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Tests Begin in San Francisco

by Lynn Meadows

SAN FRANCISCO The newly outfit-
ted digital audio broadcasting (DAB) test
van began its journey around the crooked
streets of San Francisco last month.

The start of the field tests provides
hope: first, that the DAB testing process
will actually end someday and sccond.
that a standard might be selected from
the resulting data.

However. the process. wounded by the
loss of USA Digital Radio as a field test
proponent. could simply vield a lot of data
and no consensus on a U.S. DAB standard.

On the road

The Field Test Task group has been work-
ing on the field test plans for about 18
months. At the International Symposium
on Digital Audio Broadcasting. Alfred

Resnick of Capital Cities/ABC Inc. talked
about their plans.

Resnick pointed out that the field test task
group basically has to collect two different
tvpes of data: position data and signal data.

The van will carry the equipment on sev-
cral long and short paths, Each path was
defined by an engineer familiar with the
characteristics required on the path. The
paths were kept secret from all partici-
pants until just before the testing started.

“Some proponents were feeling that the
paths were selected and other system pro-
ponents were able to adjust their systems
to maximize their performance for these
paths.” Resnick explained in Montreux.

Testers will take path point location by
map grid. start point and distance along
the path. Navigation landmarks will be
recorded both by hand and by video
means and the signal RF will be

San Diego Ready for
Republican Convention

by Jerry Woods

SAN DIEGO Put together millions of
dollars. millions of viewers. thousands of

media people. hundreds of politicians and
what do you get?

amlo00

talk radio
for san diego

The 1996 Republican
Convention in San Dicgo.

Mike Miller. director of media opera-
tions for the convention. said close to
15.000 radio. television and other media
people are expected. That means more
media than politicians.

National

Frequency coordination

This massive media event brings with it
some unique challenges. Chiet among
them is tinding spectrum space for every-
body who wants to broadcast from the
convention,

That is Ron Hacker’s job. Hacker is
chairman of the Broadcast Operations
Coordination Authority 1996. Appointed
by the “Big Four™ television networks.

continued on page 9 p

continuously recorded.

The task group selected the short route to
have some varying propagation characteris-
tics. Resnick said both the short and long
routes were established to test for line-of-
site conditions. terrain-shielding conditions.
significant shiclding by buildings and verti-
cal shielding such as tunnels and wires.

“In the downtown area, there are trolley
buses ... and they form a very effective
webbing of wires particularly for medi-
um-wave stations. There is a great suf-
frage or loss of signal in a situation like
that. There is also travel along the water-
front areas. significant foliage along part
of the path.” Resnick said.

The National Association of Broadcasters
has thrown its support behind an IBOC
(in-band. on-channcl) DAB option. In

continued on page 13 p
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INTERNATIONAL UPDATE

Satellite
DAB from
WorldSpace

GZT AT
by Jeff Cohen "oy P [
LONDON Building a satellite system to
replace terrestrial radio throughout the
developing world is a massive undertak-
ing. But what about a system that includes
multimedia transmission that can be
received over a home computer. too?

Construction costs for three satellites
needed to implement the plan are expect-
ed to exceed USS$650 million. But Noah
Samara. president of WorldSpace and the
force behind the plan to bring satellite
digital audio broadcasting (DAB) to 4.5
billion people in Africa. Asia. Latin
America and the Caribbean. is confident
the plan is progressing smoothly.

The idea has expanded from exclusively
an audio service to a multimedia trans-
mission. And there also seems to be a
shift from a purely humanitarian service

continued on page 13 p
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NEWSWATCH

Clear Channel to
Buy Tichenor Media

DALLAS When it completes its pur-
chase of Heftel Broadcasting Corp..
Clear Channel Communications plans to
submit an agreement to merge Heftel
with Tichenor Media System Inc.

Under the terms of the proposed merger.
TMS stockholders will exchange the capital
stock of TMS for approximately 5.68 mil-
lion shares of Heftel Class A common stock
and approximately $3.2 million in cash.

If the merger is approved by the Heftel
board of directors. stockholders, the Federal
Communications Commission and the
Federal Trade Commission. the New Heftel

would be the only Spanish-language radio
company to own and operate Spanish-lan-
guage radio stations in each of the top-10
Hispanic markets in the United States.

The New Heftel radio station group
would reach approximately 17.3 million
Hispanics — 63 percent of the total U.S.
Hispanic population.

