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Westinghouse to Acquire Infinity 
Deal Sparks Speculation, Questions 
About Ramification of Merger 
NEW YORK Only time will tell how the 
purchase of Infinity by Westinghouse/CBS 
will affect the radio industry. 
But the announcement on June 20 of the 

pending $4.9-billion deal, which creates 
an 83-station radio group with an estimat¬ 
ed annual revenue in 1995 of $973.5 mil¬ 
lion, was enough to send stock prices up 
on other publicly traded radio groups. 
“That is a big deal for radio," said Dick 

Blackburn of Blackbum and Company Inc. 
“Forget the dollar amount, when you’ve got 
two or three groups at the top of an industry 
and two of them merge, that puts it far 
above the rest. It’s an industry shaker." 
Blackbum said that the merger will have 

a lot of impact. 

“People looking to get into those markets 
will look at them differently,” he said. 
"People looking to get into other markets 
might move faster now. If you’re not mak¬ 
ing moves and other people are, then 
you’re falling behind.” 
Charles Giddens, managing director at 
Media Venture Partners, said the merger 
“speeds up the clock on the consolida¬ 
tion,” a fallout from the 1996 
Telecommunications Act for which the 
industry was waiting. 
“We’ll see more of this,” Giddens said, 

adding that it makes sense for the large 
groups to consolidate first as the industry 
strives to maximize profits. 
In predicting the success of such 

mergers, Giddens said that a lot of empha¬ 
sis is on management. He said that Infinity 
President and CEO Mel Karmazin is seen 
as a good manager who will improve the 
lot of all the stations in the group. 

Karmazin will be chairman and CEO of 
the combined radio group. 
According to BIA Consulting, the new 

Westinghouse/CES/lnfinity group will 
continued on page 8 

Heads Up in 
Michigan, 
Montana _ 
Antenna structure owners 
in those states have until 
July 31 to register their 
towers with the FCC. For 
more information and the 
necessary forms, 
contact the FCC at 
(800) 322-1117. 

Conference Answers EA S Questions 
by Lynn Meadows 

EMMITSBURG, Md. Security, moni¬ 
toring assignments, redundant messages 
and the role of the National Weather 
Service — each was a hot topic during a 
nationwide Emergency Alert System tele¬ 
conference hosted in June by the Federal 
Emergency Management Agency. 
The two-hour conference began with 

officials from the Federal 
Communications Commission, FEMA 
and the NWS discussing features and 
rules of EAS, the emergency system that 
will replace the Emergency Broadcasting 
System. 
The old EBS was initiated in 1963 by 

the late President John Kennedy. 
According to Frank Lucia, acting chief of 
the EAS staff, the EBS has been activated 
more than 20.000 times since 1976. 
It is currently activated about 150 times 

each month almost always at the local 
level. But the old relay system could not 
keep pace, and several years ago the FCC 
began looking for something more mod¬ 
ern. As one FEMA official explained, 
watching the movie “Twister” will give 
the public a good idea why a well-
planned emergency system is necessary. 

EAS tests 
The new EAS can be set on automatic 

for stations with unattended operation. It 
has a shorted two tone: Weekly tests will 
be 10 seconds while the required monthly 
test will be just 20 seconds plus the 
length of the text message. 
With the new “web” system, each 

station will have two mandatory links. 
One could be a NOAA weather radio 
input if it is in the state plan. Stan 
Johnson, program manager for NOAA 
weather radio, said the overwhelming 

majority of past EBS activations were 
related to weather. 
NWS activation is a concern to many 

broadcasters. As it turns out, the NWS 
continued on page 12 ► 
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Eureka-147 
Continues 
To Spread 
by Marguerite Clark 

MONTREUX, Switzerland 
The third International Symposium 
on Digital Audio Broadcasting took 
an in-depth look at the current con¬ 
dition of radio and where it is 
heading. 

Organized by the European 
Broadcasting Union (EBU) in asso¬ 
ciation with the EuroDAB Forum 
and Eureka-147, the June gathering 
focused on worldwide technical 
developments and challenges to be 
faced in the digital era like new data 
services, new business, and the man¬ 
ufacture of digital components. 

Optimism 
Approximately 500 participants — 

all conveying a message of optimism 
— came to hear more than 50 speak¬ 
ers take part in seven sessions. 

As keynote speaker David 
Witherow, president of the 
EuroDAB Forum, said in his open¬ 
ing address, “Eureka-147 is on its 
way to becoming — if it is not 
already — a world standard for digi¬ 
tal radio.” 
The Symposium gave attendees a 

continued on page 9 
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Newswatch 
WBA Summer Convention 

GREEN LAKE, Wis. The Wisconsin 
Broadcasters Association is hosting its 
45th Anniversary Summer Convention 
July 17-18 at the Heidel House Resort. 
The 20th annual WBA golf tournament 

will take place July 17, along with a fish¬ 
ing derby, broadcast exhibit reception 
and opening night dinner, auction and 
entertainment. 
On July 18, there will be a day-long 

engineers’ workshop featuring current 
topics in engineering and an EAS 
Summit. Morning and afternoon con¬ 
vention workshops will take place on 
July 18, separated by a keynote 

luncheon with a presentation by Marcus 
Conyers. 
The WBA Hall of Fame Reception and 

Dinner on July 18 will conclude the 
convention. 

Eighteen PCS Buyers Default 

WASHINGTON The licenses of 18 win¬ 
ning bidders in the broadband Personal 
Communications Services (PCS) auc¬ 
tions are being reauctioned. 
According to the FCC Wireless 

Telecommunications Bureau, the 
required down payments on those 
licenses were not received by the May 
15 deadline and were deemed to be in 

default by the bureau. 
A simultaneous multiple round auction 

for the 18 licenses was tentatively sched¬ 
uled to begin July 3. 

Meeting the Challenge 
Of Change 

LOS ANGELES The 1996 NAB Radio 
Show will take place Oct. 9-12 at the 
Los Angeles Convention Center. 
“Meeting the Challenge of Change” is 
the theme of this year’s show, which will 
offer over 70 sessions covering all 
aspects of the radio industry. 
The NAB will also sponsor several spe¬ 

cial interest sessions: The NAB Digital 

Whether you will use your system in "Live 
Assist" mode, Satellite mode, or completely 
automated, the PhantomLite has all the horse¬ 
power that most stations need. It will handle 
audio switching and routing, automatic time¬ 
adjustment of commercial breaks, scheduling, 
logging, and a whole list of other tasks...and its 
functionality multiplies as you network systems 
together. 

Call Harris today to find out how easily you 
could be "up and running" with a system that 
has already proven itself to be simple, reliable, 
and great sounding. And now, with our special 
lease rates available, it could be the best deci¬ 
sion you've made all year. 

You know the world is crowded with digital 
audio systems. When you are faced with 

making a decision, it can be a confusing mess of 
features, reliability, and cost considerations that 
would frustrate any broadcaster. If you're 
looking for an answer that has the flexibility to 
give you total control, a gleaming track record to 
calm your nerves and a payment plan that won't 
break your checkbook, Harris and RDS have 
made it easy with the PhantomLite. 

The PhantomLite is a trimmed down version of 
the reliable, industry benchmark Phantom 
system that has satisfied hundreds of radio 
operators over the past few years. The 
PhantomLite system has features that others 
would have you believe are either impossible, or 
are only available in the highest price range. For 
example, a single PhantomLite system can 
handle manual or automatic recording, network 
transfers, scheduling, logging, and other tasks 
all while it remains completely functional on 
the air, making you sound great. 

TEL: 1-800-622-0022 
FAX: 1-317-966-0623 
http://www.broadcast.harris.com 
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PhantomLite 
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Radio Seminar: Creating the Future; 
Engineering Management Seminar; 
Keeping Good People in Turbulent 
Times; and Internet Boot Camp. 
Guy Kawasaki, best-selling author of 

“How to Drive Your Competition Crazy” 
and “Creating Disruption for Fun and 
Profit,” will be the keynote speaker at the 
opening session. 
Edward F. McLaughlin, chairman and 

CEO of EFM Media Management Inc., 
will receive the 1996 NAB National 
Radio Award. 
Leeza Gibbons, radio and television 

personality, will host the annual NAB 
Marconi Radio Awards Dinner & Show 
on Oct. 12. 
To register for the show, visit the NAB 

Website at www.nab.org or call (301) 
216-1847. 

continued on page 3 
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No Change in Talk Radio Audience 
changed enough with the times to attract 
a larger audience." 
Rich Wood, director of WOR Radio 

Network which carries Bob Grant, agreed 
by Sharon Rae 
Rover News Services 

ANN ARBOR, Mich. Despite a wide 
spread belief that the number of talk radio 
listeners has burgeoned, research shows 
that the talk radio audience has not grown 
all that much over the past few years. 
That is one of the findings of a study by 

a Univ ersity of Michigan researcher who 
studied 13 Times Mirror Center polls 
from 1993-1996. 
Michael Traugott, professor of commu¬ 

nication studies, found that the number of 
regular listeners to call-in shows whose 
topics include current events, public 
issues and politics remained fairly con¬ 
stant between 1993 and 1996. In May 
1993. 17 percent of respondents said they 
listened to talk radio compared to 18 per¬ 
cent in March 1996. 

Unconventional wisdom 
The relative size of the regular audience for 

show s such as Rush Limbaugh. Bob Grant. 
G. Gordon Liddy and others has ranged 
from a high of 22 percent in June 1994. to a 
low of 15 percent in October of 1994. 
"The conventional w isdom that the talk 

radio audience is grow ing is not support¬ 
ed." said Traugott. "Neither the size of 
the audience nor its demography and ide¬ 
ology seem to have shifted over time." 
The study, which analyzed survey sam¬ 

ples ranging from 1.000 to 3.800 respon¬ 
dents over the last three years, found that 
a higher proportion of men than women 
listen to talk radio on a regular basis. The 
numbers for men range from 18 percent 
to 26 percent in the 13 surveys, while 
women’s numbers vary from 12 percent 
to 19 percent. 
Traugott’s research showed no difference 

in attention to talk radio among whites and 
minorities, but his results did show that 
Americans under 30 are less likely to lis¬ 
ten regularly. The study also revealed that 
college educated people with incomes 
over $50.000 are more apt to tune in. 

In addition, more republicans (18 to 28 
percent) than democrats (12 percent to 19 
percent) or independents (14 percent to 
22 percent) said they listened regularly to 
talk radio. 
Traugott found no indication that the 

size of talk radio's audience increased 
since 1993 or that its composition 
changed significantly or regularly. 
"White men are no more likely to be lis¬ 

tening for long hours to right wing shows 
than they were 3 years ago,” said 
Traugott. "Neither are republicans, nor 
the people who voted against (President) 
Clinton in 1992, nor the people who are 
unhappy with the way he's doing his job. 
"It may be possible — even likely — 

that listeners now are more likely to 
attribute their political viewpoints to talk 
radio and that the psychological benefits 
they reap from listening, as well as the 
likelihood of their becoming politically 
mobilized, have changed." 
The study found that frequent talk radio 

listeners were more likely to pay attention 
to government, politics and domestic news. 
They were more apt to hold politically 

conservative views but were just as likely 
as occasional listeners to believe that 
politicians care about the opinions of 
ordinary citizens. 
"The data do not suggest that the audi¬ 

ence is composed of listeners with a wide 
range of political views." Traugott said. 
"In general, the listeners seem to have a 
clear sense of what they are looking for 
and what to expect when they tune in. 
There may be some heterogeneity in the 
range of offerings across the genre, but 
the content within a given show does not 
reflect an open exchange of political 
points of view." 
According to Doug Silver, a news talk 

radio specialist with Silver Broadcast 
Consultants based in Orlando. 
Traugott’s numbers seem right on the 
money. While he agrees there has been 
virtually no growth in the numbers of 
listeners over the past few years. Silver 

Newswatch 
► continued from page 2 

Station Totals 

WASHINGTON According to the FCC. 
as of April 30. there were 4.890 AM 
radio stations. 5.345 FM radio stations 
and 1.834 FM educational radio stations. 
That brings the total radio station count 

to 12.069. The FCC also reported that 
there were 2.589 IM translators and 
booster* as of that date. 

Digital Audio & Video 
Workshop 

PHILADELPHIA Ute Eighth Annual 
Digital Audit» & Video Workshop will 
take plate Ott I-4 at the Holiday Inn 
Seleel in Philadelphia 
The workshop is sponsored by the 

Consumer Electronic»» Manufacturers 
Association with the participation of the 
Consumer Idectronics Society of the IEEE. 
The wmlsshop will look at how broadcast’ 
ina, telecommunications, computers, con¬ 
sumer electronics and cable converge on 
the digital audio and video engineering 
world |,ast year’s workshop gave 

engineers one of the first previews of DVD 
technology. 
Fees and registration vary from $100 to 

$625. depending on the number of ses¬ 
sions and membership. For more infor¬ 
mation about the workshop, e-mail Lisa 
Fasold of the EIA at lfasold@eia.org 

AWRT Annual Awards 

NAPLES, Fla. American Women in 
Radio and Television (AWRT) presented 
its annual industry awards at the AWRT 
45th Annual Convention in late June. 
The AWRT Achievement Award is 

intended to recognize a well-respected 
AWRT member who has strengthened the 
role of women in the industry and con¬ 
tributed to the improvement of the com¬ 
munity. Patricia Mahoney, senior manag¬ 
er. Iridium Inc., received the 
Achievement Award this year. 
AWRT Star Awards recognize individu¬ 

als and companies who have exhibited a 
commitment to the issues and concerns 
of women. This year, the "Company in 
Radio" Star Award was presented to 
Radio One Inc.. Baltimore. © 

said programmers "must realize that 
your callers are not your audience. 
They’re a very tiny percentage — less 
than 1 percent — of your listening 
audience. And when you try to please 
your callers, you're not pleasing your 
listeners. 

Not delivering 
"Talk radio doesn't address what people 

really care about. It's not delivering. 
People want to hear about human rela¬ 
tionship problems and concerns." 
That could be one of the biggest chal¬ 

lenges for talk radio. 
"Talk radio hasn't changed with the 

times." said Silver. "New studies show 
the younger 25-54 adults are more apa¬ 
thetic toward politics than they have been 
in 30 years. Talk radio is still doing poli¬ 
tics and stodgy old topics that nobody 
cares about except older demographics. 
And people listen to radio out of habit... 
Talk radio's mistake is it hasn't learned 
how to innovate." 
Silver agreed with the study's general 

findings but questioned the research. 
"What did they expect to find that was 

any different?" he asked. "Talk radio 
really hasn't changed that much so why 
should the listenership change? Why 
should the politics change? What hap¬ 
pened here is that talk radio hasn't 

there really is not much new in Traugott's 
study. As he pointed out. "The suggestion 
that the callers are conservative... well, 
conservative talk politically is what dri¬ 
ves this format." 

Said Wood. "The numbers for 
Limbaugh and the numbers for Liddy are 
going down. But what you have to under¬ 
stand — particularly for Limbaugh — is 
that (the numbers) were so high... the 
show was such an outrageous success, 
that no one is going to stay at that level 
forever. They are just bound to come 
down. 
"But to say that because those shows 

are going down and the number of sta¬ 
tions that carry Joy Brow ne, for example, 
are going up. it doesn't mean that talk 
radio is getting smaller, it means that the 
topics are different." 
Wood explained. "You can only bash 

Bill and Hillary so much and rehash the 
same topics over and over again before 
people begin to tire of it. That's why Joy 
Brow ne is growing. Because the topics of 
interest are personal, they're always 
changing. Everybody has a different 
problem." 
That, according to Wood, never gets old. 
"The confrontational political talk 

shows are beginning to lose audience. 
But that doesn't mean other things aren't 
coming in to take their place." © 
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Keep Radio Diverse, Competitive 
WASHINGTON The line between 
opportunity won and opportunity lost is 
suddenly more tenuous and fragile. 
Many things are poised to happen; it is 

just a matter of how well they get execut¬ 
ed that will determine if radio reaps the 
rewards or suffers the consequences. 
What do I mean? 

On the plus side. Consolidating owner¬ 
ship in a market allows radio operators 
to expand on the basic concept of an 
LMA. You package stations together and 
sell them for higher rates, thus bringing 
in more revenue to the business by ele¬ 
vating the rates. 
Radio, after all, still garners the 

lion's share of media consumption -
something in the vicinity of 40 percent 
of all media consumed. Rightfully 
then, it should garner the lion s share 
of the advertising pie. To date, it has 
not. 
The key has to be. though, that the value 

radio delivers is enhanced, thus elevating 
the rates for individual stations as a rule, 
allowing standalone competitors that 
remain in the markets the chance to bene¬ 
fit from the changes and not be priced out 
of the market. 
That is really the big negative here. 

Operators who have been in radio with 
only one or two properties in a market 
are in real danger of being driven out of 
business. 
Theoretically, of course, radio is a 

local medium and stations, regardless 
of who owns them, compete locally. 
But the reality is that a standalone 
combo probably will not have the 
resources of a giant like Group 
W/CBS/Infinity. The playing field 
will not be a level one wherein excel-

Radio: Small... 
SYRACUSE, Ind. Do You Know Who Your Listeners Are? WAWC(FM| in 
Syracuse, Ind., held a station take-over promotion recently at the Milford Stop-
n-Go in Milford, Ind. (population; 600). Owner and General Manager Bill 
Dixon writes that the remote event had, as it focal point, lower gasoline 
prices. The station offered free gasoline to the first listener to drive to the sta¬ 
tion in something other than a regular car or truck. The winner was a listener 
on a 1956 Farmall MTA tractor, pictured above with WAWC Morning Man 
Terry Jacobs._ 

lence in broadcasting will equate 
to success in business. 
Which is a dangerous thing for the 

health of radio. Look at its history here in 
the United States. It flourished as an 
entrepreneur’s medium with engineers, 
entertainers and businessmen and women 
with ideas. 
In fact, entrepreneurial companies 

like Mel Karmazin’s Infinity. Bill 
Paley's CBS. Frank Conrad's 
Westinghouse were prime examples of 
what the Telecommunications Act of 
1934 allowed you to become — but not 
at the expense of the small stations run 
by less well-funded entrepreneurs and 
minorities. 
Many of today’s top broadcast compa¬ 

nies began small — usually no more than 
an idea and a love for radio and lots of 
hard work parlaying single station 
operations into groups of well-run radio 
stations. 

... And Big 

.BOSTON KISS CONCERT 17 
—- the self-proclaimed biggest radio 
station concert in the country — 
was another sun-soaked success this 
year. 
A sold-out crowd of 19.900 attended 

the WXKS-FM 11-hour concert, which 
included performances by 24 
national acts. 
Proceeds from the concert — an esti¬ 

mated $50,000 —- were donated to 
The Genesis Fund. Over the years, the 
contributions have helped to establish 
the Jeffrey Osborne-KISS 108 Hearing 
and Language Disorder Clinic. 
Additional beneficiaries include the 

Big Brother Association of Greater 
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Before you say that is essentially what 
is going on here, let me point out that 
time limits on ownership (remember 
operating a station for three years before 
selling it?) and local limits on ownership 
(duopoly rules) allowed for diversity of 
the airwaves. 
It allowed for big players and smaller 

players to duke it out in a market and 
gave both players a fairly even shot and 
succeeding. 
1 am uncomfortable with the notion 

that one huge company is going to own 
such a large share of the revenue pie per 
market. 
Relaxing the national ownership lim¬ 

its on how many stations one entity can 
own is one thing. Allowing such a huge 
concentration of resources and revenue 
in a single market disturbs the balance. 
It’s like beachfront property. There is 

only so much of it to go around. Once 
you give up the land to the huge develop¬ 
ers and the high-rises go up — that is it. 
There ain’t no more. And who will reap 
the rewards? 
The developer of course. Not the little 

guy left with the bungalow for rent on the 
beach. There should be a better plan for 
exploiting one of this country's greatest 
resources: free, public-service oriented 
radio. 

Bryan Adams with 
KISS 108 s Bill Costa 

Boston and the Big Sister Association 
of Greater Boston. 
Seal, Melissa Etheridge, Bryan 

Adams, Gloria Estefan. Harry Connick 
Jr., Joan Osborne, All-4-One, Voice of 
the Beehive, La Bouche and Color Me 
Badd were just a few of the artists who 
performed. 

WE 
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Readers Forum 
If you have comments for Radio World, call us at 800-336-3045 or send a letter to Readers Forum 
(Radio World, RO, Box 1214, Falls Church. VA 22041 or e-mail 74103.2435@compuserve.com or 
MCI Mailbox #302-7776). All letters received become the property of Radio World, to be used at 
our discretion and as space permits. 

Local defense 

Dear RW. 
I have just read "Live. Local Radio: In 

Defense of the DJ" by Scott Clem in the 
May 29 issue of RW. 
In it. Mr. Clem says he does not buy the 

premise that the role of the traditional 
local DJ is headed for certain death. He 
then launches into a splendid defense of 
that role. 
Having been a local DJ myself for the last 
15 years or so. (though, by my own choice, 
not any more). I heartily endorse each and 
every point scored by Mr. Clem in their 
defense. The collective thrust of all those 
points boils down to public service. 
Now. having established my support. I 

must go on to say that I do buy the premise 
of the certain death scenario — or at least a 
nap of Rip Van Winkle proportions. 
1 offer some varying viewpoints in sup¬ 

port of my opinion. 
The small-market station owner: This 

person loves radio. He or she is a go-get¬ 
ter with a thumb on the proverbial pulse 
of the community. But. so do 15 to 20 
other owners (and that's here in the cen¬ 
tral Shenandoah Valley of Virginia). 
The local business person: These people 

can count on anywhere from 6 to 12 sales 
calls every week or so from the cadre of 
radio stations, not to mention the print 
and TV sales forces. That's a consider¬ 
able chunk of time per week for the bare 
bones, hard-working, trying-to-survive 
local business person. 
The radio sales executive: OK. you try 

to survive on a straight commission on 
whatever bones the house accounts throw 
your way. And then join the horse race 
with the rest of those sales execs from all 
those other stations. 
And last but not least, the local DJ: Just 
how much do you think it takes to sup¬ 
port one little ol' local DJ? Heck, they 
can live on eight, maybe nine thousand a 
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year, can't they? After all. they just do a 
four-, five-, six-hour daily air shift, six 
days a week. And maybe two or three 
hours of production related activity. Oh 
yes. then there's the weekly remote 
broadcast (usually on that one day off). 
Then there's the health plan —scratch up 
one for the industry — but no retirement 
benefits, at least not where I come from; 
and as far as radio broadcasting goes, 
there are a lot of places like the one I 
come from. Don't get me wrong; I think 
the vast majority of small station ow ners 
try. but the bottomline rears its ugly snoot 
a few too many times. 
Now. I ask you. just what kind of career 

is that for your average local DJ. The 
answer is: there is no career in that. 
That's why I got out. Nowadays. I am a 
professional voiceover artist/jingle 
singer. I also am involved in musical the¬ 
ater. theater and concert performance. 
Now all of those lines of work may 

seem like a loosely woven way of life, 
and I may have a considerable way to go 
yet. But I swear. I believe it is more of a 
career than the path of your local DJ. 
And I don't put down the army of local 
DJs; they arc truly a valiant lot. 
One of the healthiest highs I know of is 

the act and art of radio broadcast. But the 
magic stops a pay day and the days w hen 
you get a few more footprints on your 
face or hours added to your day — w ith 
no compensation of a monetary nature. 

I take heart in Mr. Clem's remark that the 
industry will see its mistake and swing 
back to more local DJ programming. He is 
in a position to survey the industry from a 
higher position that I. But. Mr. Clem, in 
the trenches it doesn't look so good. 

If there is a truly local radio station in 
your neck of the woods, write them a let¬ 
ter of thanks for braving the storm and 
staying involved. Say something kind to 
the local DJ too. it may be his or her only 
Christmas bonus. 
Three cheers for the local folks. 

Brian D. Holsopple 
Waynesboro. VA 

AM association 

Dear RW. 
This note is aimed at AM broadcasters 

w ho have standalone investments or joint 
ventures with FM properties and believe 
their AM stations are still viable products. 
Not so many years ago. I built what I 

consider a high-power AM facility 
because I believe in the future of AM 
radio. I. however, have come to the under¬ 
standing that our industry is loaded with 
enemies of the AM spectrum. I believe the 
only future that AM broadcasters have is 
to band together and form an association. 
The goal would be the protection and 
enhancement of the future of AM radio. 

I can already hear the groans from those 
that believe that only one association 
should represent us all. but that is truly 
not a viable alternative, as the majority of 
broadcasters today are so enthralled with 
FM they have forgotten the medium that 
put them where they are. 
We have a great number of issues that 

apply only to AM that nobody wants to 
address. An association of AM broadcasters 

ROC 
Take 

Charge 

The decision by the developers of the USA 
Digital Radio digital audio broadcasting systems 
to withdraw' from official DAB testing is anoth¬ 
er in a string of signals that the process is run¬ 
ning amuck. (That’s not saying USA Digital 
Radio did the right thing.) It is time radio broad¬ 
casters take control of their destiny. 
While the National Association of Broadcasters 

is coordinating the testing with the Electronic 
Industries Association, the NAB has failed to maintain a balance 
between the vested interest of the El A and its ties to the rival Eureka-
147 system and that of the in-band proponents. The Federal 
Communications Commission also does not appear interested in the 
evaluation process, only wanting a recommendation from the industry. 
So who should be in charge? 
The Radio Operators Caucus should step forward and take up the chal¬ 

lenge. The ROC. an ad hoc committee of some of radio's most powerful 
owners and operators, has the clout and money to form a mechanism to 
guide the development of an in-band system for U.S. radio. 
Though testing so far revealed some serious problems with second-

adjacent interference with in-band systems, that does not mean the 
technology will not be feasible. And consider who is behind the in-
band systems: AT&T. Westinghouse, Gannett. 
Eureka-147 is on its way to becoming a worldwide standard. But 

that does not mean there cannot — or will not — be an in-band 
worldwide standard. Not every country in the world is on the Eureka 
bandwagon and not all broadcasters, especially the commercial oper¬ 
ators in Europe, are sold on the new-band scheme. 
The development of a DAB system for the United States that fits the 

needs of U.S. broadcasters is critical. If the ROC cannot put things 
back on track with the current process, it must salvage what it can 
and implement a new mechanism to guarantee that a solid, undisput¬ 
ed recommendation w ill be presented to the FCC. 

— RW 

strictly dedicated to AM could address 
these problems best. 
Examples: Incidental radiation that has 

standards that nobody enforces anymore: 
and combination owners or FM-only 
owners who have a tendency to promote 
FM over AM and continually cite the 
noisiness of AM. 
AM is noisier, but it certainly does not 

need additional help from new types of 
lighting, improperly shielded RF devices 
such as microwaves, improperly shielded 
CB systems, improperly constructed AM 
radio, improperly engineered automo¬ 
biles with noisy ignition systems, 
improperly engineered TV sets or VRCs. 
two-way radios and everything else that 
generates noise in the AM band. 
AM stereo has turned into a fiasco. 

Technical advances such as noise-free 
radio have received nothing but a nose¬ 
thumbing session from a bunch of elite 
engineers that don't have the foggiest 
idea what it takes to make a living with a 
standalone AM. 
Other concerned broadcasters can contact 
me so that we can research the possibility 
of saving the AM industry. The daytime 
broadcast association did it themselves and 
we AM broadcasters can do it ourselves 
through the field of legislation. 

If you are interested in saving your 
investment and the future of AM radio, 
please drop me a note at P.O. Box 49. 
Park Rapids. MN 56470. Maybe I will be 
surprised and no one w ill w rite. 

Ed DeLaHunt 
President/General Manager 

DeLaHunt Broadcasting 

Competition 

Dear RW. 
It is very disheartening to read that a 

station I used to engineer for is slammed 
in the pages of RW. 1 refer to the User 
Report from Paul Stenstrom on page 86 
of the May 29 issue. 

In the article. Mr. Stenstrom said. "We 
also compete with a local sattellite-fed. 
low-budget country station." 
I took that statement to be an insult to 

the station he is referring to. and am dis¬ 
appointed that RW did not exercise edi¬ 
torial judgment to remove the low -budget 
reference. 
As the former engineer. I can attest that 

the station in question is definitely not 
low budget. It does, however, have a 
comparable budget to other stand-alone 
FMs in similar market sizes. I was able to 
work with a top-line transmitter, a top-
line processor, a top-line console and top-
line cart machines. When I needed equip¬ 
ment. parts or whatever, 1 was able to get 
them, period. I considered our sound 
quality to be on par w ith the major mar¬ 
ket stations, even though our processor 
was a few years older. 
Even though the station used a satel¬ 

lite sen ice part of the broadcast day. it 
was far from being a low-budget opera¬ 
tion. I hope that RW will use better 
judgment before allowing radio stations 
to publish left-handed insults about 
their competitors. 

John Hendry 
Richardson. TX 

Correction 

The Gentner Communications 
Conference Call Center is not based 
on its TS612 multiline telephone 
system, as reported in "NASCAR 
Taps Gentner for Races." RW. June 
12. Although the technologies offer 
similar benefits to broadcast shows, 
the capacities and costs of the two 
approaches differ substantially. For 
more information on the TS612 or 
Gentner Conference Call services, 
contact Gary Crowder at (801 ) 974-
3624 or gcrowder@gentner.com 
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High Schools Breed New Crop of Radio Stars 
School Stations Provide Students 
with Necessary Elements of Success: 
Hard Work, Good Fun, and Camaraderie 

by Alan Haber 

Part I of III 

WASHINGTON Albert Einstein said 
success is comprised of three distinct 
elements. 
The shaggy, white-haired scientist 

once suggested, “If A is a success in 
life, then A equals x plus y plus z. Work 
is x, y is play, and z is keeping your 
mouth shut.” 
Success is undoubtedly on the minds 

of the teachers, advisors and students 
striving to make a go of their high 
school radio stations. There is some¬ 
thing of a groundswell of activity on 
that front. 
According to Kristine Hendrickson, 

director of Conferences and Member 
Relations at the National Association of 
College Broadcasters, there are approxi¬ 
mately 229 high school radio stations in 
the United States. 
She added that the number of inquiries 

about high school radio coming into the 
NACB in the last two years has been on 
the rise. 

Einstein equation 
Dr. Joe Misiewicz, who teaches man¬ 

agement and social responsibility at 
Ball State University in Muncie, Ind., 
and recently stepped down as general 
manager at WBST(FM). a National 
Public Radio station in Muncie, said 
about 38 states have high school broad¬ 
casting associations. 
The Einstein equation for success is 

being proven at least two-thirds correct 
in the hallowed halls of high school 
radio. 
When the ranks of tomorrow’s radio 

workforce aren’t learning the tricks of 
the trade in the classroom or on the air 
or doing homework, they are off some¬ 
where blowing off packets of well-
earned teenage steam. 
They are not likely keeping their 

mouths shut, however. 

They are, after all, looking toward 
careers — or, at the very least, having 
fun — in radio, a medium in which it is 
rarely advisable to keep quiet. 

A growing movement 
While the number of high school radio 

stations may look pale alongside the 
ranks of commercial domestic AM and 
FM stations, it signals a growing 

movement that is helping to mold the 
next crop of radio professionals to 
emerge in small, medium and large 
markets across the country. 
One force in this movement is 

Haverford High School in Havertown. 
Pa. Haverford students operate 
WHHS(FM). which is on the air from 
2:15 p.m. to 10:00 p.m. during the 
school year. 
The station began as an experiment in 

radio electronics back in 1949. thanks to 
the combined efforts of a physics 
teacher, a chemistry teacher and Oscar 
Granger, the school principal at the time. 
In 1992, after changing its frequency 

from 89.3 to 107.9 FM, WHHS was 
able to cover a five- to 10-mile radius 
and realize an audience of around 
2.500. 
WHHS's David Brouda said the sta¬ 

tion is buying a new stereo on-air 
board, and may be getting a stereo gen¬ 
erator, donated by an as-yet-unnamed 
college station. 
He said that with the new equipment, 

"the station would be stereo for the first 
time ever. It’s been mono since the 
start. 46 years ago.” 
In addition to broadcasting alternative 

music, WHHS provides a variety of 
specialty shows and a news segment 

called "Haverford Happenings” to lis¬ 
teners. The station covers school sport¬ 
ing events and local elections. 
Students who go on the air have to 

learn the appropriate federal regula¬ 
tions, how to organize air time and, of 
course, how to operate the equipment 
on hand. 
Some of the DJs who have sat in front 

of WHHS microphones have gone on to 
work in commercial radio. 
Another example of how high schools 

are preparing the next generation of 
radio professionals is Searider Radio. 
Three years in the making, the low-
powered FM station covers the entire 

campus of Wai’anae High School on the 
Wai’anae coast of the island of Oahu in 
Hawaii. It first hit the airwaves on 
September 25. 1995. 
Searider Radio is part of the school’s 

Searider Productions Mass Media 
Program, which has more than 150 stu¬ 
dents enrolled. 

only be able to “demonstrate their 
acquired basic and technical skills in all 
facets of radio broadcasting,” but they 
will be able to apply those skills “to 
enter and succeed in further education, 
employment, community service and 
family living.” A well-rounded educa¬ 
tion. indeed. 
KCAC(FM) is an alternative music 

station staffed by students enrolled in 
the radio broadcasting classes taught at 
The Camden Career Center, a vocation¬ 
al facility that serves six different area 
high schools. 
The classes, taught both in the morn¬ 

ing and afternoon by instructor Steve 
Taylor, teach students the "skills needed 
to enter the fascinating world of radio,” 
according to the station’s World Wide 
Web site. 
Students in these classes "experience 

the fun and excitement of an actual 
radio station,” the posting stated, “and 
also the real-life problems faced by 
radio personnel across the nation.” 
Some high school stations, like WKR 

Wildkit Radio in Evanston. III., which 
recently unveiled a daily two-hour pro¬ 
gramming block as the audio portion of 
a cable television channel operated by 
Evanston Township High School; and 
WYCS(FM), a 3()-year-old station 

On the Air with Searider Radio, which covers on-campus 

I Students experience real-life problems faced by radio 
personnel across the nation. 

CLEAN CLEAR 
RELIABLE SOOTHING 

AFFORDABLE 
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audio hnat hindes, inc 
processing 42 Elaine St. 

hnaturally Thompson, CT 06277 

athletics and assemblies, PSAs, news and sports. 

For about eight and a half hours a day 
— starting at 7:30 a.m. — Searider 
Radio broadcasts coverage of on-cam-
pus athletics and assemblies, daily bul¬ 
letins, public service announcements, 
news and sports. 
By participating in station activities, 

students are being trained to become 
radio announcers. 

Brothers-in-arms 
Searider Radio and WHHS are only 

two examples of what is happening at 
high school radio stations across the 
United States. 

KBEM-FM. licensed to the 
Minneapolis Board of Education; and 
KCAC(FM). The Camden Career 
Center’s radio station in Camden. Ark., 
are among their other brothers-in-arms. 
The KBEM Radio Broadcast Program is 

serious business, according to informa¬ 
tion posted on its World Wide Web site. 
The site boasts that students who grad¬ 

uate from the KBEM program will not 

broadcasting out of York High School 
in Yorktown. Va., are having to fight 
"real life problems” head on. 
The result is an early education in the 

“real world" that commercial stations 
have to live and compete in every day. 
If Roger Badesch. WKR’s faculty 

advisor, and the students who work at 
the station have anything to say about 
the matter, a switch will be made as 
soon as possible to an over-the-air sig¬ 
nal in Evanston. 
WYCS’s situation, involving an effort 

to raise funds to operate the station, is 
more complex. 
Both WKR and WYCS are committed 

to staying on the air and students at 
both stations are having to face “real 
life" head on in order to achieve that 
goal. 
Part Two of this series will focus on 

the infant WKR’s efforts to secure an 
over-the-air signal in Evanston. Part 
Three will look at WYCS’s fund raising 
efforts. ® 
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Making Money Multiply on Towers 
radiation problem with towers because 
“technology and regulation are keeping 
pace with each other.” 

by Bob Rusk 

CHATTANOOGA, Tenn. Radio sta¬ 
tions with vacant tower space have a gold 
mine at the top of their guy wires. 
The owner of an apartment building 

with several vacancies is going to fill 
them quickly to maximize cash flow. If 
there is room for a dozen additional 
antennas on a tower, and the station does 
nothing to market that space, thousands 
of dollars are lost every month. 
And that is the low end. A major market 

tower site can bring in more than $l mil¬ 
lion in rent each year. The trick for radio 
stations is getting the word out that space 
is available. Putting a “for rent" sign on 
the tower is one option although that 
might not be very effective. 

