 315-455-7740/fax 315-454-8104) 