Eight New NAB Publications

WASHINGTON The National
Association of Broadcasters added
eight newly released publications to the
over 100 that are currently available.
“The Antenna & Tower Regulation
Handbook™ addresses every aspect of

antenna towers from leasing to painting.
“The NAB Guide to Unattended Station
Operation.” is intended to help broadcast-
ers understand new rules regarding unat-
tended operation.

“These Taxing Times: A Guide for
Broadcasters™ provides basic information
on current tax issues affecting individual
broadcasters and the whole industry.

“The Broadcaster’s Guide to the
Internet and the World Wide Web”™
explores the future of the Internet and
helps broadcasters understand how their
role will influence and be influenced by
the new medium.

Papers published in the “Broadcasters’
Law and Regulation Conference Papers

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 PhantomlLite.

The PhantomlLite 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.

*Based on a 36-month lease of a basic PhantomLite system
with a purchase price of $§7,995.00. First month payment is due in
advance. Purchase option at end of lease term for $1. Credit
approval required. Other restrictions may apply. Limited time
offer. 12-month and 24 -month leases , also available.

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.

TEL: 1-800-622-0022
FAX: 1-317-966-0623
http://www.broadcast.harris.com

HARRIS
s

© 1996 HARRIS CORPORATION
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1996 review the changes in broadcast law
that were presented by top legal experts in
the broadcast industry at NAB "96.
Likewise the 1996 Broadcast Engineering
Conference Proceedings™ is a recap of the
50th Broadcast Engineering Conference.
Members and non-members can also pur-
chase the 1996 Multimedia World Journal”
and a multicolored NAB spectrum chart.

Radio Revenues
Continue Growing

DALLAS The radio industry enjoyed its
+45th consecutive month of revenue gains
in May. Combined local and national
spot advertising revenue increased 6 per-

cent over May 1995,
Local revenue increased 6 percent while
national spot revenue posted a 5 percent
continued on page 3 p
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P continued from page 2

increase over the same month last year.

“Radio currently is pacing almost
40-percent higher than the U.S. econ-
omy and. with the Olympics and the
presidential campaign coming up in
the third and fourth quarters. respec-
tively. we expect this pace to contin-
ue through the end of the year.” said
RAD President and CEO Gary Fries.

Chock Full ‘O Sales

NEW YORK The New York
Market Radio Broadcasters
Association revealed that since
Chock Full "O Nuts made local
radio its lead medium in January. its
business has grown H).5 percent in
advertised markets.

Speaking at a NYMRAD breakfast
meeting. Larry Orell. executive vice
president at Lord. Dentsu &
Partners. the coftee brand’s agency.
listed several reasons for shifting
from television to radio.

Citing the 60-second length of
radio commercials. production sav-
ings and promotional opportunities.
Orel! said it became clear that radio
was the winner and would be for a
long time.

‘Radio was the logical choice for
musical creative and the perfect
place to run a jingle-based cam-
paign.” he said.

NRB Public Policy
Conference

MANASSAS, Va. The National
Religious Broadcasters will host its
first-cver Public Policy Conference
from Sept. 4-5 at the Capital Hilton
Hotel in Washington.

The NRB invited President Bill
Clinton to be the opening speaker
on the morning of Sept. 4 and
Presidential Candidate Bob Dole to
be the final speaker on Sept. 5.

In between, the topics to be dis-
cussed include pornography in the
computer age. affirmative action.
restoring family values to our culture,
abortion and euthanasia and what
should the government fund. Richard
Wiley. partner at Wiley, Rein &
Fielding. will moderate a panel on
“The FCC of the Future™ and William
Bennett. co-director of Empower
America. will talk about “Politics and
the Things That Matter Most.™”

Ownership Structure
Shrinking

CHANTILLY, Va. BIA
Publications released a list titled the
“Incredible Shrinking Radio
Ownership Structure™ last month. In
1995. BIA reports. the 10.246 radio
stations in the United States were
owned by 5.222 different entities.

BIA noted that 127 fewer owners
are competing for the $10.5 billion
radio market ad revenues.

Now. after a year full of consolida-
tion. 5.095 owners operate the 10.333
radio stations in existence. According
to BIA. the top 50 owners now oper-
ate 1.187 stations that garner estimat-
ed revenues of over $5 billion. @

Petitions Stall Expanded Band Plan

WASHINGTON Eight petitions for
reconsideration followed the March
announcement by the FCC naming the
AM stations that will be allowed to
migrate to the expanded band.

Docket 87-267 began as an attempt to
address interference problems on the AM
band. Originally. stations petitioning to
migrate to frequencies above 1600 kHz
believed that 300 or more stations would
get new frequencies.