Tower management 
Another option is to engage the services 
of a management firm — like 
Chattanooga-based Signal One — to 
market the tower to large paging and cel¬ 
lular companies. Federal Express. AT&T 
Wireless and other users. 

One estimate 
is that 10,000 
new towers will be 
needed by the 
turn of the 
century. 

"These companies need sites. They are 
not going to drive around the country 
looking for them." said Signal One 
President Larry Wells. "They're going to 
call somebody like me and ask what's 
available. When we sign a new tower 
site, we call or fax our customers to let 
them know about it." 
Signal One represents tower sites in 

nearly 40 states. The rent each station 
receives varies. According to Wells. "A 
two-way radio system for Sprint mainte¬ 
nance trucks might pay $300 a month 
because it's a small antenna. But a paging 
company might pay $700 a month. In 
Florida (where there are fewer tower sites 
because of environmental regulations), it 
might be $ 1.000 a month." 
While Signal One. which also buys sur¬ 

plus towers from broadcasters, gets a per¬ 
centage of the rent from towers it man¬ 
ages, stations still come out ahead, said 
Wells. 

Do it yourself 
“I know of FM stations that have rented 

to cellular companies for $200 a month." 
said Wells. "They could have gotten 
$1.500 to $2.000 a month. I know the 
market rate. I'm one of the only people in 
the tower business that's been in the pag¬ 
ing and cellular business. Cellular com¬ 
panies can make $2 million a year off a 
cell site. Paying $1.500 to $2.000 a 
month for rent is nothing." 

Wanting to get in on the big money 
that can be made in tower ownership and 
management. American Radio Systems 
(ARS), a major group owner with sta¬ 
tions in markets like Boston and 
Baltimore, formed American Tower 
Systems (ATS) in 1995. 
ATS now owns more than 40 towers and 

manages over 300 sites. The company is 

building 10 new towers in Florida for the 
emerging personal communications ser¬ 
vices (PCS) industry. 
“American Radio Systems recognizes that 

tower rental is a good business." said Gary 
Hess. ATS director of tower operations and 
the company's engineer in charge. 
"Until a couple of years ago. the tower 

business was just a sideline. Some engi¬ 
neers were more aware of the market 
than others. Some intentionally under 
designed towers because they didn't want 
the nuisance factor. In most cases, engi¬ 
neers weren't compensated for that addi¬ 
tional responsibility." 
In addition to leasing tower space to the 

personal communications industry, a radio 

station can make space available to other 
broadcasters — which used to be seen as 
taboo. Hess helped to change that attitude 
in the 1970s with a tower in Dallas. 
"That was a real breakthrough." recalled 

Hess. "That tower paid for itself in about 
three years and in five years was produc¬ 
ing a million dollars ofcash flow annual¬ 
ly. It has five TV antennas and eight FM 
antennas." 
Hess added that "other than the RFR 

(radio frequency radiation) problems 
which we didn't anticipate because there 
was no such thing back then, it was the 
classic rental tower because we didn't put 
any prohibitions on it." 
Today, said Hess, there is almost no 

Geared to FM 
Consulting Engineer Michael Radovich 

of Owl Engineering Inc. in St. Paul, 
Minn., said that FM towers are best suit¬ 
ed to holding arrays of antennas. 
"Structurally, they are built to handle 

more weight," he said. “AM towers typi¬ 
cally are older and weren't built to handle 
antennas mounted on them. The most 
critical problem with AM towers is the 
tower itself. If you try to mount an anten¬ 
na on an AM tower, you have to isolate it 
from the AM antenna system. It's not as 
simple as mounting it on an FM tower." 
Another important factor is how many 

antennas a tower can safely handle. 
continued on page 1 1 
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Radio Megamerger 
► continued from page I 

own a 36-percent share of market revenue 
in New York, a 40-percent share in Boston 
and a 44-percent share in Philadelphia. 
“There was no question that the transac¬ 

tion that made sense was a combination of 
the Infinity company with the 
Westinghouse/CBS company,” Karmazin 
said during a press conference announcing 
the deal. 
Whether the transaction makes sense to 

the Federal Communications Commission, 
which must approve the merger, or the 
Justice Department, which is eyeing other 
transactions for potential anti-trust, 
remains to be seen. 
“We’re aware of the transaction,” said a 

Justice Department spokesperson. “It is 
yet to be determined which agency 
(Justice or the Federal Trade Commission) 
would take a look at it.” 
Karmazin said he finds the talk about 

radio groups getting too big “bizarre.” 
“The whole industry is not a big relative 

industry,” said Karmazin. He said that if 
$13 billion is spent in radio and the new 
Westinghouse/CBS/Infinity group makes 
$1 billion in revenues, “We’re looking at 8 
percent, maybe. That’s not Microsoft.” 
He added that in a market like New York 

City, there are 100 radio stations that some¬ 
one can listen to, and that does not take video 
alternatives and the newspapers into account. 
Perhaps. But the call letters of the new 

group’s stations in that city speak to its 
power: WCBS-AM-FM, WNEW(FM), 
WXRK(FM), WFAN(AM). WINS(AM), 
WZRC(AM). According to BIA, in 1995, 
estimated revenues for the seven New 
York stations totaled $168 million, while 
estimated total market revenues for the 
New York market were $461 million. 
The Westinghouse/CBS/Infmity group 

dwarfs the new number two group, Clear 

Channel Communications, owner of 107 
stations, by a ratio of three to one in terms 
of revenue, according to BIA Consulting 
Vice President Peter Bowman. 
The Wall Street Journal reported that 

before the merger announcement, 
Westinghouse Chairman and CEO Michael 
Jordan had said he wanted to increase 
broadcasting operations by 20 percent a 
year. Jordan said in a press conference that 
Westinghouse defined radio as its “number 
one development priority.” He cited the 
changes brought by the telecommunica¬ 
tions bill and the faster growth rate in radio 
advertising as two of the reasons 
Westinghouse wanted to “develop very 
aggressively” in the radio industry. 
Westinghouse will exchange 1.71 shares 

of its stock for each of the approximately 
120 million outstanding shares of Infinity 
stock. The company will issue approxi¬ 
mately 205 million shares valued at about 
$3.9 billion. Westinghouse also will 
assume Infinity’s debt — expected to be 
about $1 billion by the end of this year. 
The new group will have three AMs and 

Martinsound Buys 
Console Maker 
ALEXANDRIA, Va. Hot on the 
heels of its purchase of the Anatech 
company of England, Martinsound Inc. 
announced it would 
purchase the console 
manufacturer Neotek. 

The deal, which 
Martinsound President 
Joe Martinson calls “a 
perfect fit,” was 
scheduled to be final¬ 
ized in late June. 
Chris Walsh, director 

of sales and marketing for Martinsound, 
praised the Neotek line of consoles as 
“the most bang you can get for the 
buck.” 

Walsh said Martinsound will step up 
efforts to market Neotek consoles to the 
domestic market while continuing to 

target the European market, which has a 
larger user base. 
Martinsound recently opened a sales 

office in the United Kingdom, but Neotek 

headquarters will remain in Chicago. 
Martinsound plans to distribute 

Neotek products through its newly cre¬ 
ated Neotek Division. The company 
also has several other divisions under 
its umbrella: the Martech Division, sup¬ 
porting high-end audio and automation 
products; the Anatech Division; the 
Studio Division; and the Marketing and 
Sales Division. 

Neotek installa¬ 
tions include 
Todd AO/Glen 
Glenn, The Post 
Group, 
Polygram 
Nashville, Todd 
Rundgren, 
Swedish 
Broadcasting-

Radio/TV. Elton John’s studio, The 
Beastie Boys, The Australian 
Broadcasting Corp., Kenneth Copeland 
Ministries and CTV in Canada. (J) 

Martinsound will step up efforts 
to market Neotek consoles to the 
domestic market. 
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eight FMs in Dallas, according to BIA. In 
Chicago, it will own four AMs and six 
FMs. The company plans to arrange swaps 
to achieve compliance with FCC owner¬ 
ship rules. 
A spokesman for FCC Chairman Reed 

Hundt said the commissioner traditionally 
does not comment on proposed deals on 
which he will have to rule. FCC waivers 
may be necessary, however, depending on 
how the acquisition plans are presented to 
the commission. 
Last November, in the wake of the CBS 

purchase, the FCC granted Westinghouse 
permanent waivers of the one-to-a-market 
rule to allow common ownership of radio 
and television stations in Boston, 
Minneapolis and Washington/Baltimore. 
The commission also granted 12-month 

temporary waivers of the one-to-a-market 
ownership rule for radio/television combina¬ 
tions in New York, Los Angeles, Chicago, 
Philadelphia, San Francisco and Detroit. 
Westinghouse would face ownership 
problems in New York, Chicago and Los 
Angeles. 
Just as shocking as its size was the secre¬ 

cy of the merger. The expectation was that 
Infinity would continue to buy. In the past 
year, the company made plans to acquire 
Granum Communication Corp, for $467 
million and Alliance Broadcasting for 
$275 million. 
“Beginning in 1992, I had conversations 

with the management of Westinghouse 
about acquiring Westinghouse,” said 
Karmazin. “I had conversations with Pete 
Lund and Larry Tisch about acquiring 
CBS.” 
He said after the telecommunications 

bill passed in March, the first call he 
made was to Westinghouse/CBS. 
“It’s a marriage made in heaven,” said 

NAB President and CEO Edward Fritts. 
“It shows the Westinghouse/CBS com¬ 
mitment to radio as a strong, growing and 
viable medium.” 
Stu Olds, president of Katz Media 

Group, said he did not think the deal 
would lead to price-fixing of spots as was 
suggested by some in the advertising 
industry. 
“Radio does not exist in a vacuum,” he 

said. “Media buyers make decisions every 
day, and radio is just one of the choices. 
“No matter how strong a lineup you 

have,” he added “there’s almost no radio 
station you can’t buy around." 
Olds suggested that one benefit of con¬ 

solidations such as this one is the ability 
to package a station more creatively. 
Westwood One, of which Infinity is part 

owner, will remain a separate company 
— nicely deflecting concerns about con¬ 
solidating with CBS Radio Networks. 
“We think that this is the kind of a deal 

that was intended when the telecommuni¬ 
cations bill was signed, because for radio 
to prosper and grow, we needed this kind 
of critical mass,” said Karmazin. 
Bill Steding, whose Star Media Group is 

a long-time advisor to CBS, said that this 
merger gives Westinghouse the catalytic 
event to separate the entertainment and 
industry sides of the company. 
Shortly before the announcement, Jordan 

had asked the Westinghouse Board of 
Directors to consider such a move. With 
the industrial and media sides combined, 
Steding said market analysts evaluate the 
company based primarily on the Industries 
and Technology Group. 
“Right now, the media side is being paint¬ 

ed with the same brush as the industry side.” 
If a split takes place as expected in the 

fourth quarter, Steding said the media side 
will get a much higher evaluation. © 
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Eureka Picks Up Speed 
► continued from page I 
look at how DAB is progressing around the 
glohe. In the United Kingdom, the BBC 
first demonstrated the Eureka DAB system 
o the radio industry at the Radio Academy 
Conference in Birmingham in 1991. 

Allocations 
The U.K. government allocated 12.5 

MHz of radio spectrum in the VHF Band 
II. which will provide seven DAB fre-
juency blocks. 
The BBC launched its official DAB 

service in September 1995. The initial 
single-frequency network (SFN) of five 
ransmitters serves about 20 percent of 
the U.K. population. In about two-and-a-
half years. 27 transmitters will cover 
approximately 60 percent of the country's 
population. 
In Canada, an experimental digital radio 

station was launched in Toronto at the sec¬ 
ond International Symposium on Digital 
Audio Broadcasting in March 1994. By 
ate 1995. the Eureka-147 technology was 
dopted as the Canadian standard. 
The transmitters in Montréal and 
oronto are currently being used for 
emonstrations. In Winnipeg. Manitoba, 
demonstration transmitter was installed 

i the fall of 1994 for two weeks. 
Another was installed in Ottawa in the 
ill of 1995. The Ottawa site will be 
cpanded into a four-station facility, 
jrther. an installation will soon be com¬ 
eted in Vancouver, allowing more than 
) percent of the population to receive 
e digital radio transmissions. 

larked result 
David Soothill of the Special 
roadcasting Service (SBS). the 

Australian multilingual broadcaster, 
explained that Australia strongly support-
I the use of the L-band spectrum for 
any reasons. Soothill said satellite DAB 
ill be especially useful in Australia 
cause of its ability to deliver radio ser-
ces to rural and remote areas. 
Celstra. the national telecommunications 
trier, and the National Transmission 
gency (NTA) are establishing pilot test 
cilities in Sydney. New South Wales, 
elbourne. Victoria and Brisbane, 
aeensland. 
The first L-band satellite trial of 
treka-147 used the Australian Optus B3 
iellite. During these tests, a laboratory 
st vehicle covered about 10.000 kilo-
eters taking measurements. 
For a distance of nearly 1.300 kilome-

icrs between Adelaide. South Australia to 
ucla on the South Australia/Western 
ustralia border, they received the 
areka signal almost continuously in the 
st vehicle. There was only one short 
'ss of signal at an underpass. 
In France, since its founding in 1991. Club 
‘AB France has focused on experimenta-

•'on. reported Roland Faure of the Conseil 
.'jpérieur de l'Audiovisuel (CSA). While 
ueveloping tools for providing data services. 
Club DAB France is paving the way for the 
success of DAB. Their efforts include public 
relations and lobbying actions to promote 
awareness of digital radio. 
In the public sector. Radio France and 

two major networks, Europe 1 and 
Skyrock, are getting ready for digital radio. 

For the past five years, the New Delhi¬ 
based Indian public broadcaster All India 
Radio (AIR) has investigated DAB. It 
has obtained one third-generation DAB 

transmitter and a few test receivers and 
has initiated experiments and field obser¬ 
vations. 
The Indian Space Research Organization 

(ISRO) plans to launch a series of two 
experimental satellites: GSAT-I by the end 
of 1997 and GSAT-II later in 1998. For the 
project. India will use its own Geo-
Synchronous Launch Vehicle (GSLV) for 
the first time. 
GSAT-I will have two S-Band transpon¬ 

ders. each with a basic power output of 
100 W. If GSAT-I is successful. GSAT-II 
will be launched with an L-band payload. 
In the Netherlands, according to Rein 

Simonse of the Dutch transmission authori¬ 
ty. Nozema. the first experiments in the 
UHF band started in 1990. In 1993. 
Nozema installed a test transmitter on chan¬ 
nel 7 and a gap filler on the same channel. 
Next, the channel 7 transmitter was 

tuned to channel 12 and a second trans¬ 
mitter was installed. At the end of 1995 
the network was refurbished: the antenna 
patterns became omnidirectional and 
another transmitter was added. In addi¬ 
tion. two fourth-generation multiplexers 
were installed in 1996. 
The test network consists of three trans¬ 

mitters. Altogether, about 40 percent of 
the Dutch population and 20 percent of 
the Netherlands is covered by the DAB 
test network. 
Nozema intends to build a national 

DAB network and four regional networks 
to cover the entire country. 
Steen Jensen of Danish Broadcasting Coip. 

reported that Danmarks Radio (DR) has 
conducted trials with DAB for almost two 
years; it has had a permanent DAB service 
since September 1995. At present. DR trans¬ 
mits from one transmitter in Copenhagen. It 
is estimated that 25 transmitters will be 
required to cover the entire country. 
With financing from the Ministry Industry 
and Trade. DR ordered some 500 receivers 
and is planning to distribute them for a con¬ 
trolled evaluation of DAB. The receivers 
are expected to be ready by year-end. 
Italy is carrying out several experimental 

activities. Radiotelevisione Italiana (RAI) 
has completed the development of a terres¬ 
trial DAB (T-DAB) network in the Aosta 
Valley that operates in the VHF band III. 
The test-bed includes three transmitters 

in an SFN on channel 12 located in St. 
Vincent. Gerdaz and Blavy. 

Government funds 
Heinz Vogel of Swiss Telecom PTT 

reported that a three-transmitter SFN has 
operated since May 1995 on channel 12 
in the Bern-Oberland area. In August 
1996. a second L-band SFN will be ready 
to operate in the same region. 
The pilot project is planned to last until 

the end of 1997. At that point, the begin¬ 
ning of a regular service will depend on 
government decisions and the availability 
of funds to commence DAB services. 
In Germany, pilot projects are planned or 

underway in Baden Württemberg. Bavaria, 
Berlin-Brandenburg. Mecklenburg-
Vorpommern. North Rhine-Westphalia. 
Rhineland-Palatine. Saxony. Saxony-
Anhalt. Thuringia and Hesse. 

With the official launch of DAB past, 
consumer acceptance is the next hurdle 
that will affect the success of DAB. In 
order to sell the product, it is necessary to 
understand what consumers want. 
David Garforth of Canada’s Digital 

Radio Research Inc., reported the results 

Worldwide 
of a survey of 1.200 Canadian car own¬ 
ers. The survey found 79 percent of car 
owners are interested in receiving digital 
radio in their car while 69 percent are 
interested in receiving it at home. 
In terms of sound quality, 93 percent of 

those surveyed are most interested in the 
absence of interference or static in the 
car. Eighty-nine percent are interested in 
CD-quality audio and 89 percent are 
interested in stereo sound. 
Eighty percent of car owners are inter¬ 
ested in the “tell me more" feature of dig¬ 
ital radio, which provides information 
about news and 75 percent want artist 
and song title information. 

Safety concerns 
Concerned about the safety of a display 

screen in the car. nearly seven in 10 car 
owners said they would prefer the infor¬ 
mation in the form of a voice announce¬ 
ment in addition to the screen. 
Jane Logan of the Canadian Association 

of Broadcasters noted that “techthusiasts" 
have recently been identified as the key 
consumer group for the purchase of new 
technology equipment and services. They 
account for approximately 20 percent of 
the adult population. 
With all these changes taking place. 

by Sharon Rae 
Rover News Services 

DETROIT Calling it a perfect fit. Ford-
Mercury officials announced the choice 
of radio over television as the primary 
medium to introduce a new car. the 
Tracer, to customers. 
The company selected ABC. CBS. 

Westwood One Radio Networks and syn¬ 
dicated programming network 
MediaAmerica for its national radio cam¬ 
paign this year. 
"It's an easy way to get to the market that 

we're going after geographically and 
demographically." said Lincoln-Mercury 
spokesman Joe Koenig. "We can target the 
ads at the audience that we're looking at for 
the car ... a group really on the go ... in their 
cars, a lot of times listening to the radio.” 

In the Motor City, they are hailing the 
move as a first: one of the Big Three 
automakers selecting radio over television 
to introduce the new redesigned Tracer 
model, which went on sale last month. 
"We found in research that these cus¬ 

tomers many times look at their cars from 
the inside out." said Koenig. “The Tracer 
is a car that has a lot of nice, comfortable 
interior features." 
Ford-Mercury and the Detroit office of 

Young and Rubicam developed the cam¬ 
paign and selected radio because "people 
don't see the exteriors of small cars as 
being highly differentiated" and radio 
allows consumers to visualize those spe¬ 
cific attributes that are important to them. 
Christa Dahlander with the Radio 

Advertising Bureau said it is unique that 
a car company is focusing on radio. 
“We're ecstatic." she said. “It’s a great 

move on their pail. Radio is great for tar¬ 
geting a specific audience and it's also 
the last medium people hear before they 
make a major car purchase." 

commercial broadcasters must modify 
their economic strategy. According to 
Benoit Sillard with the Association of 
European Radios (AER). local broadcast¬ 
ers in particular will have difficulty finding 
a place in this new digital world because 
the specifications of the system do not 
leave room for these local broadcasters. 
“It is necessary to develop new regula¬ 
tions to answer the needs of this new sit¬ 
uation.” he said. 
A legal framework is needed to balance 

public and private broadcasting. Until 
now the control of technical specifica¬ 
tions and development of various broad¬ 
cast systems has been done primarily by 
the public sector. 
Sillard noted that this has created a 
monopoly which, on the whole, has 
placed large public firms, manufacturers 
and certain national public networks in a 
position of force in many countries. 
"The AER is very interested in develop¬ 
ing new technologies," said Sillard, "but 
it must be aware when implanting the 
DAB system both in terms of competi¬ 
tion and economic balance. 
"Private operators are a fundamental part 

of European radio. They need new ‘game 
rules' that are both fair and equitable and 
that guarantee the best conditions of access 
to and exploitation of DAB. Rules that will 
guarantee an efficient development of this 
new technology, that is essential to the 
future of radio broadcasting." © 

Certain aspects of the radio campaign 
will be picked up in print ads that will 
feature cartoon sketches that depict the 
car and explain different features of the 
car. The ads proclaim "As seen on radio" 
in large type. 
"Our (radio) campaign meshes with the 

print campaign very nicely." said Koenig. 
"(Radio) is a perfect fit. Obviously, it's a 
little less expensive to go after radio than it 
is for extensive national television. When 
they looked at all the options — print, 
radio and television — they decided (radio 
and print) was the perfect combination." 
The radio ads feature fanciful situations 

that promote specific features of the 
redesigned Tracer. In one. as the Tracer 
descends the Parthenon, an announcer 
strapped to the roof of the car provides a 
play-by-play while the driver listens to 
the theme from “Zorba the Greek" on the 
car's CD player. 
In a spot called "Doom." the announcer 

prepares himself for a pylon course to 
demonstrate how easily the Tracer handles. 
"Wait." he says. “This is radio. Let's 

make it rotating razor-sharp blades." 
Another ad features a human slingshot 

gearing up to launch himself four limes 
around the earth and then land in a giant 
catcher's mitt. With sound effects, the 
spot paints a picture of how many times 
one could theoretically drive around the 
world — with just routine maintenance 
— before it is time for a tune-up in the 
new Tracer. 
A catchy jingle clinches the advertising 

effort for the all-new 1997 Mercury 
Tracer sedan: “The small car that thinks 
big." 
Speaking of big: In 1995. Ford-Mercury 

spent $13 million on its Tracer television 
campaign. This year, the automaker 
expects to spend at least that much on 
radio and print. (J) 

Ford-Mercury Chooses 

Radio over Television 



10 ch model 

Sale - $2,995 
(List- $3,495) 

Rugged, 

durable, 
reliable, high 
performance, 

and fully 
featured, the 
1200 series is 

ideal for On Air, 
Production, & 
News in any 
market size 

studio. 

How can a 15 channel Console be at the 
unheard of low price of $3,995 ? 

Because Arrakis is #1 in Consoles, 
Digital, & Studio Furniture 

for Radio !!! 
and we are #1 because of Quality, Features, Performance, & Price... 

• Quality- Penny & Giles slide faders, 5 million operation On/Off switches, ITT Schadow switches, 
solid oak trim, .125" hardened aluminum panels, DC controlled with no audio on pots or switches, 
External power supply with current limiting protection. And much, much more... 

• Features- Program & Audition output buses with mono mixdowns and two mix minus buses for 
telephone interface. Momentary & sustained remote start control of sources. Talk turret interface 
with channel On/Off, Cough, and Talkback. Optional control interfaces for Arrakis digital workstations. 
Ideal for On Air, Production, News, Talk studios and much, much, more... 

• Performance- digital audio level performance with greater than 100dB dynamic range (CD’s are only 
96dB). THD<0.02%, Ultra high performance mic preamps, Very low crosstalk, High quality VGA's, 
reed relay audio switching, and much, much more... 

To find out more, call- 970-224-2248 
5 ch 
model 
$1,795 
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Tower Space Translates into Cash 
► continued from page 7 

“That’s a concern when you start putting 
a lot of hardware on towers,” said 
Radovich. “Many times if the tower wasn’t 
designed to handle much of a load, that 
can limit the revenue a tower can generate. 
“Some of the older towers were 

designed to handle one station's antenna 
and maybe some auxiliary antennas, 
some STL equipment and not a whole lot 
more. When towers are installed nowa¬ 
days, they have the capability of support¬ 
ing many more antennas in the future.” 

Tower analysis 
A good starting point for a station want¬ 

ing to lease space on an existing tower 

analyzing those towers for broadcasters that 
want to locate other antennas on them.” 
Before new towers are erected, it also is 

space can be rented,” Starke said. 
While nonbroadcasters are putting up 

their own towers, that is not by choice 

FM stations have rented to 
cellular companies for $200 a month. 
They could have gotten $1,500 to 
$2,000 a month. 

—Larry Wells, Signal One 

common for a market analysis to be done 
to determine what the future demand will 
be for antenna space. 
“Capacity can be built into the tower so 

according to Starke. He said the goal of 
the wireless communications industry is to 
“go on every existing structure they can. 
Their last resort is to build something." 

Starke said he believes there are 
instances where money can be made 
from leasing space on AM towers. 
“Location and height are the important 

considerations,” he said. “A lot of wire¬ 
less companies don’t like to be located 
on AM towers, but if there is an AM tow¬ 
er in an area where they cannot get zon¬ 
ing approval for another tower — or if it 
is an ideal location for their cell — they 
will go on that tower.” 
Stainless, which is located in North Wales, 

Pa., sees the demand for tower space rapidly 
growing as more wireless services become 
available. One estimate is that 10.000 new 
towers will be needed by the turn of the 
century. That provides a golden opportunity 
for radio stations to make big money. 
“Any radio station with tower space is a 

possible site for these people to lease 
space on,” said Starke. ® 

would be to have a structural analysis 
done, said Pete Starke, vice president of 
sales and marketing for Stainless Inc. 
"We designed and fabricated a lot of the 

big broadcast towers." said Starke. "A large 
portion of our business now is 

Radio Reading 
Services Meet 
ROANOKE, Va. The National 
Association of Radio Reading Services 
(NARRS) held its 22nd Annual Conference 
in Roanoke June 6-8. The theme this year 
was "Building Partnerships.” 
The conference was more technical than 

usual, said one of the 100 attendees, 
because many reading services are 
exploring new ways of getting informa¬ 
tion to the people who need it. 
In addition to discussions on volunteerism, 

the changing law and getting grants from 
the National Telecommunications and 
Information Administration, members 
attended sessions on the Internet. RDS and 
the future of digital broadcasting. 
The group is not excited about an in-

band. on-channel digital audio broadcast¬ 
ing solution, which it believes would 
benefit neither FM radio stations nor 
NARRS. The reading services, in fact, 
have come out firmly against an in-band, 
on-channel digital system. 

Subcarrier delivery on 67 kHz or 92 
kHz has been a traditional outlet for read¬ 
ing services for the blind. Additional 
methods of delivery include cable deliv¬ 
ery and dial-in newspapers. 
The organization is paying close attention 

to developing digital technologies, said for¬ 
mer NARRS President Bill Pasco. He added 
that many new subcarrier technologies 
would allow reading services to coexist with 
them, which NARRS naturally supports. 
NARRS is not too concerned about the 

adoption of a high speed FM subcarrier 
standard that the National Radio Systems 
Committee is currently working on. 
Pasco said that only about one-third of all 
FM stations currently use their subcarri¬ 
ers. so there is no reason why any new 
technology will necessarily be a problem. 
Dial-up news services are another hot 

topic for NARRS. John Mulvihill, gener¬ 
al manager of EIES in New Jersey, mod¬ 
erated a panel on the "Day to Day Nuts 
and Bolts" of operating such a service. 
There are approximately 140 reading ser¬ 

vices in the United States. Representatives 
from reading services in Canada. New 
Zealand and Japan also shared their expe¬ 
riences at the conference. © 

222 Asymmetrical AM Low-Pass Processor 
Guarantees US “NRSC" compliance, or is available in several versions 
for international medium- and short-wave service. Combines 
compression, peak control and adaptive pre-emphasis. 

530 Off-Air FM Modulation Monitor 
Tunable Mod-Monitor gives accurate measurement of total mod., 
pilot injection, stereo separation, etc. The peak flasher, metering and 
alarms may be remotely located. 

710 PROM-Based RDS/RBDS Encoder 
Easiest, fastest and least-expensive Radio-Data implementation. 
"Static" mode permits selective transmission of 15 separate frames 
of data (IDs, flags, messages, etc.) with no computer or user¬ 
programming required. “Dynamic” mode allows optional on-line 
operation for song titles, contests, etc. 

510 RDS/RBDS Decoder-Reader 
Connects to any Mod-Monitor to give accurate subcarrier injection 
measurements, and to decode and read all the common RDS/RBDS data 
groups. Features an 80-character LCD display, simple, menu-driven 
operation, and an auxiliary RS-232 output port for data archiving. 

“TVU” On-Screen Audio Level Display 
Our unique “TVU" places stereo audio level metering on the TV monitor 
screen. Indispensible for teleproduction, cable head-ends, video 
duplicators. May be switched between between VU and PPM 
measurement characteristics; image may be positioned anywhere in 
the picture. 

Call today for complete technical information on these items, plus our line of 
FM air-chain products. 

Inovonics, Inc. 
1305 Fair Avenue TEL: (408) 458-0552 FAX: (408) 458-0554 
Santa Cruz, CA 95060 U.S.A. E-Maii: inovonics@aol.com 
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EAS Teleconference 
Covers Much Ground 
► continued from pagel 
will use a FIPS (Federal Information 
Processing System) code to activate new 
EAS boxes. However, the NWS will con¬ 
tinue to use an approximately I O-second 
long NOAA Weather Radio 1050 Hz tone 
to activate its old boxes. 

Old boxes 
Their equipment is still in use at some 

nuclear power plants around the country. 
Lucia said the FCC will recommend the 
old boxes be replaced. 
Even though the EBS/EAS two tone 

will only last eight seconds, broadcasters 
were concerned that the old 1050 Hz tone 
from NOAA Weather Radio would mis¬ 
takenly get on the air. Both of the compa¬ 
nies with EAS certified products said 
their equipment will siphon out the 1050 
tone. 
Gerald M. LeBow. president of Sage 

Alerting Systems, said his company was 
"sensitized to this issue some time ago” 
since Sage owns 20 radio stations. The 
Sage equipment splices out the 1050 tone. 
Products from TFT Inc. will not let the 

old tone on the air either. When it 

oo 

StereoMixer is the perfect solution 
when you've run out of channels on 
the console, or if you just need to 
create a sub-mix. Whenever you 
need a "set-and-forget" audio mix, 
StereoMixer is ideal! 

Mix four stereo sources! 
Mix eight mono sources! 
Combine stereo and mono sources! 
Get a mono output from stereo 
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Now in stock! Contact your 
Harris Representative today!!! 

Mix It Up! 
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receives the FIPS code, the TFT decoder 
decides if it is a message that should be 
forwarded, waits until the 1050 Hz signal 
completes and then records. 
Right now. the public can buy NWR-

SAME (NOAA Weather Radio Specific 
Area Message Encoding) decoders, but 
they are expensive and available only in 
commercial grade. Officials anticipate 
consumers will be able to buy 
EAS/SAME decoders at affordable prices 
in 1997. They are recommending that 
every school and hospital have one. 
A caller from New Jersey said that his 

station gets weather information from 
one weather service office, but his EAS 
technically will be alerted by a different 
weather service office. 
He was concerned that he would receive 

alerts that did not apply to his coverage 
area and miss out on those that did. 
Larry Krudwig of NWS. one of the 

prime developers of WRSAME. used that 
example as one good reason why stations 
should participate and get involved in 
planning the new EAS system and have a 
say in what stations they will have to 
monitor. 

Deadline 
For radio and television, the deadline to 

purchase equipment is Jan. I. 1997. For 
Cable, the deadline is July I. 1997. One 
listener in Kentucky asked if the two 
manufacturers will be able to keep up 
with demand. 
Lucia said he expects there will be more 

manufacturers and added that the manu¬ 
facturers with certified equipment have 
said they can meet the demand. The 
deadline is not insignificant; the equip¬ 
ment costs more than $2.000. 
In a piece of news that will delight 

many station owners with co-located sta¬ 
tions. Lucia said that if stations are both 
co-owned and co-located. they will be 
able to buy just one EAS box. 
If stations are co-located but not neces¬ 

sarily co-owned, the FCC might grant a 
waiver if the stations prove they can get 
information back and forth. 
But just purchasing an EAS box is not 

enough; broadcasters need to take an 
active role in planning the new web sys¬ 
tems if they are to be really effective. 

According to NAB Engineering 
Director Kelly Williams, stations have to 
have their equipment in place by Jan. I. 
but they have a year to test their emer¬ 
gency plans. 
Lucia said the FCC will still send out 

the authenticator list in a red envelope in 
1997. The FCC wants to make sure they 
have it if they need it. By 1998. Lucia 
said he hopes the list will no longer be 
necessary. 
One caller said he was concerned there 

were no security measures that could pre¬ 
vent mischief from taking place. As it 
stands, it would be possible to get a false 
message down an EAS system. 

"It is." quipped one panelist, "if this 
makes you feel better, against the law." 
Both Sage and TFT have password pro¬ 

tection on their systems to prevent unau¬ 
thorized origination of messages. But for 
received messages, the equipment has to 
assume the information is legitimate. 
Vern Wingert, chief of the Technical 

Services Branch of FEMA. was asked if 
FEMA will help pay for station EAS 
equipment. Wingert said the agency gives 
money to state and local governments 
every year that they could possibly use to 
assist with EAS purchases. 
The FCC is providing an EAS operating 

handbook. EAS script examples and test 

procedures as well as the 1997 code 
words. Those interested also can pur¬ 
chase an EAS Primer from the Society of 
Broadcast Engineers. 
A caller from Arizona asked about pub¬ 

lic service announcements to educate the 
public. Other than changing the text mes¬ 
sage. Lucia said the FCC has not done 
any PSAs. He said stations are welcome 
to make their own. 
One advantage of the new system also 

might be a bit frustrating for some auto¬ 
mated stations. Emergency personnel like 
sheriffs and fire officials will be able to 
activate the system at the scene of emer¬ 
gencies. 
A caller with an automated station in 

North Carolina suggested that something 
like a tornado could generate multiple 
alerts if it was reported by a local sheriff, 
the national weather service and some¬ 
body else. 
"Am I going to end up with three mes¬ 

sages from three separate people back to 
back?” he said. 
Williams, however, said stations do 

have choices. If an area is apt to get tor¬ 
nadoes. he suggested that an automated 
station could set the EAS up so the owner 
is notified when a message comes in. He 
said that owners could call into the unat¬ 
tended station to double check the mes¬ 
sage. 
A manufacturer's rep suggested that it 

really is not a bad thing to get multiple 
messages. 
“The idea is to save lives." he said. ® 

DOC 
Moves on 
EAS Patent 
WASHINGTON The Department 
of Commerce has been studying a 
patent issued to Quad Dimension in 
1992 for its geographically specific 
alerting system. 
John Raubitschek. patent counsel 

for the DOC. said his office found 
other patents and documents that 
they think could affect the validity 
of the Quad Dimension patent. 
On May 28. the DOC sent that 

information to Quad Dimension 
asking the company to comment 
on the materials presented. 
Raubitschek said there is no estab¬ 
lished reply date but added that 
the DOC does not want to let the 
issue drag. 

In June 1992. Quad received a 
patent for its Storm Alert for 
Emergencies (SAFE) System that 
uses Frequency Shift Keying (FSK) 
to send information indicating a 
hazard message as well as the 
affected geographic region. 
SAFE is similar to NWRSAME 

(NOAA Weather Radio Specific 
Area Message Encoder), the basis 
of the new EAS. Quad Dimension 
sent letters to EAS manufacturers 
informing them that they will need 
a licensing agreement to use tech¬ 
nology covered by the patent. 
Larry Ganzer, vice president of 

Quad Dimension, said the firm 
forwarded the DOC letter to its 
attorney. © 
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Learn Grounded-grid Circuitry 
We could go on from here and say that 

today's all solid-state boxes are fourth 
generation devices. However, when it 
comes to wailing out 10 to 20 kW of FM, 

by Tom Vernon 

HARRISBURG, Pa. A heartfelt thanks 
to the many readers who responded to 
my recent column on tuning FM trans¬ 
mitters. Several of you requested a simi¬ 
lar treatment for grounded-grid devices, 
so here goes. 
As with many innovations in RF circuit¬ 

ry, grounded-grid (GG) amplifiers were 
first developed by radio amateurs. In the 
ongoing quest to make transmitters work 
at higher frequencies, GG circuits solved 
some problems inherent in earlier 
designs. 
The grounded-grid transmitters you see 

in the field today represent the third gen¬ 
eration. The first generation of broadcast 
transmitters for the current FM band 
were initially built in 1949. They were 
grounded-grid, but utilized low-mu tri¬ 
odes, such as the 5762 and WL473. The 
RCA BTF series (not to be confused with 
the BTF*E series of later years) is a clas¬ 
sic example, with transmitters in the 250 
W, I, 3 and IO kW power levels. 
Westinghouse transmitters of that day 
also were GG. 
The low Q of these circuits made stabil¬ 

ity one of their strong points. Poor effi¬ 
ciency was their main drawback. 

Neutralization and instability, especially 
at the high end of the FM band, were 
ongoing problems as was maintaining 
sufficient bandwidth when stereo and 
SCA transmissions became common¬ 
place in the ‘60s. 
In the mid-’60s, a third generation of 

broadcast transmit¬ 
ters was developed 
by CCA. and these 
units returned to 
the grounded-grid 
configuration. This 
time, there were 
high-mu zero-bias 
triodes in the 
Eimac 3CX series. 
These tubes were 

originally devel¬ 
oped for linear SSB 
service but also 
worked well in FM 
applications. Class 
B was the preferred 
mode of operation, 
and gains of about 
20 were common. 
Older units almost 
always utilized a 
tetrode for the IPA 
stage because of its 

The manufacturers of "third generation" 
grounded-grid FM transmitters include: 
CCA. AEL. CSI, QEI. McMartin and 
Energy-Onix. AEL. CSI and McMartin 
are no longer in business. These transmit¬ 
ters are inherently broadband and have 
simpler circuitry than their tetrode 

tubes are the only way to go. 
Figure I shows a typical transmitter. 

Tuning a grounded-grid transmitter is 
very straightforward. First, tune the 
exciter into the IPA input by adjusting the 
IPA tuning and loading controls for best 
match on the exciter's directional cou-

Figure 1 

Excessive drive was required to achieve 
rated power output. For example, a 1 kW 
driver was required to produce a 3 kW 
output, and 3 kW of drive was needed in 
the RCA BTF-10 for 10 kW of output. 
In 1958. the second generation of FM 

transmitters was introduced. The Gates 
FM*G series is a typical example. 
Engineers replaced the inefficient triode 
with newly developed high-gain tetrodes. 
The Eimac 4CX series of tubes were 
used in many transmitter designs. These 
required minimal RF drive but needed to 
be neutralized. 

higher power gain. Contemporary trans¬ 
mitters use solid-state drivers. 
Because the RF drive is applied directly 

to the cathode (filament), there must be a 
means of keeping it out of the filament 
transformer. Two schemes are used. 
Inductors may be placed in series with 
the filament leads, as shown in Figure 1. 
This is an easy matter because the induc¬ 
tance can be very low. Physically, these 
chokes can simply be silver plated rods. 
The second method feeds the filament 
power through the input tank circuit 
inductor. 

can measure... 
with the best monitor and the most accurate test set. 

The FMM-2/FMS-2 series monitors provide an even greater degree of 
precision measurement than ever before... You can measure S/N below 
90 dB, You can measure crosstalk below 85 dB, You can measure separations 
of better than 70 dB, You can measure frequency response to better than 
0.25 dB, You can measure distortions to lower than 0.01 %, and much more... 
Our uncluttered panels and autoranging voltmeters make these measure¬ 
ments a dream. 

BELAR (610) 687-5550 
ELECTRONICS LABORATORY, INC. 
LANCASTER AVENUE AT DORSET, DEVON, PENNSYLVANIA 19333 

Call or write for more information on Belar AM, FM, Stereo, SCA and TV monitors. 

cousins, both in the RF path and power 
supply, by virtue of having no bypass 
capacitors, bias or screen supplies. With 
sufficient RF drive, efficiencies of 80 
percent are not uncommon. 

pier. You should get a reading of 1.2:1 or 
better. 
The point of maximum drive current, as 

read on the IPA input circuit, may not 
continued on page 18 

Solid state modular FM 
transmitters with Direct Digital 
Synthesis exciter 

AES/EBU direct digital input via 
electrical or optical connection 

Optional A to D interface for 
conventional composite input, field 
upgradable to digital 

Low power consumption, cool 
reliable operation with 65% overall 
efficiency 

patented single stage combiner 
permits safe on-air module service 

Transmitter specialists available 
for technical support 24 hours 
every day 

Powerful 
Efficient 
Digital 

SOLID STATE 

FM TRANSMITTERS 
FROM 4kW to 10kW 
COMBINED 20kW 

Nautel 

Model FM10 

nauLEi 

NAUTEL 
RR // Tantallon, NS, 

Canada BOJ 3J0 
Ph: (902)823-2233 
Fax: (902) 823-3183 

201 Target Ind. Circle, 
Bangor, ME, USA 04401 

Ph: (207)947-8200 
Fax: (207) 947-3693 
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SIGNAL TO NOISE 

Cancel Noise with New Headphones 
by Frank Beacham 

NEW YORK A new generation of ultra 
lightweight integrated noise canceling 
headphones recently introduced by Sony 
offers quiet new possibilities for monitor¬ 
ing sound, whether inside a broadcast 
control room or on a noisy street. 
Prior to the introduction of Sony MDR-

NC20 and NCIO headphones ($199 list 
each), the noise canceling electronics of 
such devices were usually placed in a 
clumsy external box. Now. Sony has inte¬ 
grated those electronics into the head¬ 
phones themselves for a far simpler, 
more elegant portable monitoring system. 

The MDR-NC20 is a standard head-
band-style phone set that is comfortable 
to wear and offers excellent sound quali¬ 
ty. It folds in half for easy packing. A tiny 
AAA battery compartment sits atop the 
right ear piece, and an on-off switch is 
just below. Within a second or so of turn¬ 
ing on the switch, outside noise diminish¬ 
es dramatically. 

Reduced outside noise 
The MDR-NCIO version, which is elec¬ 

tronically identical to the NC20. features 
tight fitting ear plugs that seal the ear canals 
for even greater outside noise blockage. 
The battery and a switch for this model are 

in a small in-line connector module. 
Though the NCIO earplugs definitely 
reduce outside noise effectively. I found the 
ear buds uncomfortable for wearing over 

The MDR-NCIO 
version features 
tight fitting 
ear plugs. 

long periods of time. This, however, is a 
matter of personal preference. 
Sony's new headphones are consumer 

products designed to reduce low-frequency 
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sounds in the 40 to 1.500 Hz range. This 
covers devices like air conditioners and 
electrical appliances in the home and the 
noisy rumbles of airplanes, trains and bus¬ 
es. The maximum cancellation level is 
more than 10 dB at around 300 Hz. which 
Sony said means that the noise level is 
reduced by a maximum of approximately 
one-third. 
Each headphone contains a microphone 

for picking up ambient noise, the noise¬ 
canceling circuit, a headphone amplifier 
and a drive unit. The noise-canceling cir¬ 
cuit analyzes outside sounds, and the dri¬ 
ve units produce the audio output. An 
alkaline battery runs the headphone elec¬ 
tronics for about 60 hours. 

Though marketed for consumer 
Walkman-type applications, in my opin¬ 
ion. these new designs also are equally 
useful as general purpose headphones for 
monitoring sound in broadcast studios 
and at noisy outdoor locations. In fact, in 
my informal listening tests, these head¬ 
phones performed best on the noisy 
streets of New York City where a low-
frequency sound track is a constant fact 
of life. In this constant drone of urban 
sounds, the ability to hear detail in an 
audio mix was substantially improved by 
the noise-canceling circuitry. 

Noise-canceling 
Initially, noise-canceling technology 

was developed as a result of research that 
revealed that the constant drone of air¬ 

Sony MDR-NC10 and 
MDR-NC20 Headphones 

plane engines caused in-flight fatigue. 
The first headphones were created for 
pilots to improve the comfort of flying by 
attenuating noises from the body of the 
plane. 
Noise-canceling headphones work using 

a wave synthesizing principle. The noise¬ 
canceling circuit produces an inverse 
phase that cancels out ambient noise in 
the surrounding environment. 
While noise-canceling headphones 

are operating to dampen noise, they 
also simultaneously allow music and 
other audio to be heard more clearly. 
One of the advantages of this is that 
sound can be monitored at significant¬ 
ly lower levels, causing less strain on 
the ears. 
As useful as Sony’s new headphones 

are. it would be nice to see a professional 
version that allows the wearer to manual¬ 
ly adjust a broader sweep of frequencies 
throughout the audio spectrum. Then 1 
could take the headphones to the dentist 
to dial out the sound of the drill and on 
commercial airlines to zap the drone of 
the flight attendants as well as the plane's 
engines. 

□ □ □ 
Frank Beacham is a New York-based 

writer and producer. Visit his web site at: 
http://www.beacham.com. Mail: 163 
Amsterdam Ave. #361. New York. NY 
10023. E-mail: frank@heacham.com 



Image Making With Optimod 
Third In A S e r i e s 

The Clearer Your Sound, 
The Better Your Image. 

It takes two distinct elements 

to create a good audio image: 

loudness to attract listeners, 

and clarity to hold them. The 

trick, of course, is getting a clear 

sound that is pure and natural, 

without any rough edges or 

artifacts. That’s where the precision 

of OPTIMOD comes in. No other 

FM processor lets you polish 

every facet of your audio image 

as flawlessly, while avoiding the 

clipping, pumping, and harshness 

that can come from too much 

processing. You get loud, clear 

sound tuned perfectly to your 

programming, your audience 

and your image. And that kind of 

clarity is worth a lot, because: 

In Radio, Image Is Everything. 

OPTIMOD-FM 8200 Processor 
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Eradicate the Noise from Next Door 
by W.C. Alexander 

Part II of II 

DALLAS I^ast time I discussed ways of 
tracking down sources of noise in you car 
and home and the means for reducing 
that noise. 
There are also ways to track down noise 

that comes from an external source, and 
ways to deal with that noise once you 
find it. 
Once you have determined that the 

noise is external, the next step is to DF or 
direction-find it to its source. If you have 
a field strength meter at your disposal. 

you are all set. You can. however, use 
any good portable AM radio with a built-
in ferrite bar antenna. 
Start at a point away from the building 

and rotate the meter or radio (still tuned to 
an unused AM frequency) for strongest 
noise. If using a field strength meter, a 
much sharper null can be found than a 
peak, so it may be better to rotate for 
deepest null. The noise source will then be 
perpendicular to the plane of the antenna 
(or in line with it. if rotating for a peak). 
The next step is to move to another loca¬ 

tion. preferably some distance away — say. 
]()()— 200 feet — and take another bearing 
on the noise. What you want is a location 

where the bearing to the noise is close to 90 
degrees from that of the first point. 
When you find this location, look to the 

point where the two bearings cross and 
look there for the noise source. You may 
have to repeat this procedure several 
times, using higher scale settings on the 
field intensity meter (FIM) as necessary, 
until the location is pinpointed. 
If you are using a portable radio, you 

may not be able to take close-in bearings, 
as the AGC in the receiver will make it 
impossible to discern a peak or null as you 
rotate the antenna. Another thing to keep 
in mind is that noise often propagates 
along power lines, and a peak field 
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strength may occur some distance from 
the actual source. 
If you are unable to pinpoint the source 

of the noise with a receiver or FIM 
because it is too strong or seems to come 
from every direction, you may have to 
resort to Plan B. This requires a VHF 
receiver, such as a portable scanner that 
works on aircraft frequencies (and thus 
has an AM detector) and a hand-held 
yagi antenna. 
I use a five-element hand-held yagi I 

made out of piano wire and a broom han¬ 
dle. Because the power contained in a 
broadband noise source decreases with 

I There are ways to deal with noise 
once you find it. 

frequency, by DFing the noise at a higher 
frequency (above 108 MHz), its source 
may be much easier to locate. Again, take 
two bearings, triangulate and repeat until 
you locate the source. 
Should your search lead you to another 

house or building, you will have to 
(diplomatically) enlist the assistance of 
the owner or tenant in repeating the "cir¬ 
cuit-breaker test” in that location. There 
are ways to do this effectively, and unless 
your search has led you to Oscar the 
Grouch’s trash can or a crack house, you 
should be able to talk your way inside. 
What you do when you find the offend¬ 

ing ballast, aquarium heater or electric 
blanket is a different matter. It could be 
that the noise source has been tearing up 
the owner’s TV or radio reception as well 
as that of the rest of the neighborhood 
and he or she would be willing to replace 
the device. 
On the other hand, if the owner is not 

having problems and doesn’t feel very 
neighborly, you may have to resort to a 
commercial AC-line filter or replacing 
the device at the station's (or other listen¬ 
er's) expense. 
Should you find that a power line is at 

fault, call the utility repair people respon¬ 
sible for that area. They will have on-
staff people skilled at tracking and deal¬ 
ing with such problems. Usually, if you 
can isolate the problem to one or two city 
blocks, they can take it from there. A 
cracked or broken insulator, loose splice, 
faulty wire-tie or loose hardware can 
cause such problems. 
Whatever the case, let the utility people 

handle the problem. If they are uncoopera¬ 
tive. you should then (and only then) 
enlist the help of the nearest FCC field 
office. Chances are. they can gel the utility 
company off the dime w ith a phone call. 
Radio station general managers should¬ 

n’t expect their engineers to spend a lot of 
time running around town tracking down 
electrical noise problems. That simply is 
not our job. From time lo time, however, 
it may pay big dividends to clear up a cer¬ 
tain problem — especially the one in the 
general manager’s neighborhood or the 
one around a big client's business. (After 
all. would you buy airlime on a station 
you couldn't hear clearly?) 
Finding a noise problem can be tough 

but. using these guidelines, you should be 
able to run most problems of this sort lo 
ground. 

□ □ □ 
Cris Alexander is director of engineer¬ 

ing for Crawford Broadcasting in Dallas. 
He can be reached at (214) 445-1713 or 
by e-mail at 76440@conipuserve.coni 
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Tower Tips from the Experts 
Due to a printing error in the June 26 

issue of RW. Man of Steel did not appear 
in its entirety. The feature article runs its 
course in this issue. 

by Troy Conner 

URASSTOWN, N.C. "Why am I 
’■ere?" I thought vaguely. 
This was not some comfortable, philo¬ 

sophical "What is the meaning of life? 
Why am I here?" question, but a more 
realistic "What in hell am I doing here?” 
"Here" was the side of a massive trans¬ 

mission tower some 1.300 feet above the 
Houston skyline, thoroughly slathered in 
ease, standing with another man on a 

,H.ree-foot square platform suspended by 
finger-sized wire. 

daunting and disgusting 
The block we hung from had been fitted 

- to one of the nearly two-inch diameter 

treatment could possibly trap moisture 
and thereby create a potential problem 
where none might otherwise exist. 
Most manufacturers and engineers alike 

agree that spot treatment of rusted areas 
with cold-galvanizing is appropriate to 
restore the lost zinc. 
The most critical factors involved in 

guy cable life are environmental. A tower 
subject to severe environmental condi¬ 
tions like those found in an industrial or 
coastal location or an area subject to 
acidic rain can reduce the effective 
life-span of a cable by half. Any drop in 
pH greatly accelerates the sacrifice of 
zinc in the galvanizing. 
Bob McCrossen of Florida Wire Rope 

and Cable estimated the effective life 
span of a galvanized steel cable at 
between six and 15 years depending on 
its location. 
Keep in mind that many of the transmis¬ 

sion structures standing today are 
between 30 and 40 years old. This is par¬ 
ticularly true with older AM stations. It is 
this group of tower owners who should 
rightly be concerned with the structural 
integrity of their guy cables. 

Termination hardware 
Actually, the termination hardware of 

guy cables is far more likely to fail than 
the cables themselves. By nature, almost 
all types of termination hardware reduce 
the effective breaking strength of the 
cable. For example, wire rope clips will 
hold approximately 80 to 90 percent of 
the wire rope strength if properly applied. 
On the other hand, improperly applied, 

they may only develop 40 percent of the 
cable strength. 
Swaged or socketed terminations are 

indeed stronger but are somewhat unusu¬ 
al in structures shorter than about 

400-500 feet and they do not allow inter¬ 
nal inspection of the cable. 
Typically, small towers have more guy-

related problems than larger structures, 
continued on page 18 

p guy cables. We boarded the platform 
? the guy anchor and. as always, it had 
' en an exhilarating, high-speed magic 
c. rpet ride to the top of the tower. 
On a rope around my neck I wore a 

two-way radio, which had been carefully 
taped up inside a plastic bag. With a yell 
into the radio, we began our slow, ago-

It had been an 
exhilarating, high-

j speed magic carpet 
H ride to the top of 

the tower. 

I ing descent. 
I 'he task ahead of us was daunting — 
I gusting in fact. In order to slow corro-
■ n of the guy cables, we had to ride 
H h wire and manually apply a coat ol 
I >OX ID. "A Special" grease to 45.060 
■ t (eight and a half miles) of cable. 
■ !y the time we finished, we had used 
■ >re than 500 gallons of the stuff. The 
1 Special" grease is a wax-based 

product of paraffin production. 
has the vilest viscosity and a consis-

icy like the stickiest axle grease, 
toping with bare hands into one of the 
e gallon buckets also occupying our 
tform. one man shoveled grease while 
other smoothed it onto the wire. 
’wo hours later, we reached the guy 
.hor and our waiting ground man. By 

then, we were both so slick with grease 
it one slip left both of us hanging by 
r safety lanyards. All we could do was 
ngle there, laughing uncontrollably 
cause neither of us could even stand 
d re-board the platform. 

«ring for cable 
.ooking back. I have to wonder about 

the effectiveness of after-market guy 
cable treatments as corrosion inhibitors. 
There are basically two schools of 
thought with regard to galvanized steel 
guy cable care. 
Some engineers feel that any type of 

treatment of aging guy wires is a prudent 
preventative measure given the replace¬ 
ment cost of a set of guy cables. 
Engineers on the other side of this issue 
feel that the chemically self-sacrificial 
nature of the zinc in the galvanizing 
makes cable treatments unnecessary. 

PRODUCT GUIDE 
Companies with new product announcements for Studio Sessions Product Guide should 

send them to Radio World, c/o Studio Sessions Editor, PO. Box 121 4, 
Falls Church, Va. 22041 

BSS Preamp/EQ 

BSS Audio, a division of Harman Pro North America, has 
the FCS-916 preamplifier/parametric EQ. 
The FCS-916 can be used in digital recording for mic to 

workstation input or in analog recording for mic to mixer 
or direct to tape. 
The high-quality preamp stage has gain controls and 

phantom power and is switchable between mic and line 
levels. Equalization is performed by six filters, each with 
independent in/out switching. Each parametric band can 
notch up to 30 dB, with bell and shelf selection on the 
top and bottom bands. 

Suggested price of the FCS-916 is $999. 
For more information, contact Harman Pro at (SIS) 830-

8278 or circle Reader Service 8. 

ASC Acoustic Furniture 

New from Acoustic Sciences Corp. (ASC) is the 
“Mobilio" designer series of acoustic furnishings for stu¬ 
dios and recording spaces. 
The new components draw on design philosophy from 

ASC’s original 
Tube Trap bass 
absorption mech¬ 
anism. The 
Zavorra is a 
three-tier end 
table occupying a 
two-by-two-foot 
square space. The 
Gavitello is a bust 
table composed 
of five tiers with 
a footprint of 16-
by-16-inches. 

Both compo¬ 
nents are finished 
in a mat lacquer 
and both have the 
same bass reduction volume and performance as the larger 
ASC 16x4 Tube Trap. 
For more information, contact ASC at (541 ) 343-9727 or 

circle Reader Service 33. 

Tascam Production Console 

Tascam is distributing the Ml600 series of eight-bus 
recording consoles. 
The console is available in both 16- and 24-channel con¬ 

figurations and is designed specifically to complement 
modular multitrack studio equipment. Each channel 
includes three-band 
EQ with mid¬ 
sweep. TRS bal¬ 
anced line inputs 
and one stereo and 
four mono Aux 
sends. The first 
eight inputs feature 
XLR mic inputs 
and phantom pow¬
er. Balanced and unbalanced tape returns are mounted on 
25-pin D-sub connectors and are switchable in eight-chan¬ 
nel blocks. 
The 24-channel configuration as shown has a suggested 

price of $2.199. plus $650 for the meter bridge. The 16-
channel version is $1.699. plus $500 for the meter bridge. 
For more information, contact Tascam at (213) 726-0303 

or circle Reader Service 84. 

Digitech A/D, Vacuum-Tube Preamp 

The VTP-I from Digitech performs several functions in 
one box. It is a combined stereo vacuum-tube preamplifier, 
four-band semi-parametric EQ and 18-bit analog-to-digital 
converter. 
The preamp utilizes separate 12AX7 tubes in each stage. 

Front panel Gain and Trim controls dial in the amount of 
tube sound desired. Switches for phase, phantom power, 
mic/line level and a 20 dB pad are mounted on the 
front. 
The semi-para EQ section consists of two fixed and two 

sweepable bands. Each band provides up to 15 dB boost or 
cut. A low-cut switch removes noise and rumble under 75 
Hz. An EQ in/out switch is provided on the front panel. 
The onboard A/D converter allows outputting program 

material direct to digital in AES/EBU or SPDIF formats. 
Sampling rates are switchable between 44.1 and 48 kHz. 
An optional transformer circuit replaces the balanced 

electronic inputs with high-precision transformer balanc¬ 
ing circuitry. 
For more information, contact Digitech at (801 ) 566-8800 

or circle Reader Service 59. 
The latter group also feels that any cable 
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Expert Tower Tips 
► continued from page I 7 

This can probably be attributed to several 
distinct factors. Generally speaking, larg-
er-tower owners tend to recognize the 
critical nature of tower and cables and 
budget accordingly. 
In addition, larger cables and their asso¬ 

ciated hardware generally have more 
margin before 
corrosion 
becomes a signif¬ 
icant structural 
concern. This is 
partly because of 
the greater num¬ 
ber of strands in 
the cables and the 
higher tensions which inhibit moisture 
penetration. 

Greater weathering 
Unfortunately, inspection of the ground 

hardware is not always an effective mea¬ 
sure of the condition of the remainder of 
the cable. More critical is an inspection 
of the upper guy hardware, which is sub¬ 
ject to greater weathering. 

Few people realize the difference that 
200 or 300 feet of elevation can make 
with regard to corrosion. 
An important part of any annual tower 

inspection is a critical look at the guy 
cables and termination hardware. A pho¬ 
tographic inspection is often invaluable 
in giving the tower owner an accurate 
understanding of the tower condition. 

Any discussion of guy cables and their 
importance in the structural integrity of a 
tower would not be complete without at 
least some mention of plumb and tension. 

Cable tension 
Correct cable tension and tower plumb 

are as critical as the actual condition of 

the cables and hardware. The process of 
tower plumbing and guy cable tensioning 
will be the subject of a future article. 
Also of concern is the condition of the 

anchor itself. This is particularly true 
with regard to smaller towers which have 
screw type anchors where the anchor 
steel is exposed to the soil. 
In many cases the shaft of a screw 

anchor is severely pitted. Because it is 
below grade, it is not typically inspected. 
By merely digging about a foot down 
around the shaft and examining it closely, 
it is possible to determine if there may be 
a potential problem with the anchor. 

□ □ □ 
Troy Conner is the owner of Tower 

Maintenance Specialists. He can be 
reached at (704) 837-3526. 

An inspection 
of the upper guy hardware 
is critical. 

Tune GG Transmitters 
► continued from page 13 

coincide exactly with minimum 
reflected power. 
This is because solid-state exciters 

may put more power into a complex 
load than a purely resistive 50 ohm 
load. 
While observing PA cathode current, 

next adjust the IPA output tuning for a 
peak. Next, adjust the PA tuning con¬ 
trol for a dip in plate current. 
Finally, adjust the PA loading and 

power-out controls for rated-power 
output consistent with the dip-in plate 
current and desired plate circuit effi¬ 
ciency. 

Control interaction 
There’s always some interaction 

between controls, so you’ll have to 
make a few iterations. Remember that 
most of the drive power is fed through 
the tube and appears at the output. 
Thus, any disturbances to the output 
loading will affect input tuning as 
well. 
As with tetrodes, it’s important to 

go back and fine tune all these 
adjustments for minimum synchro¬ 
nous AM noise. This is done while 
modulating the transmitter with a 
400 Hz tone at 100-percent modula¬ 
tion. You may notice that the noise 
null is somewhat less pronounced on 
grounded-grid transmitters than 

tetrodes. This is because the GG cir¬ 
cuit is more broadband to begin 
with. 
If you’ve tried to calculate the effi¬ 

ciency of a grounded-grid transmitter, 
you may have come up with some 
unbelievable numbers. That’s because 
the conventional formula for efficien¬ 
cy doesn't work. Because the driver 
supplies power to the output in a 
grounded-grid circuit, that power must 
be subtracted to get accurate efficiency 
figures. Hence, the true efficiency for 
grounded-grid transmitters is deter¬ 
mined by the formula: 
E„„ = P'out ' P<>ut (E^Æp) x |qo% 
66 n 

where P' out is the power output of a 
grounded-grid amplifier, and Pjn is the 
pow'er input. The power being con¬ 
tributed by the driver is represented by 
the factor: Pout (Eg/Ep) 

Special thanks this month to Bernie 
Wise, president of Energy-Onix and 
fellow Penn alumni, for sharing his 
thoughts on grounded-grid transmitters 
with me. 

□ □ □ 
Tom Vernon spends his time consult¬ 

ing and writing the dissertation for 
his Ph.D. at the University of 
Pennsylvania in Philadelphia. You can 
e-mail Tom at TLVernon@aol.com; or 
call (717) 367-5595. 

If you do it 
in the studio, - - « 

...you can do it with AudioVAULT'. 
Unlike all the other competing products out there, only 

Audio VAULT® can do almost everything. It was the first 

Windows™-based studio system, and is the 

most mature, stable and widely used 

software in the industry. It’s not a pre¬ 

configured system. It’s not bound by its 

designer's limitations. It doesn’t dictate 

to you how you should work in the 

studio. And it certainly wasn't designed 

by a bunch of computer geeks. 

AudioVAULT is what you want, the way you want it. 

A little now, or a whole bunch later. With AudioVAULT you 

can play carts, record liners and spots, edit, cut and paste, mix, play 

music, adjust levels, go live, go automated, go both, capture feeds, create 

logs, adjust rotation, manage the news, generate 

traffic reports. And it's so easy to operate. In fact, 

your on-air staff already knows how. 

From the world's most widely used family of 

digital studio products, comes the most reliable 

digital studio solution - AudioVAULT. To find out 

more, or for a free demo kit, contact a Broadcast 

Electronics Systems Consultant 

at 217-224-9600. 

Or visit AudioVAULT on the web at 

http://www.bdcast.com (e-mail: future@bdcast.com). 

BROADCAST 
ELECTRONICS, INC. 

WORLD LEADER IN RADIO BROADCAST TECHNOLOGY 
4100 N. 24th Street/P.O. Box 3606/Quincy, IL 62305-3606/(217)224-9600/Fax: (217)224-9607 

Windows is a trademark of Microsoft ©1996 Broadcast Electronics 
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Prepare Towers for Stormy Season 
by John Bisset 

SPRINGFIELD, Va. We recently 
assisted a client who was replacing a 
number of MCI JH- 110B reel-to-reel tape 
machines. 
In evaluating the machines for the new 

owner. I noticed that the low frequency 
response of the machines was nowhere 
near spec. 
I'd seen this problem before, and it took 

a few minutes to remember the fix — the 
cue relay! This relay is wired directly to 
the record and playback head, and per¬ 
mits monitoring of the record head when 
the "CUE" button is depressed. 
Because the head output runs directly 

through this relay, the signal level at this 
point is minimal. Any amount of oxidation 
or dirt on the relay contacts will destroy 
your low-end reproduction performance. 
Although tt new relay is the best cure, the 

existing relay contacts can be burnished. 
This relay fits in a socket, with pins that 
just love to break, it seems. Use care and 
caution when removing the relay. 

★ ★ ★ 
With the stormy season upon us. now is a 

good time for AM station engineers to vis¬ 
it the ball gaps at the base of each tower. 
Check to make sure that the gap is set 

properly (no "sparks" during your heavi¬ 
est modulation). It goes without saying, 
this is a two person job — one to turn the 
transmitter on and off and one to adjust 
when the transmitter is down. Keep the 
base current meter "on" so you know 
when the tower is dead. A fluorescent 
tube will also work. 
Early in my career. I watched as two 

seasoned engineers switched a transmit-

made me wonder if I really wanted to get 
into engineering. The first engineer had 
hit the "on” button by mistake. No one 
got hurt, just shaken, but a valuable les¬ 
son was learned. 
"Johnny Balls" or static gaps can be a life¬ 

saver when your tower builds up static, but 
if they are three inches apart for a 1 kW 
transmitter, the static surge may look for 
ground elsewhere (read: through your ATU). 
While you are at the tower base, check 

for holes in the ATU box. fill them with 
RTV. construction adhesive, putty or that 
foam filler in a can. 
I make it a habit to spray hornet killer 

under the eaves or overhangs of the ATU 
box. and repeat these applications 
throughout the summer. 
Don't forget your quarterly tower 

inspection, either. While you're basking 
in the sun anyway, check your tower con¬ 
dition — the second quarter expires the 
end of this month. 
If you have the luxury of a day to spend 

in the field, check for cracked insulators 
and. with the power off. tight connections. 

★ ★ ★ 

Looking for what has to be the world s 
cheapest off-air alarm? I ran into this 
recently and marveled at the ingenuity. 
An engineer had taken an old Lafayette 
FM stereo tuner and bridged a relay 
across the little lamp that lights up the 
"STEREO" indication. The relay went 
to a warning light and piezo alarm. 
If the FM signal died, or for that mat¬ 

ter. if the STL was lost, the pilot would 
not be detected, the STEREO light 
would extinguish and the relay would 
drop out. sounding the alarm. 

★ ★ ★ 

had a situation recently where the PA 
OVERLOAD shunt resistor opened. 
The "change" in value caused the relay 

to "sense" an increase in overload current, 
shutting things down. After finding noth¬ 
ing wrong. Scott turned his attention to the 
relay itself. Though the resistor looked 
fine, replacing it eliminated the problem. 
Overload relays can be a life saver, but 

in cases like this, you can pull your hair 
out chasing a non-existent problem. 

★ ★ ★ 
I spoke to the folks at CAIG Industries, 
the manufacturers of Cramolin and other 
contact cleaning products recently. 
I was reminded of their Gold wipes, little 

1X1 squares of cloth impregnated with a 
gold plating restorative. The Gold wipes 
may be a little more expensive than a pen¬ 
cil eraser, but considering that some erasers 
have sulphur compounds in them, you may 
be doing your gold card-edge contacts 
more harm than good by not cleaning con¬ 
tact edges with the proper product. 

★ ★ ★ 
Here's one for the textbooks! Take an 

ITC Series 99 cart recorder, the one with 
the ELSA function that erases the cart, 
locates the splice and aligns the heads for 
proper azimuth. The machine works 
great, except when it's in the "splice find 
mode" of the ELSA cycle. 
As soon as the machine starts to ramp 

up into its fast forward splice find mode, 
it stops — like it found a splice. The 
problem is. there was no splice. It would 
"splice locate" any cart at the same spot, 
approximately a half-second after switch¬ 
ing into the splice find mode. 
While looking over the manual and get¬ 

ting ready to spend the evening with the 
machine. I was checking the alignment of 
the splice finding coil, along with what 
seemed to be 100 other possibilities, when 
I noticed the pinch roller. Talk about look¬ 
ing for the simple things — the bottom of 
the pinch roller had a little I mm notch 
chewed out of it. I held the “cart-in-place” 
switch closed and pressed PLAY. With my 
other finger resting on the splice-find arm. 
I could feel the ever so slight thump-
thump-thump as the pinch roller made 
contact with the capstan. 
ITC's splice finding circuitry depends on 

the slight "wiggle" caused as the splice 
passes between the pinch roller and the cap¬ 
stan. The same wiggle was being produced 
by the bad pinch roller, and being sensed as 
a splice. A new pinch roller solved the prob¬ 
lem — and saved my evening. 

□ □ □ 
John Bisset is a principal in 

Multiphase, an engineering services 
company based in Washington. D. C. He 
can be reached at (703) 323-7180. Tips 
for this column are encouraged. Fax 
them to (703) 764-0751. or on line at 
WRWBENCH@aol.com 
Published submissions qualify for SBE 

recertification credit. 

ter using a big knife switch. The first 
engineer pushed the "off" button, yelled 
OK. and the second engineer threw the 
knife switch. 
I'll never forget the blinding blue flame 

that arced across the opening — and 

Speaking of FM. owners of CCA FM-
20.000E series transmitters should add 
checking the shunt resistors that are 
across the overload relays to their peri¬ 
odic maintenance. 
One of my associates. Scott Taylor. 

MARKETPLACE 
Recently Introduced Products for the Radio Broadcast Professional 

Radio Program Recorder 

The Reel-Talk talk show timer¬ 
recorder from Reel-Talk Inc. 
makes it possible to record radio 
programs for later playback. The 
portable unit allows up to four 
hours of continuous recording on 
each side of a standard C-120 cas¬ 
sette tape using the model RT-101 
and up to one hour on each side of 
a cassette on the model RT-201. 
Features of the Reel-Talk 

include station preset memory 
buttons, a headphone jack, con¬ 
denser microphone, digital tuner 
receiver and four-inch 2.5 W 
speaker. The unit weighs about 
six pounds and operates on 
switchable 110/220 AC or six D-
size batteries. 
For more information from 

Reel-Talk, contact the company 
at (800) 766-8255: or circle 
Reader Service 111. 
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INTERNATIONAL UPDATE 

International Shortwave Survives 
Shortwave Broadcasting Is an Effective Way 
For Countries to Reach out to the World 
by James Wood 

LONDON Is international shortwave 
broadcasting in terminal decline? 
Is this classic transmission medium in 

danger of being replaced by emerging 
technologies like Digital Audio 
Broadcasting (DAB) and WorldSpace 
Radio? 
If these questions were not already 

being asked, the near-fatal budgetary cuts 
meted out to Radio Canada International 

and to other international broadcasters 
over the past two years are sure to raise 
them. 
I have been involved with and studied 

international shortwave (SW) broadcast¬ 
ing for more than five decades. I have 
seen how world politics has acted as a 
spur to the technology and how SW 
reaches millions of people around the 
world. I do not believe the medium is in 
danger of being replaced by another form 
of delivery. 

I cannot foresee any technology — 
existing or in development — that can 
even come close to achieving what SW 
can do: span massive distances to be 
heard by means of inexpensive, ubiqui¬ 
tous receivers. 
This is not to say that there will not con¬ 

tinue to be advances in this 70-year-old 
science. However, there will always be a 
need for a medium that enables powerful, 
and even not-so-powerful, nations to pro¬ 
ject foreign policy around the world. 

Politics will continue to spur the 
improvement of the technology, and 
international broadcasting in the high-fre¬ 
quency spectrum using the ionosphere 

Inovonics, Inc 

260 Multifunction “Utility” Processor 
This simple stereo AGC/Compressor/Limiter is ideal for budget-FMs, 
uplinks, TV-aural and many other station chores. Split-spectrum 
processing utilizes PWM dynamic control. 

1305 Fair Avenue 
Santa Cruz, CA 95060 U.S.A. 

250 Programmable 5-band Processor 
Gated AGC, 5-band Compression and EQ, split-spectrum Limiting— 
all with colorless gain control. Manually pre-program 4 processing 
presets or place entirely under RS-232 remote control. 

708 Digital-Synthesis FM Stereo Generator 
A basic Stereo-Gen with outstanding specifications. Built-in, adjustable 
Composite Processing, RDS/SCA combining, and accurate front-panel 
metering for easy setup. 

630 FM “Relay” Receiver 
A tunable, single-channel re-broadcast receiver for FM translator service 
and similar, critical off-air pickups. Features both composite multiplex 
and left/right audio outputs. IF bandwidth, auto-mute and auto-blend 
functions may be remotely selected; alarm outputs for loss of carrier and 
loss of program audio. 

716 “DAVID-ll” FM Processor/Stereo-Gen 
A gated-AGC/Compressor/Limiter, plus clean digital synthesis of the 
multiplex baseband signal. This second-generation design features PWM 
gain control, an adjustable Composite Processor and RDS/SCA combining. 
A fantastic performer! 

Call today for complete technical information on these items, plus our line of 
AM, Radio-Data and Measurement products. 

255 “Spectral Loading” Processor 
Triband-PWM Stereo Processor for contemporary music formats. 
Includes gated AGC and 3-band Compressor/Limiter. Our unique 
"Spectral Loading" feature gives a very aggressive sound. 

TEL: (408)458-0552 fax: (408) 458-0554 
E-Mail: inovonics@aol.com 

will continue to be an important gateway 
to the world. 
The post-Cold War world is already see¬ 

ing signs of the new order of priorities 
for SW broadcasters. Major broadcasters, 
like the BBC World Service (BBC WS). 
the Voice of America (VOA). Deutsche 
Welle (DW), Radio France Internationale 
(RFI) and others, collaborated during the 
Cold War. Nowadays they are. in a sense, 
competing for the same world market. 

Strongest signals 
SW listeners gravitate to the strongest 

signal in the broadcast band. If they like 
what they hear, then they may become 
dedicated to a particular station. 
Countries strive to maintain a strong 

signal in areas of the world where they 
have a particular interest. The BBC WS 
is building a powerful SW station in 
Thailand and has spent UK£30 million to 
build a new relay station in Oman. 
RFI and DW are both increasing their 

SW transmission capacities; France and 
Germany have many powerful business 
interests around the globe. 
Another reason to continue SW broad¬ 

casts is to promote the culture of a nation 
to the rest of the world, although other 
forms of media can be used for this pur¬ 
pose too. 
As new technologies emerge, there is a 

tendency to believe they will threaten the 
survival of the old. However the history 
of communications media proves the 
opposite is often the case. 
For example, when telegraphy by cable 

was introduced in the early 19th century, 
newspapers feared for their survival. But 
worldwide telegraph capabilities brought 
about a growth in newspapers by facili¬ 
tating syndication. 
Similarly, when news of Marconi's 

transatlantic wireless transmission 
reached the stock exchanges in London 
and New' York, cable company stocks 
declined in value. But cable outlived 
long-wave wireless telegraphy. 

Keep pace 
When the Atlantic was bridged by SW 

in the late 1920s. it did not replace the 
telegraph cable. In fact, cable traffic 
expanded to keep pace with newer means 
of communication. 
In the case of SW broadcasting in the 

high-frequency spectrum, the introduc¬ 
tion of global communication via geosta¬ 
tionary satellites raised doubts about the 
survival of SW. That was nearly 50 years 
ago. 
Instead, satellite communications 

boosted the effectiveness of SW broad¬ 
casting. The VOA was able to ring the 
world with SW transmission bases to 
which it delivered programs by satellite. 
Before this, programs were distributed 
by a combination of landlines and SW 
circuits using IO kW communications 
transmitters. 
Keeping pace with emerging technolo¬ 

gies. VOA was the first foreign-service 
broadcaster to introduce a digital audio 
system for programming. This began in 
1991, although experiments were con¬ 
ducted for a while prior. 
In the past, the VOA used 5-meter earth 

stations to deliver a single audio channel: 
now it can use digital technology to 
transmit CD-quality signals from a much 
smaller satellite earth station. 
With the easing of world tensions after 

the Cold War. the BBC WS. DW. VOA 
and others turned to local AM and FM 
stations to rebroadcast their programs in 

continued on page 24 
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PIONEER PROFILES 

Debating over the Oldest Station 
by Barry Mishkind 

TUCSON, Ariz. It has an official slate 
marker proclaiming it to be "The Oldest 
Station in the Nation." It can even trace 

Sometimes the students had to work 
through the night to have enough spares 
ready for each day's use. Though some 
worked well, others burned out after only 
a few minutes of transmission. Overall. 

the University of Wisconsin became well 
known as a source for other institutions 
seeking tubes for their transmitters. 
At first, fidelity was not the primary 

concern. Student Malcolm Hanson 
its roots back to the earliest part of the thoueh. the tubes were so successful that 
century. Does this mean 
WHA(AM). Madison. 
Wise., was the first to 
broadcast? 
This interesting question 

drives many discussions 
among broadcast histori¬ 
ans. As the 1920s pro¬ 
gressed and broadcasting 
began to catch the public 
fancy, few stations wor¬ 
ried about who was first. 
Indeed, as more and more 
stations filled the few 
open frequencies, their 
primary concern was 
staying on the air and not 
losing any of their time 
share allotments. 
In early 1923. 576 sta¬ 

tions were sharing the 
two available frequen¬ 
cies. By far. the majority 
— nearly 40 percent -
were run by radio manu¬ 
facturers and dealers. Just 
edging out newspapers 
and publications as a cat¬ 
egory. 72 stations were 
listed as being operated 

9XM-WHA 
The Oldest Station in the Nation" 
On this campus pioneer research and 

experimentation in "wireless" led to suc¬ 
cessful transmissions of voice and music in 
1917. and the beginning of broadcasting on 
a scheduled basis In 1919. 

Experimental station 9XM transmitted 
telegraphic signals from Science Hall until 
1917 when It was moved to Sterling Hall. 
In that year Professor Earle M. Terry and 
students built and operated a “wireless 
telephone" transmitter. 

In 1918. during World War I. when other 
stations were ordered silenced. 9XM operated 
under special authorization to continue Its 
telephonic exchange with U.S. Navy stations 
on the Great Lakes. After the war, programs 
were directed to the general public. 

The WHA letters replaced the 9XM call on 
January 13. 1922. Thus, the University of 
Wisconsin station, under the calls 9XM and WHA. 
^has been in existence longer than any other. 

Marker Erected 1958 

recalled that at first. 9XM played "only 
Hawaiian music because any other kind 
would become distorted and tinny." 
Undaunted. Terry prophesied "... the time 
will come when wireless receivers will 
be as numerous as bathtubs in Wisconsin 
homes." 
Like 8XK. 9XM was permitted by spe¬ 

cial arrangement with the US Navy to 
stay on the air during WWI after other 
stations were ordered off the air. That 
helped provide communication between 
Navy installations and vessels, especially 
in the Great Lakes region. That also pro¬ 
vided a basis for WHA's claim of "oldest 
continual operation in the nation." 
After the war. broadcasts of w eather and 

stock markets were set up on a regularly 
scheduled basis. Converted to the new 
"Commercial" license status and granted 
the call sign WHA on January 13. 1922. 
the station was issued license number 
276 by the DOC. Professor William 
Lighty was tasked w ith the shift in the 
emphasis of the station from scientific 
development to "taking the University to 
the people.” 
To meet this need. WHA began to 

develop various programs of interest to 
farmers and homemakers. The 

by educational institutions. Of these, per¬ 
haps the oldest is WHA. 

In a booklet issued in 1969. the 
University of Wisconsin correctly calls 
WHA a Radio Pioneer. Commenting on 
the debate over the definition of oldest, 
the booklet refers to the "controversial 
puzzles: When does an 'experiment' 
become a 'broadcast': and "What do the 
words 'regularly scheduled' mean?" 
It was quite interesting to see the author 

of the booklet take the high ground and 
declare. "We were all responsible for the 
birth of broadcasting." 
Those questions of definition are cer¬ 

tainly worth discussion, and yet. such 
discussion might cause us to lose sight of 
the tremendous industriousness exhibited 
by the pioneers back then at the begin¬ 
nings of broadcasting. Whether in living 
rooms, bedrooms, laboratories or wher¬ 
ever. the fact is many individuals strug¬ 
gled long and hard to overcome the chal¬ 
lenges of sending voice and music 
through the airwaves. Parts stores were 
few and far between. 
The University of Wisconsin physics 

department started w ireless telegraphic 
experiments under the direction of 
Professor Edward Bennett in 1902. In 
1914. Bennett sought to license the sta¬ 
tion under the Radio Act of 1912. The 
Department of Commerce (DOC) issued 
the experimental license for operation as 
9XM. The following year. Professor 
Earle Terry took over operation of the 
station. 
Over the years, the code transmissions 

on the spark transmitter gave way to 
radiotelephony. This was facilitated by 
Terry and his students developing their 
own homemade triode tubes, with which 
they were able to achieve successful 
transmissions of music, and later, voice. 
However, many of those early power 

tubes were rather feeble and unreliable. 

"IF you DON'T Ç 
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"Wisconsin School of the Air" and 
"College of the Air." among other efforts, 
helped many rural listeners gain an edu¬ 
cation or learn more about what was 
going on in the state. In particular, the 
"Political Education Forum" was note¬ 
worthy. offering free air time to all quali¬ 
fied candidates for statew ide office. 
When the DOC started to expand the 

broadcast band. WHA moved for a time 
to 1090 kHz. Later moves mandated by 
the DOC and the Federal Radio 
Commission (FRC) took WHA to 560 
kHz. 940 kHz. 900 kHz. 570 kHz. 940 
kHz again, and finally in 1941 the FCC 
moved it to 970 kHz. where it has been 
ever since with 5 kW during the day 
Nevertheless, it was not always easy for 

WHA. In the mid-20s. there was a lot of 
pressure toward developing radio as an 
advertising medium. University stations 

continued on page 22 

LMA/DUOPOLY CONTOUR MAPS 
rhe d a I a w o p I d 

LMA/DUOPOLY Contour Analysis is 
a precise electronic verification of 
overlapping and intersecting contours. 

AM and FM City Grade contours 
are shown in full color, including 
transmitter site indicator. The map is 
supported with a printout showing all 
of the stations which appear on the 
map. 

Daily updating of dalQWOPld’s 
AM and FM databases ensures the 
latest information. 

OTHER MAPPING OPTIONS 
• Shadowing ( Terrain Shielding) 
• Contour Coverage 
• Population Density 
• Zip Code Boundaries 
• Received Signal Level 
• Custom Displays 

WHO ARE YOUR LISTENERS ? 

Othenrgivc you 1990 Census Data. 
Only calaWOPIO gives you 
CURREN'!’ year data and FIVE year 
projections! 

• Comprehensive Ethnic and 
Demographic Data 

• Ethnic/Demographic Data Available 
for Each Zip Code Within Coverage 
Area 

• Age Analysis by Ethnic Groups 
• Resolution Increased to Block Level 
• Percent of County Coverage Shown 
• Projections into the next century 

ETHNIC/DEMOGRAPHIC 
INFORMATION DISPLAYED 

USING MULTI-COLOR 
SHADING 

800-368-5754 FAX: 301-656-5341 
e-mail: info@dataworld.com 
WWW: http:Wdataworld.com 
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Foreign-service Broadcasting 
by James Wood 

WARC delayed full 

And they ’re using Crown transmitters! 

A universally intelligent choice. 

Radio Conference (WARC) passed a 
resolution urging broadcasters to help 
improve spectrum utilization though 
the use of SSB. Broadcasters were 
reluctant to welcome this because it 

broadcast bands could accommodate 
twice the number of channels. 
In 1979. the World Administrative 

would render millions of SW receivers 
virtually useless. 
Passage of the resolution encouraged 

transmitter manufactures to develop 
high-power transmitters with SSB facili¬ 
ties, but broadcasters, concerned about 
loosing listeners in developing nations, 
remained opposed. 

LONDON Foreign-service broadcast¬ 
ers place great emphasis on achieving 
good audibility in all target zones. 
One way to increase audibility is to 

radiate a single sideband (SSB) signal, 
which, in theory, can improve the signal-
to-noise ratio (SNR) by up to 12 dB. 
SSB also provides other advantages in 

selective fading, while enabling better 
utilization of already overcrowded broad¬ 
cast bands in the high-frequency spec¬ 
trum. 
Theoretically, if SW broadcasters can 

use only one sideband to carry the same 
program as a double sideband, the 

much to the relief of 
broadcasters. 

Fully integrated and intuitive FM transmitter 
products as close as your broadcast dealer. 

1718 W. Mishawaka Road, PO Box 1000, Elkhart, IN 46515-1000 
’ Phone: 800-294-8050; Fax: 219-294-8222 

Intelligent life 
discovered! 

i^croiun 
L—Jhrna dcast 

July 10, 1996 

To overcome the problem of loosing 
millions of SW listeners. WARC-89 
moved to adopt a form of compatible 
AM. This would allow ordinary AM 
receivers with SW capabilities to receive 
the SSB transmissions. 
This seemed to solve the problem. 

Transmitter manufactures went ahead 
and developed transmitters with a range 
of options. 
Because of the hundreds of high-pow¬ 

er transmitters around the world that 
could never be made suitable for SSB. 
the International Telecommunications 
Union (ITU) and WARC agreed 
to delay full implementation of 
SSB until 2015. much to the relief of 
broadcasters. 
By 1989. a handful of European broad¬ 

casters, including Radio Austria 
International and Radio Norway 
International, had begun experimental 
SSB transmissions. 
However, the BBC World Service, the 

Voice of Russia, the Voice of America 
and other major broadcasters have yet to 
follow suit. These broadcasters command 
large audiences, and they want to keep 
them. 
Today, the situation remains unchanged. 
Broadcasters and manufacturers both 
have to grapple with how to produce a 
SW receiver that is vastly superior to the 
average AM receiver. 
The next generation of receivers must 

include extremely high frequency stabili¬ 
ty. SSB capabilities and sophisticated 
digital tuning, while remaining as func¬ 
tional as possible for listeners in develop¬ 
ing nations. 
Moreover, these new capabilities must 

be within the financial reach of citizens 
of the poorest nations in the world if the 
introduction of SSB is to be a success 
with major broadcasters. 

Debating 
Radio’s Age 
► continued from page 21 
were often left behind, as less important 
in the commercially desirable evening 
hours, and for much of its life WHA was 
a daytime only station, forced to fight for 
its share ofairtime. Finally, in the 1980s. 
nighttime service was added at several 
post sunset levels, down to 44 W 
overnight. 
Over the years. WHA has continued to 

be active in serving the state with pro¬ 
grams of interest to persons of all ages 
and interests. Using WLBL-FM at 
Stevens Point. Wise., to reach other sec¬ 
tions of the state. FM. and later TV. the 
University of Wisconsin has set an envi¬ 
able record of broadcasting for well over 
seven decades. So. whether we credit 
WHA as 74 this year. 79. or even 94. its 
place as true pioneer broadcaster is 
secure. 

□ □ □ 
Please share with us anything that 

would help illuminate the pioneer sta¬ 
tions and the men who built them. 
Information can he sent to: Barry 
Mishkind. 2033 S. Augusta Place. 
Tucson. AZ 85710. 
Barry M i s h k i nd can be reached 

at (520) 296-3797, and invites 
e-mail to harry@hroadcast.net. 
You can find his home page at 
http://www.broadcast.net/~harry 
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EAS Can Make Your Day. . . 

Or Make You Crazy! 

How many buttons/functions should your operators 
be required to manipulate to assure that your station 
is in compliance with the new EAS mandate? 

This is not just a test! To help you meet FCC require¬ 
ments to have certified EAS equipment up and 
working by January 1, 1997, Harris* will ensure that 
your EAS system is shipped in time, as long as the 
order is in our hands by August 1,1996. 

The mandate and the equipment need not be 
complicated or confusing. Call or fax to receive 
the full EAS story and to get the SAGE ENDEC 
approach and solution to your EAS questions. 

Our people can help you and your people. 

http://www.broadcast.harris.com 

Harris Corporation 
Broadcast Division SAGE ENDEC 

The Safe, 
Sane EAS 

solution that’s 
AVAILABLE * 

U.S. 
TEL: 1-800-622-0022 
FAX: 317-962-0623 
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Shortwave Survives 
► continued from page 20 
targeted countries. This is a cost-effective 
way to increase audiences without build¬ 
ing more SW transmitters, but it does 
have limitations and drawbacks. 
The cooperation of the host country is 

required, for example, and if it does not 
like what you are telling its citizens, the 
host country can revoke the invitation to 
broadcast there. 
Western broadcasters are quite aware 

of the possibly volatile changes in the 
political scenes of some of their new 
markets. 

diverse as those in the Caribbean, Latin 
America, Africa, the Middle East, Asia 
and the former Soviet Union. 

15,000 kilometer path from Al 
Karanah, Radio Jordan uses two 500 
kW SW transmitters that can be co¬ 
phased to feed an HR 8/4 high-gain 
curtain antenna. 
Another role for SW broadcasting in 

Europe is to keep travelers in touch with 

news from home. However, the rapid 
growth of services such as CNN, which 

Politics will continue 
to spur the improvement of the 
technology. 

SW is also being used to reach nations 
where large numbers of expatriates 

65 Years 
Ago 

Reprinted from Radio World 
July 18, 1931. 

Editor's note: The RW of old, printed 
for a time in the 1920s 

and 1930s and today's RW are 
unrelated except in name. 

World Congress 
Tells Results 

Copenhagen. 
At the conclusion of the International 

For this reason, and others, all interna¬ 
tional broadcasters must maintain a 
means of reaching people in countries as 

live. Jordan, for example, has a number 
of expatriates living in North America. 
To provide good audibility over the 

Keep your 
Hot Country 

Yfou’ve picked the hottest sounds in country for that 
winning format, now maximize your dial presence with 
StereoMaxx from Modulation Sciences. 

StereoMaxx solves your station identity crisis by enlarging 
the stereo, making your station sound bigger and fuller. It will 
sound like the other stations are merely mono. Your listeners 

will swear you’ve improved the quality of your audio. 
Engineers will smile. The PD will feel fulfilled. And the GM 
won’t complain about the cost. 

StereoMaxx is easy to set up and get working at the 
studio. And there'll be no mistaking your Garth and Clint for 

anybody else's. 

Call MSI, the 
stereo authority 

modulation 

sciences 
at (800) 826-2603 and j| jnc 
kick up those ratings. 

12A World’s Fair Drive Somerset, New Jersey 08873 
Voice (908) 302-3090 • Fax (908) 302-0206 

has satellite feeds to most major hotel 
chains across Europe, has all but replaced 
shortwave in this regard. Still, a small, 
portable SW receiver remains fairly pop¬ 
ular with business travelers throughout 
the Middle East. 
According to Daniel Bouchont of RFI. 

DW and Radio Nederland Wereldomroep 
are now using SW to reach the large 
numbers of Dutch and German tourists 
who migrate to Southern Europe for their 
summer holidays. 

□ □□ 
James Wood is a consulting engineer 

in broadcast transmission and a writer 
on shortwave and high-power AM based 
in Bracknell. Berkshire, England. 
Contact him in the U.K. at telephone: 
+44-/344-54938. 

Radio Congress at the Christiansborg 
Palace here it was announced that defi¬ 
nite conclusions had been reached on 
eight points, namely, comparison of fre¬ 
quency standards, standardization of wave 
meters, reduction of disturbances within 
common wave bands, methods of annul¬ 
ling foreign currents in receivers, further 
organization of commercial radio tele¬ 
phone services between movable and 
fixed stations, stabilization of wave bands 
of senders for various radio electrical 
services, recommendations regarding the 
latest developments of technique, and 
reduction of radio disturbances general. 
The congress will make recommenda¬ 

tions to the Madrid congress to be held in 
1932 and the results obtained in Copen¬ 
hagen will serve as a basis for deliber¬ 
ation in Madrid. One of the unsettled 
problems is more effective utilization of 
the available wavelengths, which will be 
considered by the national. committees 
and later to be acted on by the Madrid 
congress. 

Satellite Equipment for Radio 

When you're off the air 

call the leader in the repair market.. 

Repairs 

Upgrade 

Zephyrus 

Service 

The Ariel 

Satellite Systems 

Satellite Systems 

Upgrade your Fairchild Dart 384 and Scientific Atlanta 7300/7325 
to LNB receivers—use existing equipment as trade-in. 

Satellite Systems repairs all major brands of satellite equipment, 
including the Fairchild Dart 384 and Scientific Atlanta. 

Call us about Zephyrus SCPC equipment, along with receivers 
for all networks. 

Satellite Systems has made a name tor itself by providing 
consistent, excellent service to radio stations & networks. Call 
the professionals with the proven track record in sales and 
repair for all of your satellite needs. 

5 card slots for up to 10 audio channels 
compatible with Fairchild Dart 384 
adapts easily to current equipment 
next-day shipment of replacement boards 
1 -year warranty 

615 East Brookside Colorado Springs, Colorado 80906 
Phone: (719) 634-6319 Fax: (719) 635-8151 
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Studi® Sessions 
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PRODUCT EVALUATION channel and all inputs. It is very easy to 

Denon Mixer Has T urntable F eel 
go overboard with these; the tendency to 
add fat bottom and shrill highs is all too 
common. Practice some restraint here. 
Gripes? Only one. Sample playback is 

by Alan R. Peterson 

WASHINGTON DJ mixers and radio 
production consoles are designed for dif¬ 
ferent purposes and normally are not con¬ 
sidered interchangeable. 
Still. Denon created a clever little mixer 

you might find useful if your station does 
any urban ■’scratch'' music mixing for air 
or in production. The Denon SMX-2000 
Digi-Scratch mixer is a three-input. 5U 
rack-mountable mixer with clean specs 
and a nifty digital sampler that you are 
going to have fun using. 
DJ mixers often come with rudimentary 

sampling capability but usually are based 
around "telephone chips.” commonly found 
in tapeless answering machines. These have 
limited bandw idth and high noise figures. 

sample manipulation and is a gas to oper¬ 
ate. Spin the disc fast or slow, and the 
SMX-2000 responds in kind. 

effect sound. 
Do not expect extensive editing 

features. DJ mixers are designed to grab 

in mono. An especially wide, spacious 
sample will go Hat when summed. And 
while not an actual gripe. I would have 
liked seeing a footswitch jack to remotely 
fire the sampler. 

Mixing up 
The rest of the SMX-2000 mixer is as 

basic as DJ boards go. but it still does the 
job. All three channels have switchable 
inputs and two-band EQ. The two RIA/\ 
phono inputs are internally preamped, 
and the unbalanced mic channel scopes 
out nicely to 25 kHz. 
Denon put in an effects loop, allowing 

connection of a stereo processor such as a 
limiter. A separate processor line for the mic 
channel lets creative jocks plug in a vocal 
processor such as a reverb or pitch changer. 

The SMX-2000 sampler is built around 
a higher quality 16-bit circuit with 
Toshiba chips handling A/D and D/A 
functions. A fistful of 4570 chips per¬ 
forms low-pass filtering very admirably; 
no clock noise artifacts leak through to 
the SMX-2000's output. 
Playing back a sample is fun. Check out 

the wheel in the upper left corner of the 
unit. This functions as a miniature 
turntable that lets you "scratch" the sam-

The Denon SMX-2000 Digi-Scratch Mixer 

In comparison. DAW jog wheels and 
data dials normally are optical data 
encoders and have a "clicky" feel to 
them. The wheel on the SMX-2000 feels 
more like a free-spinning pot. Grab it 
once, and you are hooked. 
Denon's big trademark green and red 

buttons found their way onto the SMX-
2000. They are used here to write and 

a sample on the fly with little or no trim¬ 
ming. Good jocks make this look easy. 
Denon did include some basic editing 

via a Position button that writes a marker 
at the start of the sample. This works 
with the red Stutter key to play a sample 
from a chosen point. 
Two-band EQ is included on the sample 

A nice feature on the back panel is a set 
of two main outputs. In a club setting, 
this can be for Main and Zone outputs. In 
a studio, these can feed Monitor and Line 
Out connections. 
The LED meter is accurate, very easy 

to read and came properly calibrated. A 
single Mono output jack on the rear 
normally feeds a subwoofer system in a 

continued on page 28 > 

pie backward, forward or both. Sample 
recording time can be adjusted from five 
to 16 seconds w ith the Pitch slider. This 
lever also controls sample playback pitch. 
While lacking the ballistics and response 

of an actual analog turntable, the wheel 
offers a degree of tactile control over 

play back a sample the way most conven¬ 
tional DJ samplers do. 
A Write Enable button sets up the sam¬ 

pler to capture a slice of sound. Hit the 
green to start recording, then press the 
Write button again to stop. The red 
button is a Stutter key for classic sample 

The Best Excuse for 
Shameless Self'Promotion 

u need 

Time-Temp Announcer seeshiebs 

This little money generator, on its own phone line, promotes your station at the end of local, 

current time and temperature announcements - you promote it along with an advertising 

package. What a great stretch of your advertising dollars! Selling the ad space to a local 

business with a brood based clientele fills the demographic gaps your station might be 

missing and 

to get st|i^ 

DOWN 

® 
(STOP) 

reates a new income source. If comes complete with everything 

and is expandable as its popularity grows. 

OPERATE PREVIOUS NEXT 

Io © © © 
1 PROGRAM J

UP LINE 1 LINE 2 POWER 

© O Q O 
(START) 

PLAY 2 MIC 

® ® J 

Innovative Solutions 
Voice: (615) 228-3500 ❖ Fax:(615) 227-2367 

Fax-On-Demand: (615) 227-2393 Ask for Document #140 ❖ Call for Demo: (615) 227-4022 

Station/Studio Services 
427 SOUND EFFECTS 

$89.00 
For a 5-CD set with a 30-day 

money-back guarantee. 

Take tin cvmi SIC off if sou nientnm this ad: 

Send $79 to Ghostwriters 
2412 Unity Ave. N„ Dept. RW 

Minneapolis, MN 55422 

For credit card orders call 

(612) 522-6256 
READER SERVICE 10 

765 Hit Songs 
Of the SO’s 

On 50 Compact Discs 

Only $599 
The "A" List with the most-requested 
Pop. AC, and Rock hits! With index 
codes tor automatic sequencers. For a tree 
demo and complete track listings, phone 
or FAX Ghostwriters: 

(612) 522-6256 
For sale to Radio Stations only. 

For track listings only circle reader service #70. 

READER SERVICE 70 

MOR STANDARDS 
3440 Titles 
on 172 CDs 

Professional quality 
for Broadcast ONLY! 

Limited supply .... 
ALL NEW . . . 
ONLY $1295.00 

CALL 94 1 -642-6899 
or 912-892-345 1 

READER SERVICE 43 

BUY-OUT MUSIC —$77 
62 :3O & -.60 music beds for. $77 
326 :30 & :60 music beds for .. .$196 
120 production effects “Zings, Zaps 
and Zoodads for .$99 
122 New Lasers & Sweepers for . . .$99 

For FREE DETAILS on 
production music, sound 

effects, call 

Ghostwriters (612) 522-6256 
READER SERVICE 10 

Attention Providers! 
Promote your services to Radio World's 18,000+ readers. Reach Radio Station and 
Recording Studio owners/managers and engineers with your message. For information 

on affordable advertising call Simone at 1-800-336-3045, extension 1 54. 
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Audio Shareware Making WAVs 
Goldwave is another very impressive 

piece of software. It is similar to Cool 
Edit in operation, but I think Goldwave 
was first. 

by Vai Davis 

EMMETSBURG, Iowa Ten years ago 
I was digitally recording and editing on a 
Synclavier from New 
England Digital. This 
was the very first hard 
disk recording/ editing 
system, and it sold for 
more than $500,000. 
Two years ago I was 

working on a Session 8 
from Digidesign. It was 
— and still is — a very 
powerful 
recording/editing sys¬ 
tem. and it sells for 
more than $5,000. 
This month I down¬ 

loaded two pieces of 
shareware off the 
Internet. They are Cool Edit and 
Goldwave. 

Low-priced power 
Both pieces are Windows-based audio 

editors, able to record and edit two-track 
stereo. They both feature built-in audio 
processing, and — get ready for this — 
the basic versions of each sell for less 
than $75. These two pieces of software 
could very well redefine the cost of two-
track production in every small-market 
station across America. 
If nothing else, they allow anyone to use 

and understand the basics of digital audio 
editing before taking on the big worksta¬ 
tion at the studio. 
I am not going to compare the two 

pieces because they are both remarkable 
and both have their own unique 
strengths. Instead. I will give overviews 
of each program. 
Cool Edit is from Syntrillium Software 

in Phoenix. It is beautiful to look at and 
has an easy-to-use interface. 

rate, mono or stereo recording and 
whether you want to record 8- or 16-bit 
resolution. 
Once the file parameters are defined. 

Cool Edit works like any tape recorder. 
There is a transport control with 

Record. Play. Stop and Pause functions. 
You can monitor your audio input with a 
bar-like display at the bottom of the 
screen. 
If you make a mistake in the recording, 

just back up and start again. Then high¬ 
light and delete the mistake afterward. 
Once you have successfully recorded a 

cut. it is time to begin the fun. 
Cool Edit lets you add distortion, echo, 

delay, reverb, flanging. EQ. compression 
or noise reduction. Most functions 
require some transform time to accom¬ 
plish. especially reverb. 
If you are used to the instant gratifica¬ 

tion of sending audio through an out¬ 
board processor, you may find the wait to 
be inconvenient. Very slow machines 
make it almost unbearable, but stay with 
it. You will not be disappointed. 
In addition. Cool Edit performs time 

compression. For the price Syntrillium is 
asking, this is rare. 

playback speed. Pitch remains unaffect¬ 
ed. This is one of the neatest tricks I have 
seen in inexpensive software. 
You also can slow audio down without 

affecting the pitch. For more 
fun you can raise the pitch 
without affecting the play¬ 
back speed. The possibilities 
are endless. 
To remind you. you will be 

sitting through a few 
moments of transform time. 
But it is still faster than 
noodling with a varispeed 
dial on an analog deck. 
Once your cut is recorded 

and edited, you can save it in 
one of 16 available formats. 
These include several types 
of ADPCMs. WAV. VOC. 
VOX. RTF. and surprisingly. 

MPEG Layer II. Again, for the price, this 

Again, select File, then New. Now input 
the information on sample rate, mono or 
stereo, 8- or 16-bit and overall length of 
the piece you intend to record. 
Once the info is entered you are ready 

to record. You can record, delete any mis¬ 
takes and begin editing. 

Faster file access 
Goldwave is a little faster with its file 
access time, but it does not give us as 
many options for file formats. However. 
Goldwave offers a couple of neat effects 
that are unique. 
Features like Mechanize and Doppler 

add a robotic touch to the track. You can 
also add echo. Hange and distortion. 
Goldwave will allow you to pan your 

tracks. You can work with the left or right 
tracks individually and also insert cue 
points for "punches." 
As with Cool Edit, you can save your 

As any Windows program, you start by 
selecting “New" under the File menu. 
You are then prompted for the sample 

Say you are recording a :30 second 
piece and your actual time comes out to 
:33 seconds. No problem, just adjust 

is pretty remarkable. 
This software is exceptional, and there 

are lots of great upgrades on the way. 

audio files in many different formats. 
These include WAV. VOC. AU. SND and 
RAW for PC: AFC and A1F for Apple 

Major- League 
Pitch Control. 

and IFF for Amiga. 
Cool Edit and Goldwave represent new 

benchmarks for reasonably priced com¬ 
puter-based audio production. 
With some two-track reel machines still 

costing around $3.000 and most digital 
editors still well over $1.000. these two 
pieces of software bring full digital 
recording and editing capabilities to the 
broadcast community for under $75. 
Naturally, this presupposes you already 

hav e a computer ready to load either pro¬ 
gram into. As a minimum, you will need 
at least a 486 with 8MB RAM and a 
Sound Blaster or Sound Blaster-compati¬ 
ble sound card. 

Whether you need your music high and tight or low and slow, the 
Marantz PMD320 and PMD321 CD players are certain to brush you 
back. That's because the PMD32O and PMD321 can change the 
speed and pitch of CDs. Which is pretty remarkable for CD players. 

For instance, they're perfect for adjusting the pitch of soundtracks 
to match the vocal range of performers. Or changing the tempo of 
music to match choreography. .And that makes them invaluable to 
everyone from choral directors to DJs to aerobic instructors. 

Both models are pro-level CD players. With features such as a fader 
start trigger, an all-metal 2U rackmount chassis, (and on the PMD321, 
a cue-to-music feature and balanced XLR outputs) you simply can't 
find something comparable in a consumer retail store. Plus, their out¬ 
right versatility and convenience is simply unmatched. 

So when your music needs a major-league change-up, count on a 
major-league CD player: Marantz. 

Both the PMD320 and PMD321 Pitch Control CD Players offer: 
■ ± 12% pitch control in .1% increments. 

■ CAL key for quick speed calibration. 

■ Fader Start Trigger input so an engineer or D) can start a track simply by 
bringing up the associated fader. 

■ All-metal 2U rackmount chassis. 

■ 32X oversampling and 4th-order noise shaping. 

■ Cue and review keys for audible searching. 

■ Connection to the Marantz CD-R system via the IEC958-II digital interface for 
convenient digital copies of both music and track information. 

■ 1 O-key direct track access. 

• Optional wired remote control. RC-5 bus for IR or third-party remote. 

The PMD321 adds: 
■ Cue-to-music feature for starting a track from the first bit of musical 

information, rather than at the pause or subcode start points. 

■ +4 dBu balanced XLR outputs. 

Marantz Professional Products 

n> «a « n ■ M ■ 
Superscope Technologies, Inc. PO. Box 2066 Telephone (708)820 4800 

1000 Corporate Blvd Ste D Fax (708) 820-8103 
Aurora, Illinois 60504 

To download either COOLEDIT or 
GOLDWAVE. go to http://www. 
netins.net/showcase/grainbin and click on 
the Digital Editor button. 
Remember, these are coming to you as 

shareware. If you like either program and 
wish to continue using them, register 
your copy and pay for it. By doing so. 
you will receive manuals, support materi¬ 
als and product upgrades when available. 
You can then choose your software, 

download it and enter the world of digital 
editing. 

□ □ □ 
Vai Davis is a producer, writer, broad¬ 

cast automation consultant and a father 
of five. Reach him at vdavis 
©worf.netins.net or at (712) 859-3736. 
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Dual Cassette Deck from Marantz 
by Chris O'Brien 

MANASSAS, Va. Marantz is a name 
widely known in broadcast circles and for 
years has manufactured quality, reliable 
equipment. The PMD500BL stereo dou¬ 
ble-cassette deck is yet another in a long 
line of outstanding Marantz products. 
I was quite impressed with this deck 

and highly recommend it to other broad¬ 
casters. But don't take my word for it; 
let's just look at the facts. 

Features 
While the Marantz PMD500 offers the 

standard features such as Dolby HX-Pro, 

difference between the recordings from 
the hard drive and the Marantz when 
auditioned prior to airing. Once the 

cassette audio traveled through airchain 
processing and into our broadcast moni¬ 
tor. the difference was very minimal. 

The PMD500BL stereo double-cassette deck 

Let me say here I do not endorse using 
this deck — or any other — on the air in 
a broadcast situation. But the record and 
playback quality of the PMD500 merits a 
prominent place in the equipment rack of 
any production room. 
While it may seem the analog cassette 

will go the way of the 8-track cartridge, 
that day is still very far in the future. 
The fact is, broadcasters still need basic 

equipment like cassettes and decks to get 
the job done. Cassettes are used on a dai¬ 
ly basis to dub spots for clients and agen¬ 
cies, bring specs out to prospective 
advertisers ... even run off a few 
airchecks. 
Stations are often tempted to buy or 

trade out inexpensive consumer decks at 
the neighborhood audio superstore. The 
PMD500 is by no means inexpensive — 

continued on page 28 

Dolby B/C noise reduction and some 
cool-looking digital peak indicator lights, 
it also offers a feature I was particularly 
excited about: parallel recording. 
While many other manufacturers 

offered this option in the past, the quality 
and consistency of the recordings from 
some of these decks has been rather spot¬ 
ty. The PMD500 is the exception. 
I found the parallel mode quite useful 

when recording cassette dubs of commer¬ 
cials for clients, agencies and sales repre¬ 
sentatives. Numerous cassettes were 
recorded in parallel mode with no nega¬ 
tive results. 

Kids, do not try 
this at home. 

In addition to parallel recording, the 
PMD500 offers Normal/High Speed dub¬ 
bing from deck A to deck B. Once again I 
was pleased to discover that I had no 
problems with the end product after dubs 
were made in both modes. 
Also prominent in the "cool category" is 
Programmed Playback. With this func¬ 
tion. the user can select up to 16 musical 
numbers located between the first and 
15th positions on a tape and play them 
back in desired order. 
Programmed Playback works hand in 

hand with the Quick Music Search 
(QMS) function. Musical tracks are 
counted by detecting the blank spaces 
between them. A “dead space" of at least 
five seconds is required, otherwise the 
QMS will not work properly. 

Put through the paces 
When reviewing a new product. I 

always like to get it to do things it was 
not designed to do. Kids, do not try this 
at home. 

I was impressed enough with the quality 
of recordings coming out of the 
PMD500. I decided I would attempt the 
unforgivable: playing a cassette on the 
air. 
Yes. I feel your shudders. Normally I 

would scoff at the idea of airing a cas¬ 
sette recording, especially up against the 
sound of WRCY-FM's all-digital facility. 
Nevertheless. I thought this test would 

prove most fruitful. 
I dubbed "Standing Outside the Fire" by 

Garth Brooks onto a metal grade cassette 
then waited for my opportunity. Each 
afternoon 1 host an all-request show and. 
sure enough, the Garthman turned up one 
day on the request list. 
I must say 1 was surprised by the quality 

of the playback. There was a noticeable 

The One-Box 
ISDN Solution 

It takes up less room in your briefcase than 
your lunch. Yet, this 15 kHz codec provides a built-in 
terminal adapter with NT1, mic or line input and a variable output mix 
of local program and codec return. There is even a data port for connecting 
your computer for complete digital communications. 

The weight? Less than 3 pounds. The price? Just $2300. 

Call us for details 

http://www.comrex.com We make great connections 

COMREX Corporation, 65 Nonset Path, Acton, MA 01720 USA Tel: 508-263-1800 Fax:508-635-0401 
Email: info@comrex.com Fax-on-Demand: 508-264-9973 Toll-free: 800-237-1776 in N.A. or0-800-96-2093 in the U.K. 
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Denon ‘Scratch’Mixer 
► continued from page 25 

club setting but can be used for anything 
in the studio. There are features that 
broadcast users hardly ever need but 
Denon included for the benefit of club 
and scratch jocks. After all. they will be 
the primary users of the SMX-2000. 
A field-replaceable Crossfade slider 

couples channels 1 and 2 together. Radio 
jocks normally use the channel faders 
only but should still find this useful. 
Same goes for the Taikover switch. 

Throwing this toggle drops the music lev¬ 
el -14 dB so the jock can be heard above 
the mix. Radio jocks simply ride the gain 
with faders. Still, it is there and is actually 
very handy for doing no-brain gain riding. 

If you ever thought those little goose¬ 
neck lights that plug into disco mixers 
were cool, you will not be disappointed. 
The SMX-2(X)0 has a BNC connector for 
such a lamp. Denon designed the SMX-
2000 specifically as a performance mixer 
for club and scratch mixmasters. But 
there are enough broadcast applications 
to suggest a good look at this mixer. 
To accommodate live DJ "mix" shows, lots 

of major market urban stations keep a set of 
turntables and a mixer set up in the main stu¬ 
dio as an adjunct to the main console. An 
SMX-2(XX) would be right at home here. 
The unit was not intended to be a pro¬ 

duction mixer and would not be your first 
choice for the main room. But every 

station has — or should have — a booth 
for quickie mixes and voice projects to 
take the load off the main room. 
In this respect, the SMX-2000 should 

Product Capsule: 
Denon SMX 2000 Digi-Scratch Mixer 

Thumbs 
Up 
/ Heavy-

duty 
contruction 

/ 16-bit sample 
playback 

/ Digital turntable 
/ Easy-to-read LED 

meter 

Thumbs 
Down ; 

/ Mono 
sample 
playback 

For more information, circle Reader Service 9 

be given some thought. It is relatively 
inexpensive and durably built, and that 

MASTER ■■■■ 
■■■ CONTROL 
Tested, trusted & proven in hundreds 
of large & small markets. 

We waited for the 
digital options to 
mature and we think 
RCS has arrived 
with the best possi¬ 
ble solution for us. 
Talmage Ball, 
VP/Engineering 
Bonneville International 

At WTMX, the RCS 
Master Control 
digital system was 
quick to install and 
simple to teach the 
air staff. They love it. 
Drew Horowitz 
GM, WTMX/Chicago 
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Pictured: The forthcoming hot new Windows/GUI version of Master Control, showing 
(top to bottom) status bar. next-to-play elements, program log and audition window. 

... better talk to RCS 
(914) 723-8567 Fax: (914) 723-2258 ° \ 
http://www.rcsworks.com 

or 
Radio Computing Services, Two Overhill Road, Scarsdale, NY 10583 USA u. Mlwacs
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List: ths buy si¬ 
ts Smart... 
ALL systems should have: 

_ background recording 
_ split commercial feeds 
_ phone call editing 
_ live assist & automation 
_ voice tracking 
_ traffic integration 
_ editing log on air 
_ hot-key audio carts 
_ last minute changes 
_ quick song access 
_ multi-track editing 
_ 24 hour support 

ButOWITRCS adds: 

_ Selector-smart automation 
_ Selector rules guide talent 
_ station-wide audio 
_ electronic copy book 
_ reconciliation to Selector 
_ full newsroom services 
_ custom installation 
_ easy growth 
_ complete product line 
_preloaded library service 

Ktuks SUL'S 
you set what 
vou ueedl 

Sound Software 

July 10, 1996 

sampling feature is just too much fun to 
ignore. 
If aiming for a booth in an ultra-small 

space, outboard components such as a 
compressor/limiter and budget digital 
reverb can be connected to the effect 
loops to give the SMX-2000 a sound 
approaching your main room. 
Home studio mixer? Sure. A PC or Mac 

with a stereo soundcard coupled with the 
SMX-2000 can form the basis of a nice 
miniature home hip-hop music workshop. 
I would love to see Denon (or any com¬ 

pany for that matter) put a Ramp feature 
on that Taikover switch. Key it in and the 
gain drops its 14 dB over a short period; 
say half a second. Take it out and the audio 
level recovers over a one-second period. 
Trimmer controls accessible from the 

bottom would allow the jock to tailor his 
own suppression and recovery curve. Just 
a thought. 
The sampler cannot be triggered by 

MIDI. But then, most samplers cannot be 
freewheeled the way the SMX-2000 can. 
It was suggested the wheel lacks the heft 

of a classic turntable. There is no room 
inside the chassis to mount a weighted 
flywheel to offer that kind of feel. But 
why would you want that? A CD-sized 
wheel with heft would be incongruous 
and would be difficult to control. 
Like any other station purchase, weigh 

your needs carefully. But do treat yourself 
to a spin around the block on that sam¬ 
pling wheel. That feature made me like 
the Denon SMX-2000 enough to keep it a 
week longer than the company wanted. 

□ □ □ 
For more information, contact Denon 
Electronics at (201 ) 575-7810 or circle 
Reader Service 9. 

Marantz 
Dual Deck 
► continued from page 27 

about $640 suggested price — but 
it beats anything you will find in 
the hi-fi places. 
The Marantz PMD500 stereo 

double-cassette deck is ruggedly 
built and has the Marantz name 
and registration backing it. 

□ □□ 
For more information, contact 

Marantz/Superscope Technologies 
at 708-820-4800 or circle Reader 
Service 110. 
Chris O’Brien is program director 

for WRCY-FM. Washington. He can 
be reached at (703) 631-2577 or by 
e-mail at thndrl07@erols.com 
Visit the Thunder 107 Web Page at 
»w thunder] 07. com/T107 

Product Capsule: 
PMD500BL Cassette Deck 

Thumbs 
Up 

/ Easy operation 
/ Parallel 
recording 

/ Excellent 
quality 

Thumbs 
Down 

✓ Pricey 

For more information, circle 
Reader Service 110 
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Fits all size 
NAKEDNESS 

The tube sock 

Fits all size 
Feet 

It seems those things that develop the 

ability to adapt are the ones time treats 

most kindly. That’s why the TS612 will 

be around for a while. No matter what 

size station you operate, or even how 

many stations you’d like to network, 

the TS612 has the versatility to adapt 

to your needs 

Regardless 

if you’re 

a group owner, LMA, a large station or 

a single broadcaster, this system is 

prepared for any contingency. Need 

anywhere from 6 to 120 lines? No prob¬ 

lem, just network multiple systems 

together. Want crystal clear audio for 

conferencing calls? That’s what the 

dual superhybrids are for. Have a bunch 

of stations operating from the same 

facility? You can maintain each sta¬ 

tion’s identity (even those with shared 

lines) with hold audio, dedicated lines 

and call screening. Go on or off air at 

the same time, expand to a second 

studio with just an additional control 

surface, have it calculate your taxes 

(well, OK, we’re still working on that 

one). The point is, if you’re looking for 

a system that’s changing and adapting 

as fast as you are, you’ve found it. For 

more information, give us a call. 

: - Gentner 
1-800-945-7730 
OR 1-801-975-7200 
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A ROOM WITH A VIEW. 

Great Studio systems start with vision. Take WKHX/WYAY for instance. When 
Cap Cities/ABC decided to build a new home for Atlanta’s country powerstations, they wanted 

to build the finest radio complex possible. So they called the studio experts at PR&E. 

PR&E consulted with management from project concept all the way through the design and 
installation of the client’s new technical complex. Our team worked hard with their engineering staff 
to implement all the technical details of their vision. The result? One of the smoothest functioning 
broadcast facilities in the country. 

Planning new or upgraded studios doesn’t have to be overwhelming. Just call the experts at PR&E 
and find out how easy and affordable a fully-integrated, state-of-the-art radio studio can be. 

WHERE GREAT RADIO BEGINS 

PACIFIC RESEARCH & ENGINEERING 2070 LAS PALMAS drive Carlsbad. CA 92009 TEL: 619.438.3911 fax: 619.438.9277 e-mail : sales@pre.com 
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LINE OUT 

Blue vs. Gold: CD Dye Technology 
by Bruce Bartlett 
with Jenny Bartlett 

ELKHART, Ind. My two recent 
columns on recordable CDs (CD-R) gen¬ 
erated a lot of phone calls. Apparently, 
many of you want to burn your own CDs. 
This month I will look further into the 

topic and explain some of the fine points. 

Spiral groove 
Inside a blank CD-R disc is a layer of 

dye in a preformed spiral groove. The 
laser burns pits in the dye. 
Two types of dye are in use: blue and 

gold. The blue dye. which appears green. 

of an audio program sampled at 44.1 
kHz. 16 bits. 
This will get a little busy so follow 

along carefully: 44.100 samples per sec¬ 
ond X 2 bytes per sample x 2 channels = 

approximately 17KB per second, or 
10.560KB per minute. 
That works out to about 11 MB per 

minute of digital audio. 634MB per hour, 
or 781MB in 74 minutes. Additional 
bytes are used for error correction. 
According to Incat Systems, the transfer 

rate of audio is 172KB per second, not 

176 as calculated above. 
In any case, a hard drive of at least IGB 

is recommended. Double that if you want 

I Contrary to intuition, high-speed CD-R writers create discs 
with fewer errors. 

to write an image file to disk. 
An image file is a copy of all the audio 

tracks, in order, that you will transfer to 
CD-R. 
Here is some advice on preventing data 

errors when you burn a CD. 
Any data interruption during CD writing 

can cause errors. Before you record, turn 
off any TSR programs, screen savers, 
networks, alarms, reminders and incom¬ 
ing faxes. 
Defrag the hard disk after recording the 

WAV file so the disk can read faster. 
Avoid getting fingerprints on the blank 
disc. 
Most hard disks do a thermal recalibra¬ 

tion every so often. This pauses the hard¬ 
disk operation up to 1.5 seconds, which 
causes errors in CD w riting. 
Some drives, such as Fujitsu and many 

continued on page 32 

is cyanine. The gold dye is phthalocya¬ 
nine. 
What are the differences? Mitsui claims 

that gold dye is more durable and reliable 
than blue dye when exposed to heat, 
humidity and light. 

According to information provided by 
Mitsui. “Unlike a cyanine-based CD-R. 
which shows degeneration from continu¬ 
ous exposure to light and heat under car¬ 
bon arc lamp testing. Mitsui’s phthalo¬ 
cyanine-based CD-R remains durable and 
remarkably stable throughout the entire 
test exposure time of 180 hours.” 
The projected longevity of the Mitsui 

CD-R was tested by the Orange Book 
Standard for Block Error Rate (BLER) 
set by the industry for CD-Rs. 

Consistent 
“The phthalocyanine-based Mitsui CD-

R was subjected to 80 degrees Celsius 
and 85 percent relative humidity for over 
1.000 continuous hours, the equivalent of 
more than 100 years under normal use. 
The Mitsui CD-R was consistently able 
to retain data and outperform the Orange 
Book Standard." 
According to Dana Paker in the Incat 

Systems Web pages. "Cyanine (blue) dye 
is the de facto standard; the Orange Book 
was written based on the original cyanine 
dye discs from Taiyo Yuden.” 
Most CD Recorders are optimized for 

cyanine dye. Cyanine discs are compati¬ 
ble with a wider range of laser powers. 
Paker continued. “Phthalocyanine 

(gold) dye has performed better than cya¬ 
nine dye in accelerated age testing, and 
may work better in higher-speed record¬ 
ing (which requires higher laser powers). 
"However, all of these differences aside, 

it appears that in most cases, the two 
types of discs perform in essentially the 
same ways — it is at the extremes and in 
the worst-case scenarios where these dif¬ 
ferences appear most marked." 

Speed and space 
Most CD-R writers can burn discs at 

two or four times normal speed. Contrary 
to intuition, high-speed CD-R writers 
create discs with fewer errors. 
How can this be? At high speeds, the 

laser burns for a shorter time and so has 
less time to drift. 
Also, the rapid high-power heating of 

each pit creates sharper pits, which are 
more readable. 
When you prepare an audio program for 

transfer to CD. you first have to dump 
the audio to hard disk. Audio consumes a 
lot of space. While a 74-minute data CD-
ROM holds up to 650MB. a 74-minute 
audio program fills about 781 MB. 
Here is how to calculate the disk space 

WHY SETTLE FOR A FEW TOOLS 
WHEN YOU CAN HAVE THEM ALL? 
Most digital audio systems provide the basic 
tools to accomplish specific functions, but only 
DAD486x gives you all of the tools you’ll ever 
need to perform virtually any task imaginable: 
□n-Air, Production, Library Management, 
Interface with Scheduling & Billing - and for any 

DAD486x is the ultimate Master Toolchest for 
broadcast professionals. Your staff may not use 

all of the tools at first, but as proficiency is 
achieved, they’ll come to apply them in more and 

better ways to improve your entire product. 
□AD doesn’t dictate an operational structure. 

Can the system adapt 
when you decide to 
change formats or auto¬ 
mate overnights via 
satellite... or accept and 
delay more external 
feeds? What if you do 
your own in-house 
automation? Can it han¬ 
dle an LMA or duopoly, 
integrate a new station,
maybe even simulcast with 
the present one? How 
flexible will it be for the new 
PD, or that hot morning
jock... both of whom will likely 
have strong opinions on how to 
best utilize the system? Most digital 

For any given task there 
are multiple tools and solu¬ 
tions. It runs on standard, 
non-proprietary computer 

hardware, easily 
interfaces with 

other professional 
equipment and 

systems, and can imple¬ 
ment various levels of 

J redundancy and fault 
J tolerance. Featuring 
I a completely open 

architecture, it 
I maximizes future 

adaptability, is easily 
maintained, and can 

I readily be configured 
as anything from a 

stand-alone worksta¬ 
tion to any number of 
networked worksta¬ 

tions, each optimized 
for specific tasks. 

Best of all, DAD486x 
costs about the 

same as systems with 
far less features. 

Software upgrades and 
improvements are free for 

the first year, plus there are no 
hidden monthly fees. Call ENCO and 

find out why so many stations and groups 
throughout the world have standardized on 

format; Live Assist or 
Automated - small or 
major market. It offers 
the ultimate in flexibility 
without stifling creativity. 

Any digital audio system is 
expected to provide imme¬ 
diate operating efficiencies 
and improve the bottom 
line. But systems are 
often selected without 
giving proper credit to 
the role as a platform 
for future capabilities 
and expansion. 

audio products just don’t adapt very easily, and DAD48BX, the Ultimate Broadcast Audio Toolchest! 
you will most certainly be faced with additional 
software and/or hardware expenses for any 
changes... not with DAD. ENCO 

SYSTEMS, INC. 

24403 Halsted Road, Farmington Hills, Ml 48335 USA • Tel: 80CÆNC0SYS (800-362-6797): 810476-5711: Fax: 810476-5712 
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Preparing and Writing 
continued from page 31 

Micropolis units, postpone thermal recal¬ 
ibration when the disk is in use. These 
are known as A/V (audio video) type dri¬ 
ves. which are essential for digital audio 
work. 

CD Auto Recorder that automatically 
records up to 50 CD-Rs at a time. It runs 
off a PC with Windows 3.1. Address: 
2500 Westchester Ave., Suite 110. 
Purchase. NY 10577. Phone: (914) 253-
0777; fax (914)253-0790. 

Your CD-R 
Disc-at-Once, which lets you vary the 
length of gaps between songs. 
Also recommended is the Yamaha CDE-
100 that writes up to 4X normal speed. 
Similarly, there are many CD-R pro¬ 

grams for PCs, but only a few are meant 

Product updates 
Several new products related to CD-R 

technology recently become available. 
For example. ProSource makes a CD-R 

label applicator that is low cost and easy 
to use. 
They also sell blank CDs. Address: 

1395 Greg St.. #108. Sparks. NV 89431. 
Telephone: (800)903-1234. 
MTC America offers a model ALW-501 

Defrag the hard disk after 
recording the WAV file so the disk 
can read faster. 

Although there are many CD-R writers, 
only a few work well for audio. One is 
the Yamaha CDE-102. a 2X writer. It has 

for audio. Audio CD-R software allows 
Disc-at-Once recording and PQ encod¬ 
ing. Disc-at-Once lets you set the length 

But low ISDN transmission High-quality audio transmission • 

costs • Interface to all existing equipment • And networks • IRT approved 

• G.722 capability Supports all six sampling frequencies 

Save time • And money • Easy-to-read displays • Ideal for 

• No need for trained technicians • reporters in the field 

• It’s the No audio delay when monitoring over headphones 

RE 660/61 Layer II digital audio codec • Call! Í216J 871-7617 

No need to reconfigure the decoder • Ever • Wherever • 

of pauses between tracks, or eliminate 
them. PQ encoding is the timing info for 
tracks on an audio CD (see RW May I. 
pg. 21). 
To control the length of pauses, you 

need a CD-R writer with Disc-at-Once in 
its firmware and software that allows 
Disc-at-Once writing. The Track-at-Once 
feature is undesirable: It always puts a 
two-second gap and a click between 
songs. 
The click is caused by a WAV editor, 

which adds ASCII data to the end of the 
WAV file. Usually this data is the name 
of the editor software and the creation 
date. 
To prevent this, go to the Options 

menu in the WAV editor and turn off 
that function. 

Software 
Two PC programs allow Disc-at-Once 

and PQ encoding: Red Roaster (for 
Windows) by Microboards of America 
and DAO.EXE by Jeff Arnold (for DOS). 

Download DAO.EXE from 
http://www.mainstream.net/~jarnold/cdro 
m/dao.html. 
The registration fee is $45. 
To register, address a fax to Jeff Arnold 

at Golden Hawk Technology. In his Web 
page. Arnold lists CD-R writers that 
work with DAO. 
I downloaded DAO.EXE to check it 

out. It is a beautifully simple all-text 
DOS program. DAO lets you record all 
your mixes as one long WAV file, then 
define the separate tracks by their start 
times. 
You begin by transferring your edited 

program to hard disk as a WAV file. 
Two WAV file editors worth mentioning 
are SAW Plus from IQS and 
Syntrillium's CoolEdit. The latter is 
shareware on the Net. 
Using your digital audio editor, go into 

the WAV file with a cursor, and note the 
start/stop times of each track. 
Exit that program and load a word 

processor. 
Write an ASCII text file called 

CUELIST that notes the start time of 
each track. For example: 

FILE D:\ songs.wav 
AUDIO 2352 

Track 01 
Index 01 00:00:00 
[Start first song] 

Track 02 
Index 00 05:49:65 
[End first song] 
Index 01 05:53:65 
[Start second song 
after 4 sec. pause] 

0 RE AMERICA, INC. • Telephone: (+1) (216) 871-7617 • Telefax: ( + 1) (216) 871-1303 • RE UK LTD. • Telephone: (+44) (01734) 731119 • Telefax: (+44) (017.34) 731190 • 

fe RE JAPAN CO.. LTD. • Telephone. (+81) 03-3320-0460 • Telefax: (+81) 03-3320-0497 • RE DEUTSCHLAND GMBH • Telephone: (+49) 02461-680.3-0 • Telefax: 

(+49) 02461-56831 • RE INTERNATIONAL AS • Telephone: (+45) 39 17 (Ml 00 • Telefax: (+45) 39 17 (X) 10 • Pins 30 authorized distributors worldwide. 

Track 03 
Index 00 09:45:50 
[End second song] 
Index 01 09:49:50 
[Start third song after 
4 sec. pause] 

And so on. To cut the CD. all you do is 
go to DOS and type:DAO CUELIST. 
Couldn't be simpler. 

□ □ □ 
Bruce Bartlett is a tnic engineer, writer 

and recording engineer, and the author of 
"Practical Recording Techniques” pub¬ 
lished by Howard Sants. Jenny Bartlett is 
a technical writer. Bruce can he reached 
at (219) 294-8388. 
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DIGITAL DOMAIN 

Standardizing Digital Audio Media 
we should also consider other techniques. 
Consider integrating a small number of 

removable drives that can be loaded with 
late-breaking materials such as news 
items or revised commercials. This also 

by Mel Lambert 

LOS ANGELES While preparing last 
month’s column on the features and func¬ 
tions that a digital replacement for an 
analog two-track might offer, I had rea¬ 
son to ponder the integration of various 
types of all-digital record/replay systems. 
By the way, please feel free to complete 

the questionnaire included in the previous 
Digital Domain column (RW, June 12, p. 
29). I plan to present some significant 
conclusions in an upcoming column. 
By “integration,” I mean the ability to 

accept a new event. A station jingle, com¬ 
mercial, news story or music cut could go 
in as easily as if we loaded a reel-to-reel 
tape or an NAB cartridge. 
There are so many different media for¬ 

mats being considered for use in 
mastering and replay within the broad¬ 
cast environment — not to mention vari¬ 
ous types of data compression schemes. 
At the heart of the discussion is a simple 
question: How can we mix and match 
fixed and removable media? 
The wave of the future would seem to be 

leading us in two directions. One is toward 
the use of central, high-capacity servers 
that store the elements we need during a 
broadcasting day. 
The other takes us toward distributed 

storage, with studios connected via a 
high-speed serial network to a master 
store of audio cues. 
But how do we then ensure easy inload of 

material that is delivered in analog or digital 
format but which needs to be made avail¬ 
able from a hard-disk playback system? 
We turn to the production studio. 
Here, with access to a suitable terminal 

for the master server software and digi¬ 
tal-transfer I/O port, we might be able to 
replay the materials onto the central hard 
drives, tag them with a name and desig¬ 
nation and make them available to the 
appropriate air studio. 
All of which is a shade cumbersome. 
What is the alternative? Maybe some 

form of standardized, removable media 
that is flexible and cheap enough to be 
attractive for transfer/inload. 
It also must be fast enough to be used in 

a broadcast environment for real-world 
playback via a suitable general purpose 
interface (GPI), parallel or serial remote¬ 
control scheme. 

It also must be simple enough for ad 
agencies and non-technical personnel to 
handle. Otherwise, there is little chance 
of it being readily accepted across a wide 
range of potential users. 
I still consider a closed, hard-disk sys¬ 

tem to be only part of the solution. While 
it provides fast, random access to just 
about everything we might need to play 
back during an average broadcasting day 
at K-Hits or W-News, it just does not 
offer the flexibility we need. 
In terms of “standardized" file formats, I 

would consider a variety of current digital 
audio file structures, including WAV, AIFF 
and Sound Designer II formats, for exam¬ 
ple, as well as the outstanding work being 
done in the multimedia industry on Open 
Media Framework (OMF) and its variants. 
As I mentioned in previous columns, 

OMF is attracting a great deal of interest 
from manufacturers around the world. 
OMF provides a non-proprietary means 
of exchanging data between proprietary 
systems, as well as assisting firmware 

and software developers in reducing 
another layer of complexity on the 
price/performance equation. 
In essence, OMFs digital audio file- and 

data-exchange format is designed to 
allow various media to be freely 
exchanged between systems from differ¬ 
ent makers. These include sound files, 
graphics, data, video, film and other mul¬ 
timedia elements. 
Standardized protocols and physical 

materials would dramatically streamline 
the exchange of audio and information 
via a fast, high-capacity and cost-effec¬ 
tive exchange medium. 
To date, several leading manufacturers 

have developed transcode utilities that 
take their proprietary format and produce 
an OMF-compatible file. 
Others are even utilizing techniques for 

recording in OMF-native file structures to 
allow plug-and-play compatibility between 
devices. For example, the production stu¬ 
dio and the primary replay server could 
benefit from this compatibility. 
But maybe we are forcing a solution 

that will never reach critical mass. 
Not surprisingly, the radio station envi¬ 

ronment uses a mixture of static and time¬ 
dependent audio elements. Random¬ 
access via a high-speed server can handle 
the bulk of our replay material, but maybe 

could provide the air talent with a higher 
degree of autonomy during the broadcast¬ 
ing day. All that remains is a standard¬ 
ized, simple-to-implement remote-control 
protocol for all of these various replay 
systems. One that must provide bi-direc¬ 
tional communications between the server 
software and the remotely located player. 

But that is a topic for another column. 
□ □ □ 

Mel Lambert is now principal of 
Media&Marketing, a Los Angeles¬ 
based consulting service for the 
professional audio industry. He can 
be reached at (818) 753-9510 or at 
mediapr@earthlink.com 
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NPR Affiliates Link via Internet 
the stations and translators receive audio 
by terrestrial microwave and his three 
news offices — in Pullman and Richland. 
Wash., and Moscow. Idaho — are linked 

The Internet Gets Pressed into Use as an Audio 
Courier for NPR Stations in Northwestern U.S. 
As Facilities Continue to Adopt Digital Technology 
by Rich Rarey 

WASHINGTON File Transfer Protocol. 
FTP. 
Those three little letters make quick 

binary transfers of all kinds of files possi¬ 
ble. In our case, audio files. 
I became familiar with FTP last sum¬ 

mer. when NPR's New Media guy sug¬ 
gested I contact Northwest Public Radio 
(NWPR). 
NWPR was doing interesting things 

with the Internet, he said, and they want¬ 
ed to know if NPR had the ability to send 
and receive audio files on the Internet. 
News spots, actuality material and the 
like. 
The New Media guy asked me to deter¬ 

mine if audio files sent over the Internet 
could pass technical standards for our air. 
It sounded interesting. 

I did not realize then that determining 
technical quality would involve delving 
into bytes of data or the eventual 

PUBLIC 
DOMAIN 

in this manner. 
Harrison faced an interconnection prob¬ 

lem: How could he distribute the Pullman 

station’s AP wire copy to the other sta¬ 
tions' newsrooms? 
Printers were not an option as the 

offices were not staffed full time. 
Additional AP satellite drops were not a 
cost-effective option. 

commissioning 
of our own 
FTP site for 
receiving 
audio files. 
But. I 
digress. 
To begin 

this story 
about FTP. we 
go to the state of 
Washington. NWPR is 
comprised of seven radio 
stations and seven translators, all 
owned and operated by Washington 
State University in Pullman. Wash. 
News Director B. Dale Harrison told me 

Harrison found the Washington State 
University had existing fibernet lines that 
connected to the NorthwestNet; an origi¬ 
nal backbone of the Internet. 
By connecting the AP satellite data to 

the serial port of a 386 PC running 
Mercury News Messenger, then connect¬ 
ing the computer network port to the 
fibernet lines, he was able to use the 
Internet as short-hop data carrier. 
News staffs in the Washington and 

Idaho offices could then easily read the 
AP wire copy, write stories and commu¬ 
nicate through text to all NWPR news 
offices. 

Moving across the lines 
As NWPR was migrating to digital 

workstations, Harrison began looking for 
reliable, high-quality transmission tech¬ 
niques to move news actualities and fea¬ 
tures between offices and eventually to air. 
ISDN service was not available, and the 

cost of audio codecs seemed prohibitive. 
Real-time audio could be placed on an 
unused channel of the terrestrial 
microwave, of course, but that depended 
on a human being present at the receiving 
end to record it. 
The natural solution was to look to 

I
 Could audio files 
sent over the Net 
pass our technical 
standards? 

computer technology to accomplish 
audio file transfers, using the existing 
high-speed data paths. 
One specific technique of transmitting 

data through the Internet is called File 
Transfer Protocol (FTP) and can be used 
to send files of any kind between two 
Internet-connected computers. 
FTP is transparent to the humans that 

use it: the FTP application transfers the 
file, corrects transmission errors as they 
are detected and alerts the user upon 
completion. 
We need not know or care the route the 

data takes from sender to receiver, nor do 
we care how the errors in transmission 
have been detected and corrected. All we 
know is. the file has arrived, and it has 
such-and-such filename. 
Because FTP is robust and works well, 

we need only concern ourselves — in 
this case — with the quality of the origi¬ 
nal audio and the important content of 
the human words and sounds contained 
within the digital audio file. 
Harrison's typical audio workstation is a 

Dell 486/DX66 PC with 16MB RAM. a 
continued on page 36 
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ToneJack 
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Using FTP to Transmit News Audio 
► continued from page 34 

540MB IDE hard disk, Intel 
EtherExpress 16T adapter. CardD-Plus 
audio card and Fast Eddie workstation 
software. 
He settled on a 32 kHz audio sampling 

rate because “it gives us a 15 kHz mono 
signal, which is better than our transmit¬ 
ters. translators and microwave STLs 
deliver.” 
Using a workstation in Richland, a 

reporter can voice and edit a complete 
news spot or feature and save the materi¬ 
al as a conventional 32 kHz mono WAV 
file on the local computer's disk. 
When the reporter starts the FTP soft¬ 

ware. he or she can connect to a main 

server computer in the Pullman station’s 
Master Control. 
The reporter can then click and drag the 

audio file from the local hard disk to the 

more efficient." said Harrison. “We don’t 
have to hire people to wait around to 
capture the audio when it arrives and 
digital editing is much quicker. The fed-

IThe natural solution was to look to computer technology to accomplish 
audio file transfers. 

remote site, and the file is copied at 
speeds Harrison says is "twice real time." 
That is. a 50-second news spot will take 

1:40 seconds to transfer. 
"It has made our operation considerably 

eral cutbacks have not hurt us as much 
because we’re able to work more effi¬ 
ciently." 
Harrison said using FTP to send audio 

files in non-real time meant NWPR only 

designed the whole system from scratch. 
And we had to develop filing systems 
and conventions so we could easily find 
our audio files and text files. We also 
had to make ways to make material 
available to our reporters but still 
secure.” 
Harrison found he definitely needed a 

server to act as a repository of audio 
files. 
“Before we put in the server, we were 

simply FTPing files to each other's com¬ 
puter. If you were editing a piece when 
someone tried to send you an audio file, a 
lockup could happen. 
“Now we simply send out-of-house files 

to the server, which happens to be the 
master control computer — our only 
Pentium — and the files can be grabbed 
later for further editing." he said. 
Harrison pointed out that the files also 

Arrakis 
Studio Furniture 
systems are #1 

with over 1,000 sold ! 

Arrakis furniture is #7 
• Off the shelf-or-Custom 

• Easy to design & assemble 

• Very fast delivery HI 

call today to find out why Arrakis 
studio furniture is the choice of 
broadcasters worldwide... 

from Moscow, to Tokyo, 
to Manhattan... 

(303) 224-2248 
or (970)224-2248 

1995 Arrakis Systems inc. 2619 Midpoint Drive, Fort Collins, CO. 80525 

had to set up accounts and passwords, 
rather than outfit studios with timer-dri¬ 
ven recording machines and expensive 
analog equipment. 

History lesson 
Probably the first real use of FTP audio 

file transfers for NWPR was in the winter 
of 1994. 
NWPR was involved in producing a 

public affairs journal with Seattle public 
station KUOW. The only way to get 
timely material to KUOW was by using 
FTP." 
Harrison said NWPR now routinely 

exchanges stories with stories with 
Oregon Public Broadcasting-Radio. BSU 
Radio in Boise. Idaho. KLCC in Eugene, 
Ore., and KUOW. Seattle. 
As with any new process, I wondered if 

NWPR had problems with FTPing files. 
“Computer nets don't work all the time. 

Servers die,” said Harrison. 
“It's all happened so fast — we don't 

have all the backup systems as if you'd 

could be put directly on the air. 
The host reads the lead from one screen 

window, then checks the Fast Eddie win¬ 
dow to confirm that the audio is ready. 
Interestingly. Harrison said the FTP 

techniques for broadcast have the honor 
of being ahead of its time. 
"One of the biggest hurdles is convinc¬ 

ing other organizations that it is worth¬ 
while to set up a system to receive the 
material.” he said. "We’ve had to wait, 
while others play catch-up." 
Unforeseen by Harrison, there was a 

systemwide slump in performance once 
the project went up. How did this hap¬ 
pen? And how was this resolved so 
NWPR had the speed and flexibility it 
needed? 
You'll find out in the next Public 

Domain. 
□ □ □ 

Rich Rarey is the technical director of 
"All Things Considered" on National 
Public Radio and the author of "Public 
Domain" for RW. 

RDL OSC2 Module 
SHORT TAKE 

Despite our best digital intentions, 
station dubs continue to go out the 
door on reels of quarter-inch tape. 
For dubs to sound their best, levels 

must be right. Putting I kHz and 10 
kHz tones (referenced to zero) on tape 
help considerably. 
If your pro¬ 

duction console 
lacks an oscilla¬ 
tor to lay down 
reference tones, 
drop in an ST-
OSC2A dual 
oscillator mod¬ 
ule from Radio 
Design Labs 
(RDL). 
This module 

from the RDL 
“Stick-On” 
product line
puts out precision 1 kHz and 10 kHz 
sine waves, accurate to 0.5 percent. 
Level is adjustable from zero to +14 
dBv into 600 ohms and is maintained 
by an internal AGC circuit. 
Multiturn trimmer pots set levels for 

each oscillator, and each side has two 
separate outputs to drive stereo lines. 
The ST-OSC2A requires 24 vdc to 

operate. Space permitting, the module 

can be stuck inside the production 
console and powered from the board’s 
internal power supply. An RDL PS-
24A wall-wart power supply can be 
ordered separately. 
An ST-OSC2A can be routed to a 

patchbay or wired to an unused input 
on the console. 
Channel strips 
with A/B source 
selection can be 
set up to switch 
between either 
tone. 
When setting 

record levels on 
the tape deck. 
10 seconds of 
each tone 
should do it. 
The recipient of 
the dub sets

his/her playback level by the reference 
tones. 
RDL also makes the ST-OSC2B. 

which generates 100 and 400 Hz 
tones. Both are relatively inexpensive 
with a suggested price of $98, 
For more information. contact Radio 

Design Labs at (602) 778-3554; or 
circle Reader Service 136. 

— Alan R. Peterson 

Radio Design Lab ST-OSC2 

Circle (186) On Reader Service Card 



Products & Services Showcase 
For more information on the products shown below, circle the appropriate Reader Service No.(s) 

on the enclosed Subscription/Reader Service card or contact the advertiser directly. 

The CircuitWerkes AC-2 
Autocoupler 

More Features. Better Price. 

> Auto-connect and disconnect. 

> ICC' Pl.68 registered. 

> Two-Year limited warrant). 
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contacts at pickup. 
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CircuitWerkes DTMF 
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inexpensive dial-up DTMF 

remote control. 
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pros ides for secured access. 
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6212 SW 8th Place 
Gainesville. Florida 32607 
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800-336-3045 ext. 159 
for more information! 

WATTCHMAN 
TRANSMITTER 
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(84000/85000 series) available to covet CW 
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Running ñodi® 
Your Resource for Business, Programming & Sales 

Automate Your Way around Traffic Jams 

Promo Power: 
Do You Take Your 
DJ Out in Public? 
See page 44. 

Evaluate the Options of the Systems Available 
To Match What You Want to Accomplish 
by Sue Jones 

BURKE, Va. II ave you been consider¬ 
ing acquiring an automated traffic system 
for your station? Sure you would like to 
have one. but can you justify the cost? 
Will there be enough advantages to offset 
the costs? What specific savings could 
your station expect if you invest in an 
automated system? 
These are certainly the types of ques¬ 

tions a station ow ner/general manager 
should be asking before purchasing such 
a system. 
Let's take a look at some of the benefits 

of automated traffic systems. There are 
several systems available with various 
features and prices. This is not an all-
inclusive list, but it highlights some of 
the most desirable functions. 
1. Most systems automatically inter¬ 
sperse spots in time sets. 
2. Most systems have the ability to cate¬ 
gorize types of business: for example, 
two car dealers' spots do not run back to 
back. 
3. The system should have the capability 
of scheduling PSAs, the weekly EBS test, 
news, special sponsorships or special 
events such as the stock market closing 
figures at the end of the business day. 
4. They all automatically generate 
weekly/daily reports for the sales manager. 
5. They all automatically generate 

hourly logs for the jocks. The system 
should also check for make-goods and 
adjust the monthly billing accordingly. 
6. They also automatically generate 
invoices and monthly reports that, at a 
minimum, should include: revenue 
reports, sales generation reports, accounts 
receivable reports and individual sales 
associates figures. Some systems may 
generate several other types of reports or 
have a customized report capability. 
There are several staffing and opera¬ 

tional advantages of having an automated 
system, including a significant reduction 
in staff time required to generate reports 
and logs, and increased accuracy. 
With a manual system, a person with a 

sharp mind and good memory is required 
to perform all of the tasks. Because it is 
so labor intensive, it can take one person 
the whole day to complete the traffic 
duties. Automated systems reduce the 
necessary time so dramatically that the 
business manager can also handle the 
traffic scheduling. One person can usual¬ 
ly handle both tasks. 
Computerized memories usually work 
better than human memories. This can 
improve accuracy in billing on make¬ 
goods and accuracy of reports to the sales 
staff of spot availability. 
However, remember that computers 

simply perform the programmed tasks 
with the information keved into them. 

MC* «NNV 

LIGHTS-OUT <5^^ 

DICK BRESCIA ASSOCIATES (201) 385-6566 

Five shows per week—54 minutes each. 

BARTER, NO CASH PAYMENTS! 
For a free CD contact David West. 

Schedule the best in “CLASSIC RADIO” with 

••• 
Hosted by Radio Hall of famer STAN FREBERG the man who 

drained Lake Michigan and filled it with hot chocolate 

They do not have the ability to make 
judgment calls as a human mind does. If 
the information keyed in is incorrect, the 
invoices and reports will also be incor¬ 
rect (garbage in. garbage out). 

If you looked at automated traffic sys¬ 
tems in the past and decided they were 
too big and too expensive for your sta¬ 
tion. it may be wise to take a look at 
them again and see the improvements 

made. You will most likely find that the 
cost of computer hardware has dropped 
considerably in the last few years. The 
cost of hard drives, memory and storage 
capacity is down. The systems run on 
desktop-sized personal computers and do 
not require special oversize computer 
equipment. 

Also, today's advanced technology has 
continued on page 42 

Traffic and Billing 
Systems Manufacturers 
The following is a list of companies that manufacture traffic and billing systems. The 

list is comprised of companies that responded to RW’s request for information. 

Airwaves 
Radio Computing Services 
20 Garden Road, Fendalton 
Christchurch, New Zealand 
Phone:+643-355-3838 
Contact: Matthew Reid 

A-Ware Software, Inc. 
22600 Arcadian Ave. 
3rd Floor 
Waukesha, Wl 53186 

Phone: (414) 521-2890 
Fax: (414) 521-2892 
Contact: Joe Knapp 

CBSI/Computer Business 
Systems, Inc. 
P.O. Box 67 
Reedsport, OR 97467 
Phone: (800) 547-3930 
Fax: (503) 271-5721 
Contact: Steve Kanagy 

Columbine JDS Systems, Inc. 
1707 Cole Blvd. 
Golden, CO 80401 

Phone: (303) 237-4000 
Fax: (303) 237-0085 

Contact: Mike Oldham 

Computer Concepts Corp. 
8375 Melrose Dr. 
Lenexa, KS 66214 

Dalet Digital Media Systems 
251 rue du Faubourg Saint Martin 
75010 Paris, France 
Phone:+33 I 40 38 01 39 

Fax:+33 I 42 05 18 66 
Contact: Astrid Carver 

Datacount, Inc. 
508 South 7th St. 
P.O. Box 3078 
Opelika, AL 36801 
Phone: (334) 749-5641 
Fax: (334) 749-5666 
Contact: Debbie Hamby 

Electric Works Corp. 
P.O. Box 136457 
Fort Worth,TX 76136 
Phone: (800) 334-7828 
Fax: (817) 625-4975 

Contact: Adrian Charlton 

Enterprise Systems Group, Inc. 
5475 Tech Center Dr. 
Colorado Springs, CO 80919 
Phone: (719) 548-1800 
Fax: (719) 548-1818 
Contact: Rob McConnell 

Radio Computing Services 
919 Oberlin Avenue 
Raleigh, NC 

Phone: (919) 839-4141 
Contact: Harlene Shaw 

Register Data Systems 
P.O. Box 5858 
Macon, GA 3 1208 

or 
1691 Forsyth St. 
Macon, GA 31201 
Phone: (800) 521-5222 
Fax: (912) 745-0500 

Contact: Brad Harrison 
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ROOTS OF RADIO 

Radio Station Was Life 
For Simon Geller 
by Richard W. O'Donnell 

PORT RICHEY, Fla. No person 
deserves a special pedestal in radio's Hall 
of Fame more than the late Simon Geller. 
He died only a year ago on July 12 at the 
age of 76. 
The big names — Jack Benny, Arthur 

Godfrey, Lowell Thomas, to name a few 
— all have been honored, and deservedly 
so. 
But no man loved radio more than 

to listen to such music should be arrested 
for child abuse. I am thankful I was 
raised in a family where classical music 
was appreciated.” 
Bom in Lowell. Mass., close to the New 

Hampshire border, Geller worked as a 
radio engineer in New York and Boston 
after a hitch in the military. 
“I always wanted to have my own sta¬ 

tion,” he once told an interviewer. 

continued on page 4 1 > 

Simon Geller, left, and Doug Tanger hold the purchase agreement the day 
Geller sold the radio station. 

Simon Geller. He devoted his life to 
sending beautiful music out over the air¬ 
waves. 
From 1967 to 1988. Geller, a short, lean 

individual with a wry sense of humor, 
was the owner and manager of 
WVCA(FM) in Gloucester, Mass. He 
also was the station’s only DJ, if such a 
term can be used when playing classical 
music. 
In addition, he was WVCA’s entire sales 

staff, its sole engineer, publicist, chief 
cook and bottle washer, janitor and any¬ 
thing else you may care to mention. 
Simply stated, Geller operated the clas¬ 

sical music station all by himself, day-in 
and day-out. for more than two decades. 
WVCA went on the air at 7 a.m., when 
Geller got out of bed and had his first cup 
of coffee, and remained on the air daily, 
until about 10 p.m., when he went to bed. 
The station was his life. Between long-

playing records, he would rush over to a 
nearby diner for breakfast. 
The local McDonald’s was his lunch 

spot and in the evening, he generally 
devoured a frozen dinner, fresh from his 
freezer. In between, he played Brahms, 
Mozart, Beethoven, Chopin and all the 
great ones. 
“Simon used those six-hour VCR tapes 

to record music,” said Doug Tanger, who 
bought the station from Geller in 1988. 
“He used only the audio; he never used 
the video. For six hours, he would play 
music and get it on the tape. Simon was 
then able to play those six-hour tapes 
when he wanted to go shopping or see a 
movie or had business that had to be 
done. There was even time enough for 
him to make a trip down to Boston, if 
necessary.” 
Geller put suitable commentary in 

between the selections on these long-run¬ 
ning audios, and that gave the impression 
he was on the job at the station. 
Tanger, after purchasing the station, 

changed the call letters to WBOQ(FM), 
upgraded its signal and moved it to near¬ 
by Beverly. "We have enjoyed great suc¬ 
cess,” he said. 
"When I bought the station I promised 

Simon I would only play classical music. 
I have kept my promise. And don’t let 
anybody tell you there isn’t a market for 
such music. When I started out I had only 
nine employees. I now have 30 people on 
the payroll.” 
As for Geller, he operated the station for 

several years in the basement of the local 
police station. Later, he moved to a sec¬ 
ond-floor flat over a car wash. He had 
sleeping quarters at both locations. 
Once, when asked his opinion of rock 

and roll, Geller responded, “I think par¬ 
ents who allow their sons and daughters 
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software, dedicated control surfaces, moving faders that remember your 

every move. The ADX Ensemble was specifically designed for powerhouse 

artists who can't afford to waste valuable time with tools that limit 

creativity. It offers the power and performance to make complex 

production work effortless. 

Step up to new creative freedom - ADX Ensemble 

PACIFIC RESEARCH & ENGINEERIN' 
2070 LAS PALMAS DRIVE 
CARLSBAD, CA 92009 USA 

TEL: 619-438-3911 
FAX: 619-438-9277 
E-MAIL: sales@pre.com 
GSA CONTRACT: GS-03F-4064B 

Circle (31) On Reader Service Card 



July 1 O, 1 996 
RUNNING RADIO 

Radio World 41 

Geller Devoted Life 
► continued from page 39 

“In the '60s. FM was relatively new and 
there were openings. I applied and ended 
up with 104.9 on the FM dial. I was in 
seventh heaven. I think. I had a collection 
of classical music records. I now had a 
chance to play them over the air." 
And so he did, but only after he put 

together all the transmitting equipment 
needed, all by himself. Geller built his 
radio station by hand. 
In 1967, the station went on the air. 

Geller, by right, should have fallen flat 
on his face. To a degree, he did. 
He wasn’t the best announcer in the 

world. His sales techniques were weak. 
Two local banks and a candy store, and 
McDonald’s from time to time, were his 
sponsors. All things considered, his 
weekly income was only $30. 
Still, when financial help was needed, 

he would remind listeners that the light 
bill or some other bill was due. and funds 
would be contributed to help out. He nev¬ 
er went broke. Almost, but not quite. 
Several times he rejected offers for the 

station. One group, loaded with funds, 
challenged him for the rights to 104.9. 
Geller fought back on his own. without 
help from lawyers. The FCC battle lasted 
11 years; Geller survived the ordeal and 
won the game. 
Though there was little in the way of an 

opportunity to get to know him. by word 
of mouth Simon Geller became a hero in 
the Gloucester area. 

He had challenged a giant all by himself 
and won the day, while operating his 
radio station daily, without ever missing 
a symphony, concerto or string quartet. 
His local fans decided to hold a fund 

raiser for him back in 1981. 
It was held at Gloucester’s famous 

Blackburn Tavern and was a great suc¬ 
cess, except for one thing: The guest of 
honor failed to show up. Some equip¬ 
ment at the radio station had fallen apart, 
and Geller, the man of the hour, chose to 
remain at the station and repair it. 

Not up on TV 
Once, when asked about TV. Geller 

said: “I don’t watch it very often, but 
when 1 do, 1 keep my eyes closed and 
hope for the best.” 
Geller was a diabetic and once in early 

1987 he had an insulin reaction and drift¬ 
ed off while on the air. Fortunately, he 
had one of his six-hour tapes on. and 
managed to return to reality after awhile. 
“I don’t think anybody noticed the differ¬ 
ence," is the way he put it. "I finally got 
to the phone, called a neighbor over, and 
got some help." 
On young people, he said. "They’re 

lucky. They can look forward to becom¬ 
ing old people.” As for old people, he 
said. "The older you are. the better life is. 
because you don’t have to live as long.” 
On Gloucester: "I've been here 24 

years, and I’ve been bored for 23 of 
them." 

CommScope Presents 
New Broadcast Stars In GEPCO'S Star Line Up 

Already a star performer in 

the world's most sophisticated markets, 

CommScope has quickly become a leader 

in Broadband and Digital Transmissions. 

To make distribution easier for you, 

CommScope has entered into an agreement 

that makes GEPCO International the 

exclusive distributor for all of CommScope's 

audio and video broadcast products. 

All CommScope Broadcast Cable is tested to meet 

your extremely high video and audio standards. 

For your special cable requirements, 

contact CommScope or GEPCO, today. 

And discover a full line of star performers. 

Cabling The World's Technology. 

CommScope 
@ General Instrument 

For information call 1-800-982-1708 or 704-459-5000. 
P.O. Box 879, 3642 Hwy. 70 East, Claremont, NC 28610 

In between these bits of philosophy. 
Geller continued to operate his radio sta¬ 
tion. His two brothers. Eli and Irving, 
both of Rockville, Md., urged him to sell 
it. Geller's health was headed downhill. 
"He was stubborn," recalled Doug 

Tanger. “People would make offers, and 
he’d tell them to buzz off or beat it. 
That’s what he told me when I first 
approached him in 1986 about buying the 
station. 
"But I kept coming back, and got to 

know him. We became friends, and we’d 
often go over to McDonald's for lunch. I 
think after awhile, he began to like me. 
We started negotiating, and it took 
awhile, because I think he did not know 
what he would do with himself without 
the station to run. In 1988. we finally 
came to an agreement. He sold WVCA to 
me. I had to promise it would continue to 

be a classical music station." 
How much did Geller receive for his 

one-man operation? He received $1 
million. 
What did he do with all that wealth, 

after 20 years of being confined to a 
radio station, seven days a week, without 
a vacation? 
What would you have done? He spent 

his final years enjoying himself in the 
Big Apple and out in Las Vegas. He had a 
grand time for himself. 
Then as his days dwindled down, he set¬ 

tled in Washington. D.C.. not far from his 
brothers, and lived out his life. 
If any man was pure radio, it was Simon 

Geller. He is gone now. Perhaps, posthu¬ 
mously he might be awarded a place of 
honor in radio's Hall of Fame. No man 
ever loved radio more. It was Simon 
Geller's life. 

Quantum FM 

Solid 

QUANTUM from QEI-the people who have been designing and build 

the industry. 

(800) 334-9154 

Tel (800) 334-9154 
Fax (609) 629-1751 

24-Hour Service Hotline 

(609) 728-2020 

ing solid state transmitters longer than anyone 

You need to know more! Call Jeff Detweiler today toll free 

QEI Corporation 

One Airport Drive • P.O. Box 805 
Williamstown, NJ 08094 

For the same price you pay for a tube transmitter, you can now have 

a superior solid state FM transmitter with high-power, advanced 

technology exciter and cableless combiner. The modular design of 

QEI's QUANTUM-Series FM transmitters offers the advantage of 

buying only the amount of power you need...and means that you 

can upgrade to higher power levels whenever you're ready. 

Proven reliability 
Maintenance free FET 
technology 
Self-contained modules with 1 
own power supply regulator 
Compact size reduces ship¬ 
ping costs, allows affordable air shipment 
Power levels between 300 Watts and 6 kW 
Modular design offers buy-only-what-you-need affordability 
and convenience 
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Automate around Traffic Jams 
► continued from page 38 

made the systems much more user 
friendly. They do not require special 
technical skills to install and operate. 
Many dealers have purchase or leasing 

options. If the purchase price for hard¬ 
ware and software is a budget buster for 
your station, consider a leased system. 
Leasing may be a preferable way to 
acquire the 
advantages of the automated system. 
Monthly leasing payments may be 

more easily absorbed in your budget 
than a one time purchase price. Many 
business minds discount the leasing 
option because it is like paying rent. At 
the end of the term, you do not have 

anything for your money. That is not 
exactly true. As in renting a house or 
apartment, you have the use of the liv¬ 
ing space for the term of the lease and it 

technology at the lowest possible cost. 
Technology is advancing so rapidly 

that the system you buy today may be 
obsolete three to five years from now. If 

Today's advanced technology 
has made the systems much more 
user friendly. 

generally is a lower cost than paying a 
mortgage loan payment. The added 
advantage of leasing high-tech equip¬ 
ment is taking advantage of the latest 

you bought the system, you may dis¬ 
cover five years from now there is no 
used market for your aging system and 
it must be junked. If you lease the 

Moseley Associates Inc. 
in Castilian Drive 
Santa Barbara. CA 93117 

Legendary Quality. Uncompromised Audio. Incredible Reliability. 
Moseley STIs—Strengthen your Airchain. 

with the 
Moseley DSP LDOO 
Digital STL System 

The strength of any chain is always determined by its weakest link. 
Same is true of your Airchain. You may have the finest format, talent, 

studio facilities and audio processing, but if your link to the transmitter 
isn't a Moseley, you could be in for some tough breaks. Sonic clarity 
and reliability are what you and your listeners demand. Nothing fits 

the bill like a Moseley Digital STL System. The DSP 
_ 6000 virtually eliminates the problems associated 

w ith conventional analog transmission systems 
such as noise due to signal fades, birdies from 

intermod interference, and lack of spectrum 
for multiple audio feeds to LMA and Duopoly 

sites. The DSP 6000 digital encoder/ 
decorder works with any existing Moseley 

composite system to give your link the digital 
upgrade necessary for todays audio purity. 

Strengthen 
You r 

Airchain 

equipment, at the end of five years you 
trade your aging system for the latest 
system with all the new upgrades. You 
have had the use of the most advanced 
system for the least amount of money. 
In addition, you do not have a white 
elephant to sell in order to upgrade to 
the latest system. 
Other things to look for and think 

about: 
1. Check the warranties on the hardware 
and software. Hardware sometimes fails 
and software has been released with pro¬ 
gramming bugs. 
2. Does the software vendor provide 
the computer and printer as an iatrical 
system? If you provide the hardware 
and the system fails, the hardware and 
software vendors may point to the oth¬ 
er vendor as it is their problem, not 
ours. 
3. Technical support. Does the vendor/ 
developer provide help desk technical 
support for your staff? Is there a tollfree 
or 900 number for the technical support 
line? Is there a technical support con¬ 
tract? 
4. Is training offered? If so. where is the 
training and what is the cost? 
5. Look at the system documentation 
before you buy. Ask for the user manual, 
open a page and really read it. Does it 
make sense to you as a novice user? 
Visualize yourself working with the sys¬ 
tem with that set of instructions. The 
number of pages of documentation is 
less important than the clarity of the 
directions and explanations. 
Most software developers recognize 

the importance of having their system 
documentation written by a writer 
instead of the technical programmers 
and developers. 

If the documentation is difficult to 
understand, your staff will become frus¬ 
trated in setting up the system or make 
mistakes in setting it up. 
A system that is not functioning prop¬ 

erly may be a costly mistake that can 
absorb hours of staff time trying to 
make it work or undoing mistakes. 
6. Ask the vendor/developer to provide 
references of current system users. Talk 
to at least three of them. Have a list of 
questions so that you ask all the refer¬ 
ences the same questions. 
Be sure to inquire about the quality of 

ongoing technical support and the ease 
or difficulty in obtaining technical sup¬ 
port. 
Ask the references if they would 

buy/Iease the same system again. 
Inquire about the amount of time 
required to switch from a manual to 
automated system. 
Find out about the traffic scheduling 

improvements or problems encountered. 
These types of questions will help 

guide your choice of system and alert 
you to some of the problems other sta¬ 
tions had in implementing the system. 
You may be able to avoid the same 
problems with this knowledge and some 
pre-planning. 
Check out several systems before you 

make a decision. Make cost compar¬ 
isons with the features as they are relat¬ 
ed to your station’s needs and budget. 
You may discover the cost savings in 

staff time and error correction more than 
offsets the cost of the system. 

□ □ □ 
Sue Jones is a principal in Bisset 

Communications, a communications 
management firm located in the 
Washington area. She can he reached at 
(703) 503-4999. 
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• Low loss 

• 30-950 MHz 

• Field Tunable 

READER SERVICE NO. 208 

Ask For Our 

High Q Data 

Sheets 

• Excellent power 
handling & 
temperature stability 

• Single, double 
& triple cavities for 
spot or wide band 
applications 

High Q Filters 
Notch & Bandpass 

I LT E R COMPANY 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 
800-448-1666 • 315-437-3953 

FAX: 315-463-1467 

MX 
MICROWAVE 

THE COST EFFECTIVE 
ALTERNATIVE TO 

MANUFACTURER SERVICE 

SERVICE, REPAIR & 
CALIBRATION 

• STL's • RPU's • TSL's 

• Exciters • Optimods 

• AM/FM Monitors 

• Remote Control Systems 

SPECIALIZING IN 
EQUIPMENT BY 

• Belar • Marti 
• Moseley 
• McMartin 

• TFT 
• And others... 

WE ALSO PROVIDE 
Free, over-the-phone technical assistance 

STL loaner/rentals 
PCL 505 Certification 

2198 Hubbard Lane. Grants Pass. OR 97527 

(541) 471-2262 
READER SERVICE NO. 130 

Zeeland ^Pkodmcts, 3m. 
Qoive/t 'dTube QebuiMe/ts Since 1940 

AVERAGE SAVINGS OF 50% OFF NEW TUBE COSTS 

RADIO * TV • INDUSTRIAL APPLICATION 
UHF • KLYSTRONS 

CALL OR WRITE FOR YOUR FREE 
PRODI CT INFORMATION PACKET 

75412 HIGHWAY 25 
COVINGTON, LOUISIANA 70435 

(504) 893-1243 • FAX (504) 892-7323 
1 (800) 624-7626 

READER SERVICE NO. 22 

Shively 

READER SERVICE NO. 52 

A good FM antenna is crucial to 
quality broadcasting. An antenna that 
is merely adequate will compromise 
the performance of even the best 
studio equipment and transmitter. 

Shively regularly includes stand¬ 
ard features that other companies 
either provide only as options or 
simply do not offer. 

At Shively, we design and build 
antennas of uncompromising technical 
quality and performance. And, we 
build them to last. 

call or write for more information 

Shively Labs 
A Division of Howell Laboratories. Inc. 

19 Harrison Road. Bridgton. ME 04009 
207-647-3327 FAX 207-647-8273 

Excalibur Electronics 
CDA-1 

Composite Distribution Amplifier 

This I in, 3 out distribution amplifier 
' allows you to distribute stereo composite 
and/or subcarrier signals as easily as audio. 

♦ DC-100 kHz frequency response 

♦ 90 dB signal/noise ratio 

♦ +6 dB to -20 dB gain range 

♦ Individual 20-turn output trimmers 

♦ 1 %" rack mount enclosure 

EXCALIBUR ELECTRONICS, INC., CHANTILLY, VIRGINIA 
Please circle our bingo number for o doto sheet undo dealer list. 
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E.A.S. 
ENCODER-DECODER 
Write, phone or fax to get on the 
mailing list for literature on our 
emergency alert equipment. Ask 
about our encoder-decoder with 4, 
5, or 6 audio inputs on standard 
model. Easy interface with automa¬ 
tion equipment. Quick, simple con¬ 
struction of alert message. 

Available late spring. 

GORMAN-REDLICH MFG. CO. 
257 W. Union St. Athens, Ohio 45701 

Phone 614-593-3150 • FAX 614-592-3898 

This device has not been approved by the Federal 
Communications Commission. This device is not, and 
may not be, offered for sale or lease, or sold until the 

approval of the FCC has been obtained. 

READER SERVICE NO. 25 

* Attention 
Advertisers 

Reach 18,000+ broadcast equipment 
buying prospects at AM. FM and AM/FM 

radio stations, networks and groups, 
recording studios, engineering and 

consulting firms every month. 

Products & Services Showcase 
appears in every issue of Radio World. 

For detailed information, 
contact Christopher Rucas or 
your sales representative. 

RADIO WORLD v. 
Tel: 415-824-3499 \ 
FAX 415-824-4738 / 

Suddenly... Everything's Changed! 

Introducing the AD2004B. a quad. 2()-bit A-to-D con¬ verter with AES3-id outputs, designed for applications 
that require no-compromise performance. 

The typical THD+N is -102.5 dB (0.(X)08% ) broadband, 
measured at -I dBFS. much better than other 20-bit con¬ 
verters. A reference port allows multiple converters to be 
synchronized in perfect phase. An ultra low jitter (11 ps) 
VCXO produces a clean 64X sample clock that may be 
free-run or phase-locked to an incoming AES3-id refer¬ 
ence. Jitter reduction is superb. -50 dB. with sidebands 
and idle tones below a phenomenal - 135 dB even when 
phase-locked to external sync. 

The converter runs al a fixed sample rate of either 48 or 
44.1 kHz. A dual sample rate option is available. The two 
75 il BNC outputs conform to AES3-id. 

Metering has both coarse and fine scales for monitoring 
near FSD. A selectable hold function can retain the high¬ 
est peak until manually reset. FSD detection is exact. 
The AD2004R has the same performance as the 

AD2(M)4B but has an 110 Í2 AES3 reference input, two 
110 Q AES3 outputs, and a word clock output. 

With absolutely the highest performance, its per chan¬ 
nel price is only 30% of some converters. At $1800 it’s 
about to start a revolution! Call Rory Rall today! 

BENCHMARK MEDIA SYSTEMS, INC. 
Phone 800-262-4675, FAX 315-437-8119 
READER SERVICE NO. 223 
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Dreaming of a 
paperless station? 
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Wake up 
to DARTS! 
Connect with the Best! 

There's more: 

• Perfect for your multiple station 
environment. Multiple types of digital 
systems can be used and configured for 
each station. 

Many stations spend countless hours 
manually transferring logs and 
reconciling logs for billing. Manual 
downloading and uploading can result 
in missed spots and missed dollars. 
DARTS provides the extra insurance in 
features like tracking the actual 
placement of the spot and its movement 
within the digital system. Best of all, it's 
SEAMLESS, ACCURATE and EFFICIENT! 

Did you know that interfacing traffic 
to digital audio can make logging 
more efficient and accurate? 

• The DARTS interface is easy to install | 
and easy to use. Easy to read and follow ■ 
instructions help you make the most of । 
the interface. _ 

• Eliminate printing paper logs. Save 
2-3 hours a day just in data entry and 
log comparison time alone. 

• It's Affordable! 

DARTS 
Datacount Accounts Receivable and Traffic System 

Now, you can make your 
traffic seamless. DARTS™ 
not only handles all 
areas of traffic, billing, 
management reporting

and collections, it also supports digital 
audio interfacing like no other traffic 
system. 

DARTS supports interfaces to virtually 
all digital audio systems. Better yet, the 
interface from DARTS to your digital 
system is affordable, fast and it cuts 
time in producing logs. 

Call TODAY for more information! 

DATACOUNT 
P.O. Box 3078, Opelika, Alabama 36803-3078 
Phone (334) 749-5641 • FAX (334) 749-5666 I 

© 1996 Datacount. Inc. 

PROMO POWER 

Do You Take Your DJ Out in Public? 
by Mark Lapidus 

WASHINGTON Some disc jockeys are 
great at appearances. They're charismatic, 
well groomed, funny and warm. Others 
stink (both figuratively and literally). 
Because most radio stations have fewer 

than six full-time jocks, schedules are usual¬ 
ly set up on a straight rotational basis. This 
makes no sense. It's like taking your 
overnight jocks and putting them on morn¬ 
ing drive regularly just because it's “their 
turn." Here are a few suggestions on how to 
improve your public persona. 
Payment: Ah yes ... like many things, our 

problems begin with money. When hiring 
talent, program directors sometimes try to 
boost DJ salaries by making promises about 
so many appearances per quarter. 
Frequently these guarantees are made prior 
to even ascertaining public performance 
ability. DJs should understand that appear¬ 
ance fees are not part of a regular salary. 
These fees should be viewed as a simple 
payment for a performance well done. 

Market rate 
The kind of rates you pay should be deter¬ 

mined by your marketplace. I've heard of 
rates as low as $50 an hour for small mar¬ 
kets and as much as $500 per hour in the 
big league. For medium to large markets a 
typical appearance fee is about $100-$ 150 
per hour. Many stations will have clients 
pay jocks directly. Even when this occurs. 

management should remind jocks that they 
are receiving taxable income. Many of 
those clients will file with the tax boys, and 
your DJs could get nailed. 
Who is assigned? Those that have the tal¬ 

ent and fit the specific requirement for a 
particular appearance. This policy has to be 
discussed openly in one-on-one interviews 
with DJs. They need to understand that the 
promotion director is going to assign those 
most requested by clients and those most 
appreciated by a live audience. 
I had a situation once where I had one DJ 

who was constantly requested by clients. He 
was very good ... so good that he was over¬ 
worked. Nobody else on the staff came 
close. Unfortunately. I was working him to 
exhaustion. He loved the money and the 
attention, but we hit a limit. 
Out of desperation I tried something 

unusual. I used an actress that was a DJ part 
time. It worked! Yes, it created tremendous 
animosity among the rest of the full-time air 
staff. There was only one solution. 
In individual meetings. I made it clear that 

if they got better, they would get more 
appearances. If they’re never assigned, how 
will they improve? Easy ... assign them to 
the easy "free" station appearances, and 
then go and watch. A jock can do lots of fun 
stuff at movie premieres or before bringing 
on bands. 
How do you improve talent? Some jocks 

are really hopeless. A live audience just 
scares some people. That's OK. Those folks 

AUDIO PROCESSOR 

the whole world is asking for it. 

ELECTRONIC BROADCAST EQUIPMENT 

AEV 
ITALY 
Phone 

950249 
950350 
Fax 
950201 

» AEV 
CELEBRATES AN 
UNPRECEDENT 
OUTSTANDING 
WORLDWIDE 
SUCCESS! 

Badin Stations from all continents 
ent husiastically praise EXCLUSIVE FM as an 
extraordinary and absolutely exclusive event! 

are better off putting their energies into their 
air shift and production. I had a talent once 
that didn't bathe regularly and would wear 
clothing for several days before washing it. 
Even after discussing the problem, the situa¬ 
tion didn't improve. However, much of 
appearance technique can be taught. 

Be prepared 
Preparation can make a significant differ¬ 

ence for most people. This is one of the 
things that made my part-timer so good. She 
knew everything about her assignment. She 
would call the client directly (with a sales¬ 
person). and find out first hand what they 
wanted to accomplish during her appear¬ 
ance. She would always arrive with fresh 
jokes and stories that were appropriate for 
the event. She had new trivia questions 
written each time and fresh games to play. 
If your talent is doing a lot of bar appear¬ 

ances, they should go watch a good club 
jock work. There are many standard bar 
games that radio personalities can learn. A 
smart jock who wants to work a lot also will 
do what he or she can to help a promotion 
director: He or she will help get the prizes 
together before the appearance, get direc¬ 
tions themselves and talk to the salesperson 
about the specifics. I've even had extremely 
helpful jocks put up public address systems 
and banners and drive vans. Yes ... even in 
major markets there are some DJs without 
egos the size of a broadcast tower. 
Follow-up: After it's over, every appear¬ 

ance should be reviewed by the promotion 
director, talent and account executive (if 
there is one). This can take place on the 
phone. Discuss the size of the crowd. Did 
business improve during or after the event? 
Any problems? 
Who works appearances? This can be a 

touchy situation between a general manager 
and a promotion director. The bottom line 
depends on the nature of the appearance. It's 
not rational to think that a promotion director 
can be at every station event. If your promo¬ 
tion director is there for every appearance, 
your station probably isn't busy enough! 
Promotion should be represented by some¬ 

body each time. This can be a responsible 
part-timer or. if it's a small activity, maybe 
the jock can even represent promotion. For 
events that involve clients, account execu¬ 
tive attendance should be mandatory. AEs 
are the only ones who really can solve prob¬ 
lems for clients. 
Your entire staff should be invited to show 

its support by attending your promotions. If 
you're not doing a station newsletter with 
appearance details, at least post the informa¬ 
tion on a bulletin board. The healthiest sta¬ 
tions even will have the support staff com¬ 
ing out regularly for station activities. 
What to wear? "You won't believe what 

Frank wore to that Ford remote last week¬ 
end! He had on tom cut-offs and no station 
logo." This comes up at every station. Yes, 
jocks need nice logoed clothing. However, 
don't force everyone into a station T-shirt. It 
may not look good on them. 
It's a good idea to have every jock bring 

you two items of clothing that they’d like to 
have logoed. They should also be supplied 
with a station jacket for cooler weather. 
Hey ... don't forget the guy who wrote this 

article the next time you outfit your air staff! 
□ □□ 

Mark Lapidus is rice president of market¬ 
ing at Liberty Broadcasting. Reach him at 
e-mail: Liberty HQ@aol.com; or FAX: 
(301) 899-3014. 
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RF source 

READER SERVICE NO. 76 

•FM Penetrator Antennas 
•FM RototHler Antennas 
•FM Panel Antennas 
•Broadcast Towers 
•Frequency Matched Towers 
•Rigid Transmission Line 
•Combiners and Filters 
•Andrew Heliox Cable® 

6340 Sky Creek Dr. Sacramento, CA 95828 
(916) 383-1177 fax (916) 383-1182 

e-mail JAMPRO@ns.net 
http://www/jampro.com 

The NEW 5th edition of The Tapeless Audio 
Directory is the only international buyers guide to 
over 200 digital audio workstations. Products 
included are: 

• stereo and multitrack editors; 
• news/speech editors; 
• cart replacement units; 
• broadcast automation systems. 

The information is provided in an easily 
comparable format covering operational and 
technical specifications, future development plans, 
typical configurations, costs and suppliers details 
for USA, Europe and Far East. 

Priced at US$24.95 (plus shipping), The Tapeless 
Audio Directory is available in the USA from NAB 
Services on 800 368-5644 Fax 202 775-3515. 

9RB, UK 216a Gipsy Road, London SYPHA 
READER SERVICE NO. 24 

Tel+44181 761 1042 Fax+44181 244 8758 
Email 100256.3770compusarve.com 

The Next Generation in Broadcast Software 

• Feature Rich Live Assist and walk Away 
• On-Line Redundancy No Black Box 
• The Best integrated Play List Scheduling, 
Production, & On-Air Playback Available 

• Dolby & mpeg Overlapping Hard Disk Audio 
• Music on Hard Disk and/or CD Jukeboxes 
• Provide Computers/Players & Save $$$ or 

Buy/Lease From Us 

Call Us Before You Buy a 
Digital Audio Bystem! 

west/int'l East 
310-670-7500 864-292-0300 
Fax 310-670-0133 Fax 864-292-9030 

READER SERVICE NO. 103 

and so have we. From cutting edge digital production gear to 
the latest designs in custom studio furniture to ISDN telecom¬ 
munications gear, ABG stays ahead of the game so you can 
concentrate on what you do best. You create the messages 
...you move the world...we'll give you the tools to make it 

possible. 

Please call today! ABG ... your single source solution. 

Since 1960, production and broadcast professionals nave turned to 
ABG for solutions. As the world has changed, so have our products, 

Digital Audio, Analog Audio, 
Communications and ' 

Computers ... It's Easy as 

SOUTHEASTERN SALES OFFICE 
200 Fareway Drive, Suite 2 
Smithfield, North Carolina 27577 
Phone: 800-369-7623 
Fax: 919-934-8120 

MAIN SALES OFFICE 
2342 S. Division Avenue 
Grand Rapids, Michigan 49507 
Phone: 800-999-9281 
Fax: 616-452-1652 

YOU MAY ALSO REACH US ANYTIME VIA ELECTRONIC MAIL 
cServe: 75371,144 
internet: support@abg.com 

WESTERN SALES OFFICE 
P.O. Box 1638 
Palmdale, California 93550 

Phone: 800-858-9008 _  JQ Veal'S 
Fax: 805-273-3321 “ 

G ABG 
Audio Broadcast Group Inc. 

Incredibly Flexible DTMF Control 

Cii\uitWerkes 

The NEW DS-8 DTMF sequence decoder. 

The DS-8 features include: 

outputs. 

own code up to four digits in 

audio 

program 

READER SERVICE NO. 26 

Bridge the DS-X across your audio 

source and get eight individually 

programmable 

Each closure i: 

remote 

automated 

High quality metal enclosure can be 
wall or table mounted. Low cost 
(optional) rack mount available. 

Powered RJ-II jack allows easy 
programming with any DTMF phone. 

secured remote EBS activations, 

vou name it! _ 

Each of the eight relays are 
independently programmable for 
codes and mode. 

List price is just S299. 
Call your favorite dealer! 

CircuitWerkes 
6212 SW 8th Place 

Gainesville. Florida 32607 
(352) 335-6555 I fax 331 -6999 

as momentary. latching or 

interlocked! Use the DS-X for 

A call to us can 
save you 

$25,000 
o T T o r cd a to I & 

digital ca i_j i <z> 
automation 

1 00% Microsoft Windows, 
USE STANDARD AUDIO CARDS 

BSI^^ 
vseww. tssluso. com 

'>800-274-8721 
Dealer inquiries invited 

800-891 -0006 

READER SERVICE NO. 169 READER SERVICE NO. 181 



46 Radio World 
RUNNING RADIO 

July 10, 1996 

MANAGER'S NOTEBOOK 

What to Do When Crises Strike 
about the reasons school systems conduct 
fire drills with the students. Cool heads 
that have thought through a crisis in a 
nonchaotic environment are more capa¬ 
ble of proceeding in an orderly manner if 

by Sue Jones 

BURKE, Va. Imagine one morning you 
walk into your office the day after the 
quarterly ratings show that your station 
just moved a point up only to find the 
morning headlines blast the news that 
your highest rated jock was busted for 
cocaine possession the night before. So 
much for celebration. Instead you instant¬ 
ly are thrust into crisis management. 
There are several areas where the gener¬ 

al manager’s performance can be evaluat¬ 
ed, but none measures his or her manage¬ 
ment ability as effectively as crisis 
management. Need proof? Look no 

further than Richard Nixon’s handling of 
Watergate. His cover-up of the break-in 
created a bigger crisis than the original 
misdeed alone would have produced. 
Handling it another way may have creat¬ 
ed a winning situation for him instead of 
the devastating failure and eventual res¬ 
ignation from the presidency. 

Battling the storm 
The success of your station can depend 

on how expertly you handle a challenge. 
Remember, the station owner(s) are not 
interested in the storms you have encoun¬ 
tered but in whether you brought the ship 
in safely. 

Are you in a 
danger zone? 

nardalert® 
Personal Monitors 

With Nardalert, you always 
know if you are in an RF dan¬ 
ger zone. 
The patented Nardalert fam¬ 

ily of personal monitors helps 
provide fail-safe, wearable 
protection against overexpo¬ 
sure to non-ionizing radia¬ 
tion. 
When the Nardalert detects 

an emission higher than its 
preset alarm level, the expo¬ 
sure indicator will latch on, 
and the audible alarm will 
vary its repetition rate with 
the level of emission. This 
feature helps the wearer de¬ 
tect the direction of the stron¬ 
gest emission and helps mini¬ 

mize overall exposure time. 
Models are available cover¬ 

ing 100kHz to 220MHz, 50kHz 
to 1000MHz, 50kHz to 
2500MHz, 1 to 50GHz, and 1 
to 50 GHz. 
Call your Harris representa¬ 

tive today! 

U. S. 
TEL: 800-622-0022 
FAX: 317-966-0623 

CANADA 
TEL: 800-269-6871 
FAX: 514-421-2712 

http://www.braodcast.harris.com 
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For instance, consider how prepared 
you would be to handle the following 
problems. A natural disaster severely 
damaged your tower, antennas or trans¬ 
mitter site. After a week of record heat 
this summer, the power company in your 
area experiences a blackout that lasts for 
15 hours. Another station in your area is 
sold, and the new owners choose your 
same format competing for the same lis¬ 
teners and advertisers while taking part 
of your market share. Your aging trans¬ 
mitter shuts itself off for the last time 
during the afternoon drive time, and your 
engineer is on vacation. How about a 
computer virus in your sales computers 
or a hard disk crash on your traffic sys¬ 
tem. How would you explain to the 

the crisis presents itself. 
Discretion and privacy will be critical to 

avoiding some kinds of crises, such as 
preventing leaks before you are ready to 
make an announcement. To avoid a leak 
crisis, limit involvement to as few people 
as possible and certainly only those 
whose discretion can be absolutely trust¬ 
ed. Each participant should be required to 
sign a nondisclosure agreement. The 
negotiations should be completed as 
quickly as possible. Release as much 
apparent uncertainty (noise) as possible 
into the process so that any real leak will 
be drowned in false leads. 
2. Have a plan. In a recent Fortune 500 

survey of CEOs. 89 percent agreed that 
crises in business is as inevitable as death 

I The success of your station can depend on how expertly you handle 
a challenge. 

station owner(s) that the significant drop 
in revenue is due to a declining econo¬ 
my and not your mismanagement of the 
station. 
Another surprise could be new govern¬ 

ment regulations that require expensive 
tests, equipment, new reporting or new 
compliance. We are all aware of FCC 
deregulation of station ownership and the 
impact it has had on the industry. Human 
failure, misjudgments and accidents also 
account for many crisis situations. 
Technically charged crises involve the 
failure of advanced technologies that the 
public has come to believe are foolproof 
(i.e.. radio broadcast capability right after 
a major natural disaster that informs the 
public about the scope of the disaster or 
where they should go for assistance). 

Out of your control 
Looking over this noninclusive list, it is 

obvious that many of these events may 
be outside of your control. Nonetheless, 
they create a crisis situation that you 
have to manage. So how do you protect 
yourself and the station against such dis¬ 
asters? Here are some management steps 
that could turn a crisis into a benefit. 

I. Prevent the crisis. Certainly, natural 
disasters are outside of your control — 
but your response to those events is very 
much within your control. Lacking con¬ 
trol over the origin of the problem does 
not exempt you from living with its con¬ 
sequences. 
Make a list of everything that could 

become a crisis at your station. Consider 
the possible consequences, and estimate 
the cost of prevention. Develop a step-
by-step strategy for how you would deal 
w ith potential problems. This is not a fun 
exercise, and it can be time consuming. 
However, you will be amazed at how 
fast your mind will begin thinking 
through previously thought through cor¬ 
rective steps if you have completed this 
exercise. It can serve you well when 
swift decisions are needed to move the 
crisis to resolution. 

Consider the out-going federal 
Emergency Broadcasting System (EBS) 
- now the Emergency Alert System 
(EAS) — and how the tests already have 
your staff prepared to handle the emer¬ 
gency as if they were on autopilot. Think 

and taxes. It is incredible with those 
types of odds that more than 50 percent 
of business leaders confessed to not 
having a plan to deal with crises. 
Nevertheless, a whopping 97 percent 
felt confident that they could handle any 
crisis. 

Making plans 
If you think that all of this work is a 

waste of time to prepare for a predica¬ 
ment that you think is extremely remote, 
consider Winston Churchill’s comment. 
"Nothing in life is so exhilarating as to be 
shot at without result." A plan to deal 
with a specific crisis should include 
action items, communication steps, fire 
drills and development of essential rela¬ 
tionships. Most airlines have crisis teams 
ready, along w ith special telecommunica¬ 
tions and detailed contingency plans. 
Almost all companies have a backup 

computer system or contingency plan in 
case of a natural disaster or other cata¬ 
strophe. General managers of radio sta¬ 
tions should be just as prepared, especial¬ 
ly because the service provided involves 
a considerable amount of public trust. 
Your crisis management plan should be 

written so that you can share it with 
appropriate staff if the crisis develops. 
The best laid plans are worthless if they 
cannot be communicated. Consider also 
that a crisis may occur w hen you are out 
of town. 
In addition to the written plan, you 

should have identified which staff mem¬ 
bers would be part of a crisis manage¬ 
ment team and the roles they would play 
for a specific situation. Any communica¬ 
tion systems should be thoroughly tested 
before they are needed. Part of your pre¬ 
vention program should include routine 
and periodic testing of backup transmis¬ 
sion and generator equipment. 
Next time I w ill discuss the remaining 

steps of effective crisis management: cor¬ 
rectly recognizing the extent of the crisis, 
containing the crisis, resolving the crisis 
and profiting from the crisis. 

□ □ □ 
Sue Jones is it principal in Bissel 

Conttnunications. a communications 
management firm located in the 
Washington area. She can he reached at 
(703) 503-4999. 
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THE AUDITRONICS 2500 SERIES 
THE LAST SMALL CONSOLE YOU’LL EVER 

HAVE TO BUY 

Some people believe small means limited. At AUDITRONICS we believe small is a challenge. That’s why we have 

again defined a new standard of excellence by combining impeccable design, precision manufacturing, and value 

pricing in a full featured, compact audio console. The 2500 Series is loaded with all of the "me too" features found in 

the competition’s "wannabe world class" consoles. Plus the 2500 Series delivers much more, including: 

• SOLID STATE SWITCHING of all signal paths 

• DC CONTROL of all level functions 

• Telephone CONFERENCING capability 

• 20dB HEADROOM maintained throughout 

• Easily accessible wiring on MOTHERBOARD 
CONNECTORS 

• ACTIVELY BALANCED input, patch points, and 
floating outputs 

• Linear CONDUCTIVE PLASTIC 1 00mm faders 
(P & G Standard) 

• Comprehensive A/B EXTERNAL LOGIC control 

• External line selector with CUE AND 
HEADPHONE ASSIGNMENT 

And remember, AUDITRONICS is the company that still supports the first console it ever sold -- over 28 years ago. 

So you no longer have to compromise with a "wannabe". With the 2500 Series you get the real thing! 

THE ONLY WORLD CLASS CONSOLE AVAILABLE AT "wannabe" PRICES. 

AUDITRONICS 3750 Old Getwell Road, Memphis, TN 38118 (901)362-1350 FAX (901 ) 365-8629 
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is it so Necessary 
to Spend MORE Money 

to Have the 

SAME Quality? 

DIGIMOD • FM 
Broadcast Digital Processor 

It’s true that digital audio pro¬ 

cessing is better... 

Even though is not true that digital 

means more money too. 

DIGIMOD 8300 is the second genera¬ 

tion digital audio processor and for 

this reason it takes advantage respect 

other similar processors and it is 

much more powerful. 

Why DIGIMOD 8300 is better? 

Better because it is based on 

newest technology. 

Better because it uses new digital 

algorithm. 

Better because You can create Your 

own audio image as no other digital 

processor can do. 

Your station gets more loud, more 

clearness, jumps out from the tune, 

catches new swapping listener and let 

Your listener stay in touch. 

Don’t belive in the first digital 

experience machines. 

Is not true that Leonardo da Vinci 

invented the Helicopter... 

Choose the second generation audio 

processor... and save Your money! 

tiesseci 

GE Inc Head Office: Viale Europa, 13 - 21100 Varese - Italy • Tel +39.332.289164 / + 39.332.289177 • Fax +39.332.831281 
Fax on demand + 39.332.830487 • Internet: www.vol.it/tiesseci • E-Mail: tiesseci@mbox.vol.it 
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Broadcast Equipment Exchange 
"Broadcast Equipment Exchange" accepts no responsibility for the condition of the equipment listed or for the specifics of transactions made between buyers and sellers. 

AMPLIFIERS 

Want To Sell 

Fairchild 688 trans gard (2); 
Macintosh 50-W2 (3), 2 gd, 1 
hums; Macintosh MI-60, gd; 
Dynaco Mark III (4), 2 gd, 1 fix-
able, 1 modified; Dynaco stereo 
70, fixable; Dynaco MK IV (2), gd; 
Altec 1567A mixer amps (4), gd; 
Macintosh MM-4/type B-106, 
mixer preamp 4 input, BO. H/E 
Studios, 1400 E Carson St, 
Pittsburgh PA 15203. 412-481-
4450. 

700W FM MODULES 

Broadband. 8“-108 MHz. In slock. 
300W and 500W also available. 

” 1-800-986-9700 
FAX 1-408-986-1438 

Scott 299 tube amp. mint, $150; 
Soundcraftsmen MOSFET 45 
w/chan, 1000 bridged, XLR inputs, 
excel cond, $375. R Cobb, Solid 
State Recdg Srv, 1044 Lightfoot 
Rd, Wimauma FL 33598. 813-
634-1940. 

Want To Buy 

McIntosh Mc60's, 1 or 2 & one 
McIntosh Mc40 amplifiers. R 
Cobb, Solid State Recdg Srv, 
1044 Lightfoot Rd, Wimauma FL 
33598. 813-634-1940. 

TECHNICS SU-A4MK2, SU-
A6MK2, SU-A4, SU-A6 pre-ampli¬ 
fiers. 1/3 octave equalizers. 916-
354-1990. 

ANTENNAS/TOWERS/ 
CABLES 

Want To Sell 

3-bay antenna tuned to 92.1, 
working when replaced for freq 
change, BO & pick up. KEMM, 
Greenville TX, 903-454-9245. 

Dielectric 3-1/8” transmission line, 
cleaned & in shpg boxes, 1000'+, 
$200/20' section; Dielectric anten¬ 
na bays from 14 bay on 102.5, 
radomes removed, $500 ea. 504-
751-9800. 

Andrew LDF7, 200' w/hangers, no 
connectors, $1000; Scala CA5-FM 
(2), 5-element yagi, rear mount, 
9.0 dB gain, $200 ea; Scala PD4, 
4-way pwr divider, $100. D 
Magnuson, 423-525-6358. 

NEW & USED: 1-5/8 & 7/8" coax 
cable, on spools, will cut to length, 
guaranteed. Goodrich Ent, 11435 
Manderson St, Omaha NE 68164 
402-493-1886 

Stainless G-7 1125' (Heavy) 
guyed TV tower, dismantled, 
excellent condition. Can re-engi-
neer to meet your requirements 
and install turn-key. Structural 
Systems Technology, (800) 997-
6555. 

3" HELIAX STANDARD 
COAXIAL CABLE 

50-Ohm, unused, cut to length. Priced 

below market. Shipped instantly. 

Call Basic Wire & Cable 
(NANCY) 800-227-4292 

FAX; 312-539-3500 

Want To Buy 

Heliax 350' transmission line. 1-
5/8" or 3". J Powley, Scholastic 
Information Network, 9279 Dutch 
Hill Rd. West Valley NY 14171. 
716-942-3000. 

Yagi antennas, TV chnl 4, 66-72 
MHz, 5-10 element, need 2; Rohn 
SSV, sections 6N-16N. D 
Magnuson, 423-525-6358. 

AUDIO PRODUCTION 

Want To Sell 

Crown D150 amp. $350; Yamaha 
P2100 amp, $450; Shure audio 
master EQ. $85; Shure feedback 
controller, $85; Teac 1/2" calibra¬ 
tion tape, $30; Audioarts/ 
Wheatstone 8X console power 
supply, $225. D Kocher, Digital 
Sound Makers, 1919 Hanover 
Ave, Allentown PA 18103. 610-
776-1455. 

Distribution amp cards w/from 5-8 
inputs, individual controls to 600 
ohm bal out mono, uses hi gain 
opamps, $25/pr +UPS. E Davison, 
217-793-0400. 

Pultec EQH-2, blue face, tube EQ 
(2), $2100 ea; Pultec Mavec tube 
EQ, $1100; Langevin EQ-252-A 
graphic EQ, BO; AKG R20E echo 
chamber, excel, BO. H/E Studios, 
1400 E Carson St, Pittsburgh PA 
15203. 412-481-4450. 

ADC TTL patchbays (5), 720 total 
patch points, hinged & 
wirewrapped to D connectors, gd 
cond, $350/all. Gary, 713-787-
0040. 

Drawmer 210 gate; Summit TLA-
100 tube compressor; Lexicon 
PCM-60; Panasonic 3500 DAT; 
Gates M-5576 vintage tube line 
amp; Allison Labs variable filters; 
Bi-Amp spring reverb; Russian 
Gragon; Eventide 949 
Harmonizer. T Coffman, Rolltop 
Music, POB 17203, San Diego CA 
92177. 619-571-1645 

Neve, API, MXR, Lexicon, mic 
pres, EQs, delays, compressors, 
Harmonizers, reverbs. T Coffman, 
Rolltop Music, POB 17203, San 
Diego CA 92177. 619-571-1645. 

Realistic/Koss LV-20 stereo head¬ 
phones. new in box, will swap for 
an older pair of AKG K-141 head¬ 
phones, must be working. J 
Roper, Imperial Sound. 383 N 
Studio St, Terre Haute IN 47803. 
812-877-2663. 

Shure M-267, 4x1 mic/line mixer 
w/phantom, AC/batt pwr w/rack 
mount, excel cond, $275. E 
Toline, 312-975-6598. 

Valley People Kepex Il's (2), 
brown face hor; (2) Valley People 
Gain Brains, brown face hor; (2) 
Valley People Maxi Q's w/pwr 
supply & rack, all in gd cond, 
$700. Tait Recdg Srvs, 1347 S 
Capitol St SW, Washington DC 
20003. 202-488-3905. 

ÂHALL ■ 

Electronics 
706 Rose Hill Drive Charlottesville VA 22901 

BRAND NEW! 
Sine-System's "Time-Temp Announcer" 

DOESN'T YOUR SMALL TOWN HAVE DIAL-IN TIME & TEMPERATURE? 

Add EASY Sales $$! 
Sound like the "Big Guys" for very few bucks! 

• Connects to one telco line - optional up to 62 lines 

• Three rotaing intro and one exit message 

• Complete with mic, temp sensor & easy calibration 

• Try a Free Demo @(615) 227-4022 

I List Price: $1,499 । 
I Call / email for Special I 
■ Introductory Price! I 

• Info: sales@halls.com AND www.telalink.net/~sinesys 

Call us for the Best New & Completely Rebuilt Equipment! 

(804) 984-HALL (4255) Fax: (804) 984-FAXX (3299) http://www.halls.com/ 
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ADC patch bays, 1/4" 52 points, 
$169; ADC TT bays, $129 up; 
Furman 1/4" to 1/4", $95 ea; Rane 
ME15 graphic EQ, $150; Digitec 
3.6 sec delay, $150. W Gunn, 
619-320-0728. 

EVENTIDE H3500-DFXE with 
infinity mod for Don Imus Show. 
New 6/95, $3400. Michael J. 
Tracy, KMOR, Scottsbluff. NE. 
308-632-5667. 

AUTOMATION 
EQUIPMENT 

Want To Sell 

Audisk's (2) in excellent condition. 
Perfect for unattended satellite 
networks or live assist. Each is 
dual output stereo w/8 chnl audio 
switcher & wiring harness pre¬ 
wired to Christmas trees, $5500 
ea/BO. John, 1-508-626-2000. 

Arrakis Digilink (2) Track Star pro¬ 
duction software & hardware 
w/network card; Gemini 
software/hardware w/network card 
& Gemini cart wall for live assist, 
all have latest software upgrades 
& has been in use 6 mos, $10,500 
firm. LZeve, 717-249-1717. 

IGM EC w/4 Carousels & 3 ran¬ 
dom access interfaces, $1500/BQ 
+ shpg; Cetec 7000 (2), complete 
or parts, S200/BO ea + shpg; 
Schafer 903 memory board only, 
$25 + shpg. B Glenn, KGDN, POB 
3258, Tri Cities WA 99302. 509-
783-8600. 

SMC 450 Carousel (2), $700 
ea/$1300 both; Otari ARS-1000 R-
R PB (3), $500 ea/$1400 all, all 
equip in gd working order w/manu-
als. H Espravnik, Magnum Comm, 
915 Hwy 109 North, Gallatin TN 
37066. 615-452-3983. 

Sono-Mag automation system 
w/ESP 1 brain & programmer, DS-
20 switcher. PDC 5 clock, (2) cart 
PB on slide drawer, SMC 250 
Carousels (24 carts), (4) Otari PB 
r-r, auto rewind, in gd working 
cond, $2000/B0. L Robinson, 
WPAX, Thomasville GA. 912-226-
1240. 

CART MACHINES 

Want To Sell 

ITC PDII & Gates 350 single play 
cart machine, $200 ea. 504-751-
9800. 

Tapecaster 700, mono, (3) play¬ 
ers, $100 ea, recorder, $150 + 
shpg. B Glenn, KGDN, POB 3258, 
Tri Cities WA 99302. 509-783-
8600. 

Great Prices on original 
equipment tape heads for 
ITC. BE. Fidelipac. Otari. 
Tascam & others! 
(804) 984-4255 

HALL 
Electronics 

ITC record amps, 3 tone, stereo, 
$250 or mono $150. W Gunn, 
619-320-0728. 

ITC Delta - new pinch rollers: 
Mono playback (2), record/play 
(2), stereo record/play (1). MOTI¬ 
VATED! Spotmaster series 2000 
record (1). Wes, 818-798-9128. 

Want To Buy 

ITC Omega mono play. J Steele. 
WKBX, POB 2525, Kingsland GA 
31548. 912-729-6000. 

ITC, BE. Fidelipac cart machines: 
single, triple, mono, stereo, play & 
record/play. Call M O'Drobinak @ 
619-758-0888. 

CD PLAYERS 

Want To Sell 

EMT-981 pro CD player, as new 
cond. BO. Harry, 508-234-4295 
x145 

COMPUTERS 

Want To Buy 

Tandy 6000 HD with at least one 
floppy drive. Mel Crosby, 408-363-
1646. 

CONSOLES 

Want To Sell 

Collins IC-6A stereo (2), $1000 
ea. 504-751-9800. 

McMartin MX-5 5 input mixer, sim¬ 
ilar to Shure M-67, excel cond, 
S125/BO. D Meyer, 805-962-
8273. 

Auditronics 110A, 3 mainframes, 2 
pwr supplies, many extra mod¬ 
ules, enough for 2 complete 18 
chnl consoles, one console has 
had all faders recently replaced 
with Penny & Giles faders, 
S1500/BO. Ralph Cramm, 316-
683-4566. 

Shure mixer, $600. T Balistreri, 
WALT, 1801 Coral Dr, Waukesha 
Wl 53186.414-784-2863. 

Mackie 1604, $725; Tascam 512, 
$950; Tascam 520, $1750; Allen 
& Heath SYNCON 28x24, $8000; 
Ramsa 820, $2200. W Gunn, 619-
320-0728. 

Want To Buy 

Stereo radio console, 7-10 chan¬ 
nels, 15-20 inputs. Lino, 415-755-
8370. 

FINANCIALÆEASING 
SERVICES 

.--yAY Don’t 
/¿¿¿A/ Gamble 

with your 
Advertising Dollars! 

Advertise in 
Radio World and reach 
1Ô.OOO+ subscribers. 

Call Simone at 
300-336-3045 today! 

FLEX LEASE, Inc. 

FINANCING 

To apply or request 

additional information 

call Jeff Wetter. 

LOANS BY PHONE 
(800) 699-FLEX 

We finance all types of 
Broadcasting Equipment 

Flexible Credit Criteria 

Flexible Payment Plans 

No Down Payment. No Payments 

For 90-Days Available 

CONVERT SELLER NOTES 
TO CASH SSSSSSS 

• We buy Seller notes from 
station acquisitions be¬ 
tween 1989 & 1994 

• Original principal amounts 
from $10,000 to $250,000. 

• Priority security interest in 
assets. 

• Delinquent notes pre 
ferred. 

• We pay broker commis¬ 
sions. 

call 312-404-0270 

LIMITERS 

Want To Sell 

Inovonics 215 (2), $75 ea +shpg. 
B Glenn, KGDN, POB 3258, Tri 
Cities WA 99302. 509-783-8600. 

Orban AM Optimod. K Carreker, 
WACL, POB 858, Waycross GA 
31502. 912-283-1380. (6PM-
8:30PM EDT). 

Orban 8100A. stock. $3500; 
Gentner digital Prizm audio 
processor & Lazer stereo gen/lim-
iter w/optical encoder, $3500; 
Gentner RCF-2 card #5 for Orban 
8100, $430; Cobalt Blue high per¬ 
formance card #5 for Orban 8100, 
$500. Barry or Starley, 801-264-
8250. 

Want To Buy 

CBS Labs mono or stereo 
Audimax & FM Volumax, must be 
in working cond w/manuals. J 
Pearce, 407-836-2860. 
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LIMITERS... WTB 

Gates Sta-Level or SA39, SA39B. 
any cond. B Hatcher, 1591 
Eldonlas Ct, Stone Mtn GA 30087. 
770-498-7600, e-mail: Bilihatcher 
©AOL.com. 

UREI or Teletronix LA2A, LA3A, 
LA4A, 1176; Gates, RCA, Collins, 
Altec, dbx 160/165, all types, 
working or not. T Coffman, Rolltop 
Music. POB 17203, San Diego CA 
92177. 619-571-1645. 

Teletronix LA-2A's, UREI LA-3A's 
& LA-4's, Fairchild 660's & 670's, 
any Pultec EQ's & any other old 
tube compressor/limiters, call after 
3PM CST, 214-271-7625. 

MICROPHONES 

Want To Sell 

AKG C-33E (2) tube stereo mies, 
BO; (2) Altec M54 condenser mies 
w/43-A capsules, n.o.s., $125 ea; 
AKG 330DB mic, mint w/case, 
$150. R Cobb, Solid State Recdg 
Srv, 1044 Lightfoot Rd, Wimauma 
FL 33598. 813-634-1940. 

EV RE 20 in good condition. Lino 
Bugatty, Dance Mix USA Prod, 
POB 1802, Pacifica CA 94044. 
415-755-8370. 

RCA 44BX, $900; RCA 77DX, 
$1000; RCA ribbon, $250; 
Altec/WE ribbon (2), $200 ea; 
Cetec Vega Pro Plus R42 mic, 
systems w/Anvil cases (2), $1000 
ea. Send request and or BO 
w/phone # to: F Spinetta, 521 
Laurel Ave, Menlo Park CA 
94025. 

Sampson SH-2 wireless mic EV 
cap, $200. D Kocher, Digital 
Sound Makers. 1919 Hanover 
Ave. Allentown PA 18103. 610-
776-1455. 

Shure 55 S Elvis mies, 40 yrs old 
in mint cond w/original Shure tech 
sheet, $450/pr. Eric Toline, 525 W 
Stratford PI, Chicago IL 60657. 
312-975-6598. 

Shure 635A, as new, $75 w/UPS 
shpg to USA 48. Mid-Lo Bdctg, 
941-473-2256. 

Starbird wheeled mic booms (2), 
8-10' reach, excel, $490 ea 
+shpg. H/E Studios, 1400 E 
Carson St, Pittsburgh PA 15203. 
412-481-4450. 

Telefunken ELA M251, pair, excel, 
$16,500, single. $8600; (2) WE 
birdcages 639A, nice, $1120, sin¬ 
gle, $595; (5) Sennheiser gold-
plate/black ES-15, BO. H/E 
Studios, 1400 E Carson St, 
Pittsburgh PA 15203. 412-481-
4450. 

WE 633A saltshakers, nice pair, 
BO; AKG D-12, pair vgc, $560, 
single, $310; others avail. H/E 
Studios, 1400 E Carson St, 
Pittsburgh PA 15203. 412-481-
4450. 

Neumann U89 w/shock mount, gd 
cond. BO. Tait Recdg Srvs. 1347 
S Capitol St SW, Washington DC 
20003. 202-488-3905. 

Neumann U-87; Sennheiser 421: 
AKG 451-E; Neuman KM-84. T 
Coffman, Rolltop Music, POB 
17203, San Diego CA 92177. 619-
571-1645. 

Want To Buy 

RCA BK5 series, working or not, 
fair price. B Hatcher, 1591 
Eldonlas Ct, Stone Mtn GA 30087. 
770-498-7600, e-mail: 
Billhatcher@AOL.com. 

RCA 77 and 44; Neuman, 
Sennheiser, EV. Altec, Coles. T 
Coffman, Rolltop Music, POB 
17203, San Diego CA 92177. 619-
571-1645. 

DYNAMIC CARDIOID MICS 
NEEDED: Shure SM48, Sm57, 
SM58; Electro-Voice RE-10, RE-
11, RE-15, RE-16 or other equiva¬ 
lent makes & models. Steve 
Kirsch, 516-763-1776 (voice), 
516-763-1750 (fax). 

RCA 77-DX's & 44-BX's, any 
other RCA ribbon mies, on-air 
lights, call after 3PM CST, 214-
271-7625. 

DISTRIBUTOR 
DIRECTORY 
The following distributors serving the 
broadcast industry would be glad to 

help you with any of your requirements. 

...Some people get hooked on 
broadcast equipment big 
time...they think about it...dream 
about it...talk about it all the 
time...for example...us... 

RADIO! The beat goes on! 

CROUSE-KIMZEY 
OF ANNAPOLIS 
tops in broadcast equipment 

1-800-955-6800 
ask for Kathleen 

CORNELL-DUBILIER 
MICA CAPACITORS 

FROM STOCK 

JENNINGS VACUUM 
CAPACITORS 
FROM STOCK 

JENNINGS VACUUM 
RELAYS 

SURCOM ASSOCIATES 
2215 Faraday Ave., Suite A 
Carlsbad. California 92008 

(619)438-4420 Fax: (619)438-4759 

BEE 
RCA 77-DX'S, 44-BX's, WE KU-
3A's On-Air lights, recording lights. 
Top price paid. Fast response. Bill 
Bryant Mgmt, 2601 Hillsboro Rd, 
G12, Nashville TN 37212. 615-
269-6131, FAX: 615-292-3434. 

MISCELLANEOUS 

Want To Sell 

300 best country songs 1975-76 
on reel, $150; servo motor for 
Ampex AG440-C, has little click in 
motor but works, $250. H Sewell, 
Oakridge Music Recdg Srvs, 2001 
Elton Rd, Haltom City TX 76117. 
817-838-8001. 

Bell System practices for 
installers, key systems, telephone. 
6 books, $50/lot +UPS. E 
Davison, 217-793-0400. 

WE 53 type headset cue/intercom 
system w/(2) headsets, (3) G 
handsets, (3) 153A amps, (2) 
6026 keys, (2) 685 subsets, pwr 
supply, spares, $100/lot +UPS. E 
Davison, 217-793-0400. 

Hnat-Hindes SX-87 hybrid analog 
telephone interface, super cond, 
now on-air. $250. P Wahl, WWIB, 
5558 Hallie Rd, Chippewa Falls 
Wl 54729. 715-723-1037. 

Rotron Blowers for Elcom, 
Harris, CCA, CSI, McMartin, rebuilt 
& new. Goodrich Enterprises Inc. 
11435 Manderson St. Omaha, NE 681Ó4 

402 493 1886 FAX 402 493 6821 

Shintron 200 audio DA racks 
w/DA's 4 1x6, $500; Westing 
house generator change over 
switch 3 phase 1 yr old, $1200. 
504-751-9800. 

dbx 166A comp & limiters, $400; 
M85 MK 2 cassette deck for parts, 
$100; mic 64225 hand held needs 
revr, $100; Telex WT200 (3) no 
mies, $35 ea; KC 100 voice control 
key change, $150; dbx 1BX 111 
range expander, $50; Rec-O-Kut 
record lathe, $350; tubes of all 
kinds; UREI 1176 LN limiters (2), 
$1500 ea; Sony CD player, nearly 
new, no rack mount, $250. H 
Sewell, Oakridge Music Recdg 
Srvs, 2001 Elton Rd, Haltom City 
TX 76117. 817-838-8001. 

Raymer TPA-1 telephone paging 
adapter, $15; WE 20B2 pwr unit, 
talk & ringer voltages, $15; 
Comdial voice express 6 button 
telephone, $35; TIE mdl 100, 10 
button new key telephones w/ser-
vice manuals, $50/lot. E Davison, 
217-793-0400. 

Lyrec tape timers (3), $300 ea; (7) 
Seike/Spotmaster tape timers, 
$175 ea; (5) Spotmaster TP1B cart 
winders w/timer, $225 ea; (5) 
Spotmaster TP1B cart winders, no 
timer, $50 ea. Mel Crosby, 408-
363-1646. 

Want To Buy 

WE RF, audio, etc., things by 
preservationist for museum pur¬ 
poses. 818-348-5982 or fax 818-
348-2527. 

Jazz record collections, 10" LP/12" 
LP be-bop, swing, dixie, highest 
prices paid. B Rose, Program 
Recdgs, 228 East 10th, NYNY 
10003. 212-674-3060. 

Mic flag for RCA 77DX from medi¬ 
um to major market station. D 
Winslow, KLDE, 5353 W Alabama 
#410, Houston TX 77056. 713-
622-5533. 

Manual for Pioneer TAU-11 tape 
transport & RTU-11 amplifier, 
photo copies fine; also need con¬ 
trol relays for TAU-11. H 
McDonald, KKJV, POB 807, 
Veradale WA 99037. 509-484-
4531. 

MONITORS 

Want To Sell 

Belar AM mod monitor. K 
Carreker, WACL, POB 858, 
Waycross GA 31502. 912-283-
1380. (6PM-8:30PM EDT). 

RECEIVERS & 
TRANSCEIVERS 

Want To Sell 

SCA RECEIVERS—ALL TYPES 
Wlill work to meet your receiver needs 

Professional I Table / Portable 
Field Strength Meters 

Reading Service / Ethnic / Data 
DAYTON INDUSTRIAL CORP. 

2237 Industrial Boulevard 
Sarasota, FL 34234-3119 

Tel: 941-351-4454 FAX: 351-6081 
E-Mail: SCARadio@aol.com 

RECORDERS 

Want To Sell 

360 Systems Digicart II digital 
recorder (2), Series 2500 w/1 gig 
hard disc, excel cond, $2995 ea. 
D Brown, KALS, POB 9710, 
Kalispell MT 59904. 406-752-
5257. 

July 10, 1996 

Advertise! 
Call your advertising representative 

1-800-336-3045 
Ext.154 

for details & deadlines 

Ampex MM1100 24 trk recorder, 
BO. G O'Neal, Tiki Studios, 195 S 
26th St, San Jose CA 95116. 408-
286-9840. 

ITC Reel-to-Reel Specialists. 
Complete stock of spare parts. 
Motor rebuilding and heads 
for both reel-to-reel and 

cart machines. 

■ INTERNATIONAL 
P0 Box 1555 

—  Mtn View CA 

94042 U.S.A. 

USA & Canada: 1-800-848-4428 
Elsewhere: 1-408-739-9740 

FAX: 1-408-739-0809 

Ampex 350 mono FT (2), tube 
electr, $150 ea/$250 pr + shpg; 
ITC 850 stereo 7.5/15, $250 
+shpg. B Glenn, KGDN, POB 
3258, Tri Cities WA 99302. 509-
783-8600. 

Magnecord PT-6M 10.5 reel 
extention; PT6-8A 7" deck w/2 trk 
staggered heads; PT6-8N R/P 
electr for 8A; PT6-8 7" deck w/FT 
heads; PT6-R R/P electr for 6-R. 
All in 6' rack w/wheels, needs a lot 
of work. Eric Toline, 525 W 
Stratford PI, Chicago IL 60657. 
312-975-6598. 

Consultants 
Consulting 
Communications 
Engineers 

FCC Applications, Design, Field Engineering ITower Detuning 
Vldeo/Data/Volce • Statewide Networks • Wide-Area Networks 

EXPERTS IN: 
TV • AM • FM • ITFS • MICROWAVE • PCS • FIBER 

210 S. Main St., Thiensville, Wl 53092 (414) 242-6000 FAX (414) 242-6045 
Internet: http://www.evansassoc.com MemberAFCCE 

W. LEE SIMMONS & 
ASSOC., INC. 

TELECOMMUNICATIONS 
CONSULTANTS 

Allocation Studies ▼ AM, FM, 
IV, LPTV ▼ Applications ▼ 

Appraisals ▼ Inspections ▼ Local 
& Wide Area Computer Network 
Microwave Design ▼ Specialized 

Computer System Designs 

44 Bow Circle #B, Hilton Head Is, SC 29928 
803-785-4445 fax 803-842-3371 

e-mail wlsimm@IBM.net 

Graham Brock, Inc. 
Broadcast Technical Consultants 

Full Sen ice From 
Allocation to Operation 

AM FM TV AUX Sen ices; 
Field Work; Antenna and 

Facilities Design 
( )i er . J 5 years engineering 
and consulting experience 

912-638-8028 
202-393-5133 

for successful 
FM TRANSLATORS.. 

Talk with Howard Enstrom 

S Feasibility studies 
13 Changes - upgrading 
(3 Frequency searches 
13 Engineering 
(3 FCC application work 

W Phone (352) 383-3682 
f FAX (352) 383-4077 
] ; FM Technology Associates 
7/ 30925 Visu View 

Mount Dora, FL 32757 

E. HAROLD MUNN. JR. 
a ASSOCIATES. INC. 

Broadcast Engineering 
Consultants 

AM - FM - TV 

Wayne S. Reese 
President 

Box 220,100 Airport Rd. 
Coldwater, Ml 49036 

517-278-7339 MLJ 
Moffet, Larson & Johnson. Inc. 
Consulting Telecommunications 

Engineers 

II10 North Glebe Rd, #«00 
Arlington. VA 22201 

(703) 741-3500 
FAX: (703)741-0312 

Member AFCCE 

Where In 
The World 
Are You? 

Reach radio professionals 
worldwide by advertising in 

Radio World's 
international edition. 

Call Simone for more information. 

1-800-336-3045 

Consulting Communications Engineers 
• Station improvement and modernization 

• FCC Applications and Field Engineering 
• Frequency Searches and Coordination 
• AM-FM-CATV-ITFS-LPTV 

OWL ENGINEERING, INC. 
E-mail: Owleng19@skypoint.com 1-800-797-1338 
1306 W. County Road. F, St. Paul, MN 55112 (612)631-1338 'Member AFCCE' 

T. Z. Sawyer Technical Consultants 
AM-FM-TV-LPTV 

• FCC Applications & Exhibits 
• Experimental Authorizations 
• AM Directional Antennas 
• High Power Antenna Arrays 

• Frequency Studies 
• Class Upgrades 
• STL Applications 
• Station Inspections 

s 1-800-255-2632 
FAX: (301)913-5799 6204 Highland Dr. • Chevy Chase. MD 20815 

MULLANEY ENGINEERING, INC. 
Consulting Engineers 

•Design & Optimization of 
AM Directional Arrays 

•Analysis for New Allocation, 
Site Relocation. And Upgrades 

AM-FM TV LPTV 
Wireless Cable 

(MDS/MMDS/ITFS/OFS) 
•Environmental Radiation Analysis 

•Field Work 
•Expert Testimony 

9049 Shady Grove Court 
Gaithersburg. MD 20877 
Phone: (301)921-0115 
Fax: (301)590-9757 

email: mullengr@aol.com 

PC - Software ] 
AM FM TV Search Programs 
Signal Mapping—STL Paths 

RFHAZ—US Census PopCount 
FAA Tower—Draw Tower 

Doug Vernier 
Engineering Consultant 
1600 Picturesque Drive 
Cedar Falls IA 50613 

800-743-D0UC 
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RECORDERS. ..WTS 

Otari MK3-2, nearly new in vgc, 
overhead meter style. C Springer, 
KLMR, POB 890, Lamar CO 
81052. 719-336-2206. 

Revox PR99 for parts, $150. 504-
751-9800. 

HEAD RELAPPING/ 
REPLACEMENT 

All tape and film formats 
30 years experience 

350 N. Eric Drive 
Palatine, IL 60067 
800-227-4323 

Ampex 440-B 4 trk in original con¬ 
sole, gd cond, $650; Ampex AG-
355 2 trk 1/4 trk, gd cond, $350; 
Ampex 351 (2) original tube electr, 
original heads, like new cond. BO; 
(2) Ampex AG-600 mono, grey 
case, gd cond, BO. Tait Recdg 
Srvs, 1347 S Capitol St SW. 
Washington DC 20003. 202-488-
3905. 

Ampex 354 pro tape machine, 
tube electr, 2 trk, 1/4" 10.5" reels, 
3 head 7.5/15 ips in rolling con¬ 
sole, all original, excellent cond, 
$800; Ampex 440C pro tape 
machine, 2 trk, 1/4“ 10.5" reels, 3 
head. 30/15/7.5/3-3/4 ips servo¬ 
motor, in rolling console, excel 
cond. $800; (2) Crown CX-822 
open reel, 2 trk 1/4" 10.5“ reel, 3-
3/4, 7.5, 15 ips 3 head, remote, 
road case, gd cond, $500 ea. A 
Funk, 212-245-4623. 

Otari 5050B 2 trk R-R. 7.5/15, no 
problems, $1400 +shpg: Otari 
MKIII-8 1/2" 8 trk R-R, 7.5/15, 
remote transport, no problems. 
$1600 +shpg, free delivery in SF 
Bay area. D Litwin. 415-255-2737. 

DO YOU 
NEED 

NORTRONICS 
REPLACEMENT 

a TAPE HEADS 

‘s EQUO I A 
ELECTRONICS 

1-(408) 363-1646 
FAX 1(408) 363-0957 

Revox service & parts manuals for 
B77. PR90. operation manual for 
A77, $35/l0t. E Davison, 217-793-
0400. 

Studer A807 VU+K. low hrs, 
RS232, mic pre, BO. Harry. 508-
234-4295x145. 

REVOX PARTS/SERVICE 

Cassette-CD-Open reel 
NOS PR99 repros. 

Capstan resurfacing. ALL BRANDS. 

JM TECHNICAL ARTS 
30 Music Sq. W. #156 

Nashville. TN 37203 (615)244-6892 

Ampex AG602. unmounted. $250: 
rackmount for 600 series. $30: (2) 
Samsonite cases, 600 series, 
mono, brown, gr cond, S50 ea: 
Samsonite case for 600 series, 
stereo, grey, gr cond. $50; 601 
tube type in case, $200: (7) 
Ampex 7.5 ips alignment tapes, 
unused, $20 ea. BO; various used 
Ampex capstan & reel motors, 
working, as is, $50 ea: Microtran 
table top degausser, like new, 
$150; AL 500-2 recorder, as is, 
$100; (2) AG440A mono FT. as is. 
$150 ea; AG440 mono FT, play 
only, $100; Scully 282-4, 4 trk 1/2" 
tape, $800. Mel Crosby, 408-363-
1646. 

Scully '100' recorders, record/play 
amplifiers, 8, 16, 24 track heads. 
Sequoia Electronics, 4646 
Houndshaven Way, San Jose CA 
95111. 408-363-1646. 

MRL short test tapes 2", $229. W 
Gunn, 619-320-0728. 

Otari MX70, $5950; MX70 video 
layback system, $900; gd used 
1/2"x2500' 456 tape, $20; 
1"x2500' 996 & 250, $35; Nagra III 
sync recorder w/SLO resolver, 
$695/both; Nakamichi 550 great 
port cassette, $250; W Gunn, 619-
320-0728. 

Tascam ATR60, $2950; ATR60, 
$1250; Tascam AO-85 locator for 
85-16, $395; Otari 5050BII, $800: 
Custom Locator, $495; Tascam 
DX-8 dbx for 80-8, $295. W Gunn, 
619-320-0728. 

Want To Buy 

REPAIR SERVICES 

EXPERT REPAIR SERVICES for 
all types of broadcast equipment. 
Specialized STL. RPU, TRL, video 
& computer monitor repair. 
Reasonable rates & eastern U.S. 
location. ALLEN BOAZ ELEC¬ 
TRONIC SERVICES, 263 Archie 
Yokeley Rd, Winston-Salem NC 
27107. 910-769-9689. 71511 
.2320@compuserve.com 

MIDWEST DIGITAL SERVICES, 
INC. (Chicagoland area): 
Premium DAT Service; Sony Pro 
Specialist since 1985; Quick turn¬ 
a-round time. (708) 448-7539 or 
FAX: (708) 448-7678. 

Ampex 350 & 351 R/P electr, any 
cond, 2 trk heads for 350, 351, 
440; Magnecord R/P electr PT6 & 
PT7, any cond. B Hatcher, 1591 
Eldonlas Ct, Stone Mtn GA 30087. 
770-498-7600, e-mail: 
Billhatcher@AOL.com. 

MCI JH-110A 2-trk cabinet want¬ 
ed. J Borden. 414-482-8954. 

Ampex ATR100 taperecorders for 
parts. Circuit cards, heads, 
motors, machine parts, or elec¬ 
tronic parts. Call 818-907-5161. 

REMOTE & 
MICROWAVE 
EQUIPMENT 

SOFTWARE/ 
DATABASES 

Want To Sell 

Multi-yr radio veteran seeks posi¬ 
tion preferably in the Southeast, 
positions held include everything 
from announcer to GM. Jim. 919-
523-0592. 

Ron Balonis’ Broadcast 
Engineer's COMPUTER 

TOOLBOX programs make 
the computer into a very 
smart technical assistant. 

For details, write COMPUTER 
TOOLBOXES, 118 Rice St., 

Trucksville, PA 18708. 

Want To Sell 

Burke ARC-16 remote control 
w/all latest modifications; Moseley 
PCL-600 discrete STL. K 
Carreker, WACL, POB 858, 
Waycross GA 31502. 912-283-
1380 (6PM-8:30PM EDT). 

Affordable TRAFFIC & BILLING 
PC SOFTWARE for DIGILINK & other popular dig¬ 

ital systems. Now available with MUSIC 

SCHEDULER Excellent for non-automated 

stations, too. Try it for 60 days. No obligation. 

For demo, call ABA Software: 

(941) 643-3689 email abasoft@naples.net 

Marti RPT-40/RR-30 remote RPU 
system on 161.76 in gd cond; 
Micro-Trak Sport 3. 2 input remote 
mixer. C Springer, KLMR. POB 
890, Lamar CO 81052. 719-336-
2206. 

WE RENT 
TELOS ZEPHYR 
CCS “Prima” Codecs 

Frank COMREX 
Grundstein ne extender 
Antlio/Video 
Consultants 610-642-0978 

Marti STL-10 discrete system on 
950, (2) xmtrs, (2) rcvrs, like new 
w/Tx combiner & Rx splitter, 
$5200: (2) Scala PR950CU anten¬ 
nas. $350. J Katonah, Sound of 
Life, POB 777. Lake Katrine NY 
12449. 914-778-2402. 

STATIONS 

Want To Sell 

1000 W AM. 6 acres, bldg, com¬ 
puters for traffic, prod, on air. 
automated, new Harris xmtr. all pd 
for. near Nissan plant. 36000 pop¬ 
ulation & growing, doing over 
$250.000/yr. Operator can cut 
$40.000 in overhead. 615-967-
1697 aft 7PM. 

Want To Buy 

LPTV or FM radio station, operat¬ 
ing, dark or CP. exper bdctr, will 
consider joint venture or LMA. 
prefer purchase or lease. J 
Powley, Scholastic Information 
Network. 9279 Dutch Hill Rd. 
West Valley NY 14171. 716-942-
3000 

Zephyr Rental 
NEED SOME EXTRA CODECS FOR THE OLYMPICS OR CONVENTIONS? 

The Tel os Zephyr offers compatibility with the greatest 

number of Layer II, Layer III, and G.722 codecs, has a built-

in terminal adapter with NT-1, and is the easiest to use. 

Contact these rental agencies for special prices. 

INTERCOM SPECIALTIES 

SILVER LAKE AUDIO 

Phone +1.818.557.2650 • Fax +1.818.557.2659 

Phone +1.516.763.1776 • Fax +1.516.763.1750 

Advertise! 
Call 800-336-3045 

for details 

Shure M-67 mono remote mixer, 
as new. $125 w/UPS shpg to USA 
48. Mid-Lo Bdctg, 941-473-2256. 

Two line Comrex, $1500. T 
Balistreri, WALT, 1801 Coral Dr. 
Waukesha Wl 53186. 414-784-
2863. 

Want To Sell 

BE FS30, $350 +shpg. B Glenn. 
KGDN, POB 3258, Tri Cities WA 
99302. 509-783-8600. 

TAPES/CARTS/REELS & 
CDs 

Want To Sell 

Scotch 7 & 10.5" reels, classic 
rock library, $250 +shpg; empty 
EIA 7 8 10" reels. Call 703-764-
1460. 

Lots of big reels, country 7 oldie 
rock. L Robinson, WPAX, 
Thomasville GA. 912-226-1240. 

Pams Jingles reference tapes 
from the years of 1951-1976, avail 
from every radio market in the US, 
Canada & Europe, call after 3PM 
CST, 214-271-7625. 

TAX DEDUCTIBLE 

Non-profit, non-commercial, edu¬ 
cational FM seeks used FM trans¬ 
lator equip, donations only, we 
pay shpping. G Welsh, KANW, 
2020 Coal SE, Albuquerque NM 
87106. 

Studio equipment such as mixers, 
TT's, tape decks, mies, cart, etc. 
needed to start community radio 
station in university town. R 
Wenzel, Lawrence Community 
Radio, Lawrence KS. 913-842-
6382. 

MARATHON 
1 PRODUCTS COMPANY 

Audio Cartridge 
Rebuilding 
Division 

Rebuilding/reloading, like new, 
all brands, any length up to & 

including 3.5 minutes, $2.05 for 
Standard Tape, $2.25 ea. for HOLN 
Tape. FOB out plant, 48 hrs delivery. 

(New rate effective 3/1/96) 
New NAB Marathon cartridges 

prices on request. 
35 Years professional experience! 

Lifetime member AES R.D. MYERS Sr. 
Manufacturers of Audio Devices, 

Continuous Tape Mag. 
69 Sandersdale Rd. Charlton, MA 01507 

1-508-248-3157 or 1-508-853-0988 

Circle (63) On Reader Service Card 

SATELLITE SE R V ICES / E Q U I PME N T 

Want To Sell 

Wegener 1806-015-003-001 
stereo receiver w/tone decoder. P 
Bâillon. KMCM, St Paul MN. 612-
222-5555. 

SATELLITE TIME 
on 

SATCOM C 5 
Transponder 3 
Frequency B1.9 

Mable mi 

The Middleburg Broadcasting Network 

InlibfmdlMMi uniIkI Uly I’clly • (540) M7-KÍHHI 

For details on 
space availability 
contact Simone 

at 
1-703-998-7600 

Extl54 

Satellite Systems 

Satellite Equipment for Radio 

Off the air? 
Looking for quick 
repair service? 

Rely on us! 
Satellite Systems is respected industry-wide for prompt, accurate 
service to radio stations and networks. 

Contact us for Ariel and Zephyrus 700 SCPC receivers. Upgrade 
your Fairchild Dart 384 and Scientific Atlanta 7300/7325 to LNB 
receivers — use existing equipment as trade-in. 

Pre- and post-service technical support, along with a 6-month 
warranty. 

Turn to the leader in repair, upgrades, new equipment, used 
equipment and accessories. We can answer all of your questions. 

Satellite Systems 
615 East Brookside Colorado Springs, CO 80906 

Phone: (719) 634-6319 Fax: (719) 635-8151 

SERVICES 
> Terrain 

Analysis 
> FM Studies 
> Population 

Studies 
> FCC/FAA 

Databases 
> Contours 

Communications 
Data Services, Inc. 

800-441-0034 
fax 703-532-5497 

http://www.comm-data.com 

6105-E Arlington Blvd. 
Falls Church, VA 22044 

Where In 
The World 
Are You? 

Reach radio professionals 
worldwide by advertising in 

Kadi» World's 
international edition. 

Call Simone for more information. 

1-800-336-3045 

REMOTE BROADCASTS IN 
THE U.K. AND EUROPE 

Planning remotes from 
the U.K. or Europe? 
ire offer a one-slop service 

• we organize venues for your shows 
. we provide temporary equipment 
• live links via ISDN/Swiiched 56 

• experienced radio engineers 
• we help you line-up guests 

Contact London (44) 181 442 8900 
Wired for Sound Lid.. London U.K. 

Tower Sales & Erection 

erComm 
Communications Specialists 

Ben Wall 
President 

COMREX and GENTNER 
1, 2 & 3-Line Extender Systems 
Now With The New TELOS ZEPHYR 
MARTI VHF/UHF RPU Systems 
ISDN & Switched-56 Systems 
Call or FAX Dwight Weller 

WELLER AUDIO-VISUAL ENGINEERING 
Baltimore. Maryland 

Phone: (410 or 800) 252-8351 
FAX: (410) 252-4261 

REMOTE EQUIPMENT 
RENTALS 
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TEST EQUIPMENT 

Want To Sell 

Tektronix 2215A 60MH. never 
used, $950. H Safaie, KFSN TV. 
209-455-5795. 

Tektronix TM-500 audio test & 
measurement system. TM503, 
SG502, AA501, mint cond: Delta 
OIB-1 operating impedance 
bridge. R Lankton, 4027 Cochise 
Ter, Sarasota FL, 34233. 

Tektronix 466 digital storage 
scope 100 MHz. as new w/probes. 
manuals & UPS shpg. USA 48 via 
air. $500. Mid-Lo Bdctg, 941-473-
2256. 

TUBES 

Want To Sell 

Econco 5CS1500B newly rebuilt & 
never used. C Springer. KLMR, 
POB 890, Lamar CO 81052. 719-
336-2206. 

Lowest Price on Tubes 
including: 

4-1000A/3-1000Z/ 
8877/4CX25OB/833A 
4-500/5-500/4-400/ 
40X3500'50X1500 

and much more! 
Factory Warranty! 

1-800-881-2374 
(352) 688-2374 

Se habla Español 
FAX: (352) 683-9595 

EIMAC. AMPEREX. RCA 
4CX250B. 4-400. 4-1000. 
4CX300. 4CX350A, 807, 833, 
3CX400A7. Westgate 800-213-
4563. 

Svetlana 
ELECTRON DEVICES 

Quality* Power Tubes 
3CX2500A3 
3CX2500F3 
3CX2500H3 
3CX3000A7 
3CX3000F7 
3CX10.000A3 
3CX10.000A7 
3CX10.000H3 
3CX15.000A3 
3CX15.000A7 
3CX15.000H3 
4CX250B 
4CX250BC 
4CX250BM 
4CX250R 
4CX350A 
4CX350AC 
4CX400A 
4CX800A 
4CPX800A 
4CX1500A 
4CX1600B 
4CX1600U 
4CX3500A 
4CX5000A 
4CX10.000D 

4CX15.000A 
40X15,000J 
4X150A 

5CX1500A 
5CX1500B 

572B 
5U4G 
6550B 
6550C 
6AS7G 
6BM8 
811A 
833A 
833C 
EL34 

SV811-3 
SV811-10 
TH5-4 
TH5-6 
TH6-3 
TH6-3A 

YC130/9019 
8560AS 
SK300A 
SK1300 
SKI320 

Watch this list grow. 
Shipment from USA stock. 
Manufactured in Russia's 
largest power tube factory. 
Generous* warranty based 
on high quality. 
Honest prices based on 
quality at low cost. 

Broadcasters 
Phone: 800-239-6900 

205-882-1344 
FAX: 205-880-8077 
OEMs, Distributors 

Phone US: 800-578-3852 
Int’l & US: 415-233-0429 

FAX: 415-233-0439 

FOR THE BEST PRICE 
& 24 Hr service on transmitting tubes 

call Goodrich Ent Inc at 402-493-1886 
day or night, FAX 402-493-6821 

Advertise! 
Call your advertising representative 

1-800-336-3045 
for details & deadlines 

Buy Factory Fresh 

New Tubes 

✓ EIMAC, BURLE, 
SIEMENS, AMPEREX, 
NATIONAL, and more 

/ Off-the-shelf delivery 
/ 24-hour emergency 

service 

yk Richardson 
x¡7 Electronics, Ltd. 

1-800-348-5580 
FAX: (708) 208-2550 

ECONCO 

Quality 
Rebuilt Tubes 
Approximately 

Cost of New 

Call for Our Price List 

800-532-6626 

916-662-7553 

FAX 916-666-7760 

Circle (64) On Reader Service Card 

Have Your Power Tubes 

Remanufactured 
by the 

Original Manufacturer 

• Factory Processing 
• Factory Testing 
• Original Specifications 
• New-Tube Warranty 

Worldwide Availability Through 
Richardson Electronics. Ltd. 

<708)208-2200 

Call 800-414-8823 
Int’l. (415) 592-1221 
or Fax 415-592-9988 

Communications & Power Industries 

Simar, division 

TURNTABLES 

Want To Sell 

Russco Studio-Pro mdl B, 45/33 
w/tonearm, $100 +shpg: Ramko 
SP-8E stereo preamps, $25, 
Ramko MA-7 mono preamp, $15 
+shpg. H McDonald, KKJV, POB 
807, Veradale WA 99037. 509-
484-4531. 

Don't 
Gamble 
with your 

Advertising Dollars! 
Advertise in 

Radio World and reach 
10,000+ subscribers. 

Call Simone at 
300-336-3045 today! 

Reach radio professionals 
worldwide by advertising in 

Radio World's 
international edition. 
Call for more information. 

800-336-3045 
Ext. 154 

ACTION-GRAM 
EQUIPMENT LISTINGS 

Radio World's Broadcast Equipment Exchange provides a FREE listing service for radio stations and 
recording studios only. All other end users will be charged. Simply send your listings to us, following the 
example below. Please indicate in which category you would like your listing to appear. Mail your listings 

to the address below. Thank you. 

Please print and include all information: 

Contact Name_ 

Title_ 

Company/Station_ 

Address_ 

City/State_ 

Zip Code _ —_ 

Telephone _ 

Brokers, dealers, manufacturers and other organizations who are not 
legitimate end users can participate in the Broadcast Equipment 
Exchange on a paid basis. Line ad listings & display advertising are 
available on a per word or per inch basis. 

I would like to receive or continue receiving Radio World FREE 
each month. J Yes J No 

Signature_Date_ 
Please check only one entry for each category: 

I. Type of Firm 

D. Combination AM/FM station 

A Commercial AM station 

B. Commercial FM station 

C. Educational FM station 

E Network/group owner 

II. Job Function 

A Ownership 

B General management 

Z C. Engineering 

D. Programming/production 

F. Recording Studio 

K Radio Station Services 

G. TV station/teleprod facility 

H. ConsultanVind engineer 

I.Mfg. distributor or dealer 

J.Other 

G. Sales 

E News operations 

F. Other (specify) 

WTS J WTB □ Category: _ __ 
Make: _ Model:_ 
Brief Description:_ 

Price:_ 

WTS J WTB □ Category: _ __ 
Make: _ Model:_ 
Brief Description: _ _ 

Price:_ 

"Closing for listings is every other Friday for the next month's issue. All listings are run for 
2 issues unless pressed for space or otherwise notified by listee. 

Broadcast Equipment Exchange 
PO BOX 1214, Falls Church, VA 22041 • Tel: 800-336-3045 • Fax:703-998-2966 
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TRANSMITTERS 
D E c World Leader 
DuOUU in AM - FM 
Internacional Transmitters 

"flow i* ma 3Oik year." 

116 AM & FM 
Pre-Owned Units 

in Stock 
/ ALL - Powers 
/ ALL - Manufacturers 
/ ALL - Instruction Books 
/ ALL - Complete 
/ ALL - Spares 
Call and take advantage of 
our liberal trade-in plan. 
Tune and test on your fre¬ 
quency, available on site. 
Complete inventory on 
request. 

Phone: 1-214-630-3600 
Fax: 1-214-226-9416 

NEW 
McMARTIN 

BF-5K 
Lowest priced 

tube replacements 

5500 W FM. broadband grounded 
grid output circuit. VSWR protec¬ 
tion. excellent efficiency 75-80% 
automatic recycling & overload 
status. Fully remote controlled. 
FCC approved to 5500 watts. 

Goodrich 
Enterprises, Inc. 

11435 Manderson Street 

Omaha. NE 68164 

402-493-1886 

FAX: 402-493-6821 

ADVERTISE! 
1-800-336-3045 

call now! 

Vw M( Marlin 20 U. Bl MS000 IM 
pxulrrs. \ew Mt Marlin TBM1OO5D IM 
relax rebroadt asi rtxrs: also some 
used M(Marlin B910 extilers 1 5U. 
Goodrh h Filler.. 11435 Manderson 
si.. Omaha. \l 68164 
402-493-1886 tax 402-493-6821 

CONTACTOR SALE 
CCR-2O1: $250 
ÓCR-7O1: $400 

Celeco 
Ph: (416) 421-5631 
Fax: (416)421-3880 

/A ELECTRONICS 

NEW SPECIALS! 
3 YEAR WARRANTY! 

AM 1000D1kwAM SI 0.500 
FM 10OOSS 1 kw FM SI 2.000 
Compact Solid-State 

CCA NAB ‘96 DEMOS 
FULL 3 YEAR WARRANTY! 

CCA FM 60G 60w S3.600 
Exciter 

USED TRADES 
85'Cont. 816R-3b S28.000 
25kw FM w/802a exciter 

Harris FMI OG 1 0kw S9.500 
FM w/Collins 310Z exciter 

CSIT3F 3kw FM with S7.500 
EX-20 exciter 

Call Darrin. Steve, or Charles 

770-954-3530 

INCREDIBLE 
TRANSMITTERS 

4 Watt 20 Watt 40 Watt 100 Watt 200 Watt 400 Watt 800 Watt IKWatt 

$2,138 1Watt $1,138 $3,880 30Watt $1,499 $5,046 300 Watt $3,174 $6,206 600 Watt $5,960 $9.874 IKWatt $8,716 $13,171 2K Watt $11,905 $18,295 4K Watt $20,741 $22,900 
TAYLOR 
The Transmitter People 

TRANSCOM CORP. 
Serving the Broadcast Industry Since 1978 

Fine Used AM & FM Transmitters and Also New Equipment 

For the best deals on Celwave products, 
Andrew cable and Shively antennas. 

1 kW AM 1982 Harris SX1 
1 kW AM 1978 Harris MW1A 

1 kW FM 1978 Collins 831C-2 1 kW AM 1963 RCABTA1R1 
2.5 kW FM 1983 Harris FM2.5K 5 kw AM 1977 RCA BTA 5L 

5 kW FM 1981 McMartin BF-5K 10 kw AM 1974 CSIT-10-A 
5 kW FM 1969 RCA BTF 5D 10 kw AM 1980 Harris MW-10 

10 kW FM 1968 RCA BTF 10D 10 kW AM 1976 Continental 316F 
10 kW FM 1976 RCABTF10E 25 kW AM 1982 CSI T-25-A 
20 kW FM 1974 Collins 831 G2/Cont 816R2 50 kw AM 1978 Harris MW50C3 
20 kW FM 1968 RCA BTF 20E (1100 KHZ) 

50 kW AM 1978 Continental 317C1 
50 kW AM 1973 Continental 317C 
50 kW AM 1981 Continental 317C1 
50 kW AM 1982 Harris MW-50B 

1077 Rydal Road #101, Rydal PA 19046 
800-441-8454 • 215-884-0888 • FAX No. 215-884-0738 

IF YOU WISH TO CONTACT OUR HOME PAGE, WE ARE AT WWW VOICENET.COM/~TRANSCOM 
IF YOU WISH TO E-MAIL US, WE ARE AT TRANSCOM@VOICENET.COM 

TRANSMITTERS 

Want To Sell 

Collins 20V3 1 kW tuned to 1290 
kHz, in service & powered down to 
500 kW, $2500 +shpg: Collins 21E 
5 kW tuned to 1290 kHz, in ser¬ 
vice, spare tubes, $5000 + shpg. J 
Michaels. POB 539, Sparta Wl 
54656. 608-269-3100. 

QEI amplifiers, exciters and stereo 
generators. All are reconditioned 
and are tuned and tested on your 
frequency. 6 month warranty is 
included. If you want quality used 
equipment, call or fax 609-232-
1625 and ask for Bob Brown. 

Harris 5 KW solid state AM in 
excel cond. K Carreker. WACL. 
POB 858, Waycross GA 31502. 
912-283-1380. (6PM-8:30PM 
EOT). 

ERI Super Power 4-bay 
w/radomes & shorting stub 92.1 
mHz, excellent. 816-628-5959. 
Harris solid state exciter from 
FM2.5, $750. 504-751-9800. 

CSI Electronics EX-20F solid state 
FM exciter. R Lankton. 4027 
Cochise Ter. Sarasota FL 34233. 

Tepco J-316-M FM translator 
w/manual in excel cond, 107.7 
MHz receive, 101.7 mHz transmit, 
$1250. Bob, 802-649-3510. 

LPB AM-60P 60-watt AM transmit¬ 
ter. solid state, like new. Call 816-
628-5959. 

Used equipment for sale: Belar 
SCM-1, Belar RFA-1. Belar FMS-
1, Belar FMM-1. Moseley MRC 
1600 system. TFT EBS 
receiver/generator, Gentner patch 
panel, and Harris racks. Call 
Transcom Corporation 800-441-
8454 or 215-884-0888. 

Want To Buy 

McMartin AM/FM xmtr, any model, 
exciter or stereo modules. 
Goodrich Ent.. 11435 Manderson, 
Omaha NE 68164. 402-493-1886. 

Contact Radio World 
Newspaper for 

advertising space 
availabilities 

P.O. Box 1214 ■ Falls Church, VA ■ 22041 

703-998-7600 

Ext. 154 

WHEN YOU'VE GOT 

SOMTHING THIS GOOd/yOU CAN'T 
HELP BUT BLOW YOUR OWN HORN! 

There comes a time 
when a company knows 
it has a break through 
product. And for Energy-
Onix, that time is now. 

The eco 15-30, 
Single tube, High Power 
Grounded Grid Transmitters 
up to 32 KW. 

♦ Soild State driver 
up to 2 KW serves 
as emergency 
transmitter 

♦ Straight Forward 
field proven control 
system 

♦ VSWR Protection 
& More 

♦ BEST OF ALL THEY ARE ECONOMICALLY PRICED! 

a “The Transmitter People” 

ä Energy Onix 
752 Warren Street, Hudson NY 12534 

518-828-1690 
FAX: 518-828-8476 

Circle (65) On Reader Service Card Circle (66) On Reader Service Card 
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EMPLOYMENT 
To place ads in this section, use the ActionGram form. To respond to box numbers 

write Radio World, PO Box 1214, Falls Church, VA 22041. Attn:_ 

HELP WANTED 

Engineer wanted for Full Service 
Consulting Contract Engineering Serv¬ 
ice serving Northeast. Must be licensed, 
reliable communicate well & take interest 
in clients needs Digital, studio & lli/lo 
pur RF experienced Resume to: Radio 
World. POB 1214. Falls Church VA 22041. 
Attn: Box -% " KURU 

COLORADO SPRINGS 
CHIEF ENGINEER 

Top-rated, heritage CoSprings 
Country Station has immedi¬ 
ate opening for Engineer with 
strong audio, digital & main¬ 
tenance. Good salary, great 
lifestyle. Resumes to 
GM% KKCS, Box 39102 
CoSprings, CO 80949. EOE 

WANTED: Engineer needed for 

growing fulltime radio network 

based out of Chicago. Illinois 

area. Applicant must have strong 

know ledge of the latest in Digital 

Technologies as it relates to satel¬ 

lite delivery and Point to Point 

Digital Telco Circiuts including 

ISDN and s\x itched 56 Data 

Circiuts. Applicant should have 

strong studio construction and 

maintenance skills and lx* willing 

to travel nationwide on occasions 

to set up equipment for remote 

broadcasts. Applicant must be 

willing to lx* on call 2t hours a 

day with an nationwide pager 

and lx* able to work long hours 

when necessary . Salary range 

S35k to S60k annually . Send 

resumes and salary history to: 

Jerry !.. Heckerman 

Director ol Engineering 

One-( )n-()ne Sp m.s 

Radio Network 

IVAS Techny Rd Ste. 1<S 

Northbrook. II. 60062 

ADVERTISE! 
1-800-336-3045 

call now! 

Send Resume to: 
Bob Hogan 
Trumper Communications of KY 
3549 Russell Cave Road 
Lexington. KY 40511 
___ 

Chief Engineer Needed 
For three stations in beautiful 

Lexington, Kentucky. 
Organized person needed to oversee the operation and maintenance 
of 2 FM’s and 1 AM facility. Minimum 3 years of engineering experi¬ 
ence that includes RF, AM Directional Antenna Systems, Satellite 
Equipment, Computers and Computer Automation required. 

Sales - Technical 
Incentivized sales and technical 
support on new products from 
established manufacturer for 
broadcasting and cable TV. 
Excellent working environment 
in a fast-growing, high-tech 
company. Earn up to $100K 
annually, depending on skills 
and experience. Full employ¬ 
ment benefits, 401(k) and 
bonus. 
Send resume to: 
ATTN: Human Resources 
530 Lawrence Expressway 
Suite 531 
Sunnyvale, CA 94086 

The Westwood One Companies 

has an immediate opening for an 

Operations Manager in our 

Arlington. VA facility. Individual 

must have 3-5 years experience in 

the operations of broadcast facility, 

with al least one year supervisory 

experience. Must have understand¬ 

ing of technical operations; com¬ 

puterized switching; traffic; pro¬ 

duction and satellite distribution. 

Must have ability to work all shifts 

including weekends, holidays, 

evenings and have valid driver’s 

permit. If you meet the above qual-

ifications please forward your 

resume to Westwood One 

Companies. Personnel Dept.. 1775 

S. Jefferson Davis Highway, 

Arlington, VA 22202. BOE/M/F 

WOOL AM-FM has an open¬ 

ing for ar Assistant Engineer. 
Qualified applicants should be 

familiar with high power FM, stu¬ 

dio maintenance. PC systems 

including Novell 4 1 and possess 

good troubleshooting skills. SBE 

certification a plus Reply to 

Kevin Surgeon. Chief Engineer. 

WCOL. Two Nationwide Plaza 

10th Floor, Columbus OH 43215 

No phone calls please. 

WCOL/Nationwide 

Communications Inc. is an Equal 

Opportunity Employer 

Program Director 
Are you interested in working in a sta¬ 
tion with one of the largest audiences 
in the country ...with an adult contemp* 
oraryXinspirational music format? Do 
you have proxen track record as a 
Program Director with strong commu¬ 
nication skills: able to model and 
develop your staff to build and main¬ 
tain audience involvement: loy alty and 
response? Position will include a daily 
air shift: oversee music selection and 
placement: creative development and 
execution of on-air promotions and 
building team involvement in ••selling” 
the station on-air. If you hate these 
qualities along with a personal com¬ 
mitment to ministry and spiritual 
character, call Roger Booth at WFRN. 
at 1-800-933-0501. EEO Employer 

OPERATIONS MANAGER 

Charisma Radio Corp. 

ABOUT OUR EMPLOYMENT SECTION 

HELP WANTED 
Any company or station can run "Help Wanted" ads for $1.95/word or buy a display 
box for $65/column inch. Payment must accompany insert, use your MasterCard or 
VISA: there will be no invoicing. Blind box numbers will be provided at an extra 
charge of $15. Responses will be forwarded to listee, unopened, upon receipt. Call 
800-336-3045 Ext. 154 for details. 

POSITIONS WANTED 
Any individual can run a "Position Wanted" ad. FREE of charge (25 words max), and it 
will appear in the following 2 issues of Radio World. Contact information will be provid¬ 
ed, but if a blind box number is required, there is a $15 fee which must be paid with the 
listing (there will be no invoicing). Responses will be forwarded to the listee, 
unopened. 

Mail to: BROADCAST EQUIPMENT EXCHANGE, 
PO Box 1214, Falls Church, VA 22041 Attn: Simone Mullins 

Advertiser Index 
This listing is provided for the convenience of our readers. 

Radio World assumes no liability for inaccuracy. 
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POSITIONS WANTED 

15 yr pro Keven Hilley avail now 
to jumpstart your morning show, 
fun, great phones & team player, 
willing to relocate. T&R. 717-944-
7673. 

Afternoon air talent for #1 radio 
station in Gallup. NM. avail imme¬ 
diately. K Garrett, KXTC, 2495 E 
Aztec, Gallup NM 87301. 

Creative personality & outgoing 
broadcaster ready to start ASAP, 
looking to get into sports, on-air, 
etc. Jay. 405-787-5736. 

Grant writer & consultant to pro¬ 
ducers & stations. Develop, 
enhance & fund training, 
news/arts/public affairs, programs, 
equipment, special events. Betsy 
Lenke. 212-929-1231. 

Studio/xmtr plant construction, 
directional antennas repairs, con¬ 
struction & proofs. 412-942-4054. 

POSITIONS WANTED 

Young, enthusiastic graduate 
ready to use skills & training to 
bring you a different angle & per¬ 
sonality. Greg, 405-964-5169. 

30-yr pro seeks small market 
management opportunity in SE. 
Broad knowledge, creative, orga¬ 
nized, high integrity. Send 
inquiries to potential at POB 
14706, Greenville SC 29610. 

Atlanta GA & Ohio: 6 yrs exper as 
jock, news guy, PD, MD, seeks FT 
position in these markets prefer¬ 
ably. On-air or PD sought espe¬ 
cially, hard-working, creative & 
dedicated. Ron. 419-893-7968. 

Experienced tech seeks bdet 
engrg or tech position, possible 
mgmt. FCC General lie, tower 
climber, AS degree. 32 yrs old, 
willing to travel. S Youngblood, Rt 
1 320A, W.WA FL 32465. 904-
648-4098. 

Kevin Hilley, 15 yr pro, avail now 
to jump start your morning show. 
Fun, great phones & a team play¬ 
er, willing to relocate. T&R, 717-
944-7673. 

22 years on-air. MD. PD, currently 
GM/GSM of small market AM/FM 
combo, seeking bigger challenge, 
prefer Midwest. Inquiries to: Radio 
World, POB 1214, Falls Church 
VA 22041. Attn: Box #96-07-10-
1RW. 

Manager avail now for Christian 
radio, will help you go from a CP 
to a top 10 station, or a complete 
turnaround at your FM station, 
salary negotiable depending on 
compensation plan, will also con¬ 
sider investing in. LMAing or buy¬ 
ing CP or existing FM, commercial 
or non. exper in computer 
automation, satellite tech & the 
Internet. Mac. 206 Hunters Mill Ln, 
Woodstock GA 30188. 

Proven sportscaster looking for 
new challenge. Talk show host, 
reporter, anchor, play-by-play, or 
behind the scenes work. 
Enthusiastic & knowledgeable. 
Eric. 614-291-5081. 



DIGITAL IS HERE! 
❖ FIRST USABLE O FIRST AFFORDABLE 
> DSP with ANALOG and DIGITAL INPUTS and OUTPUTS 
< SAMPLE RATE CONVERSION Standard on DIGITAL INPUTS 

Optional SAMPLE RATE CONVERSION on DIGITAL OUTPUTS 
< 16 BIT CD QUALITY ; 24 BIT READY 

UNIVERSAL “CONTROL SURFACE” and RACK MAINFRAMES 
< FULLY MODULAR and UPGRADE READY 

GET YOUR BROADCAST DIGITAL AUDIO CONSOLE TODAY! 

iUDITRONICS 3750 Old Getwell Road, Memphis, TN USA (901) 362-1350 FAX (901) 365-8629 
Grde (32) On Reader Service Card 



■Fc" ' A-6000's 
■r open archi-

tecture frame 
lets you change 

Jr module locations 
with NO restrictions, 

giving layout top priority 
and allowing easy recon-

figuration as format needs 
change. And while Wheatstone 
's we" known for superior tech-

nical performance, the A-6000 
surpasses even our own previous 

consoles in virtually every measure-
' ment category! The WHEATSTONE 

m A-6000 has the appearance, features and 
IBF power to satisfy the most demanding program 
F and production staff. Its engineering, perform¬ 

ance and thoughtful design will help your personnel 
achieve broadcasting excellence. 

We've taken all we know, all you've asked for, 
and the very best of today's technology to 

bring you our Finest Audio Console 

A- 6 0 0 0 Broadcast Console 
7305 Performance Drive, Syracuse, NY. 13212 
(tel 315-452-5000/fax 315-452-0160) ^Whoat/tone Corporation 
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