When the first allotment plan was
released in October 1994, fewer than 90
stations were on the list. Afterwards. four
petitions for reconsideration led the FCC
to generate a new list this spring.

In its petition. KQXI(AM) wrote.
“something has gone very wrong in this
proceeding” because only 87 allotments
on 10 trequencies were made nationwide.

The station noted that the second allot-
ment plan had produced a 41-percent

On-site
Olympics
Broadcast

CHICAGO For the first time in
Olympic history, spectators at some
of the biggest events of the Olympic
Games will be offered a closed-cir-
cuit, on-site radio broadcast featur-
ing in-depth color commentary by
expert analysts.

One-On-One Sports Inc. will pro-
vide this exclusive on-site radio
broadcast for spectators attending
the opening and closing ceremonies,
as well as for those at the aquatic
and track and field events.

The One-On-One broadcast teams
will be stationed at the events to
provide listeners with anecdotes on
the athletes and background on the
events being watched.

The broadcast will enhance how
spectators view Olympic Games
competition, said Chris Brennan,
chairman. president and CEO of
One-On-One Sports Inc.

In addition, the One-On-One on-
site radio broadcast will help the
Atlanta Committee for the Olympic
Games (ACOG) meet requirements
of the Americans with Disabilities
Act (ADA).

Using a lightweight AM/FM radio
with a special built-in frequency that
picks up the closed-circuit broad-
cast, spectators will be able to hear
enhanced spectator commentary.

Both the headphones and radio
unit, which sell for $25, will have
the official logo of the 1996 Atlanta
Olympic Games on them.

“It will be a great Centennial
Olympic Games keepsake. said
Brennan.

Although the scale is larger. on-site
broadcasts are not new for One-On-
One Sports. Among others. the com-
pany has produced on-site broad-
casts at 16 professional golf
tournaments as well as at the Indy
500. Brickyard 400 and Churchill
Downs. ®

change “with no indication by the com-
mission that whatever changes it made in
the AM database. Improvement Factors
and computer program would have such
a devastating effect on the allotments
made in Plan 1.7

Granted an expanded band frequency in
the 1994 allotment plan. KQXI did not
get one in March. The station was fur-
ther disturbed that on the paper copy of
the June 30. 1993. database used to
determine the allotment. it was listed as
having 166 W at night instead of its true
10 kW.

The Western New York Public
Broadcasting Association wrote to ask
why its station. WNED(AM) formerly
WEBR(AM). originally approved for an
expanded band frequency allotment in
October 1994, did not make the cut on
the March 1996 list.

The association wanted a specific expla-
nation for a revision that changed the sta-
tion’s improvement factor from 0.3985 to
(1.0552. The improvement factor is used
by the computer program to calculate the
final list.

Triad Network has a construction permit
for WWBG(AM) at 1470 kHz. WWBG
also was not selected in the March list.
The network asked the commission to
reconsider its decision to select only a
small number of stations to migrate.

Of 10 available trequencies. Triad
wrote. only two stations in North
Carolina were selected for migration,
although in the last run. four stations
were selected.

“It appears that there would be ample
room for more stations to operate in the
expanded 1600 kHz band without any
interference to other stations.” Triad
wrote in its filing.

Representative Curt Weldon (R-Pa.)
wrote on behalf of WPWA(AM). He not-
ed that not a single station in
Pennsylvania or Delaware has received
an assignment on the expanded band.

Weldon said he understood that the use
of the 1610 kHz frequency by Traveler
Information Service Stations had made it
impossible to allocate that frequency.

“Now that you have expanded the band.
it seems practical to reassign TIS stations
to the 1710 frequency. allowing the 1610
frequency to be used by numerous radio
stations throughout the country. such as
WPWA.™ wrote Weldon.

Lloyd B. Roach. president of WPWA,
wrote. “The usefulness of these TIS sta-
tions doesn’t even come close to the ser-
vice provided by a full-time 10.000 W
AM stereo station.”

The FCC must resolve the petitions
before the allotment plan can be called

final. @

Tune Your Stanon to Greater
ind Profits.

ofe,

Listen fo Infroplex. Improve the
management and operation of multiple stafions
from a single fadility as an LMA or a duopoly.
Let Intraplex channel module flexibility tune you
in to greater profits.

Intraplex solutions provide high quality,
uncompressed audio fransmission over
inexpensive T1 fines. You can combine data and
PBX voicé channels in the same circuit. And save

e month after month after month. Onl

x provides LMA/duopoly operators

om 1o combine all your communications
lmo a single, managed network.

Listen to Intraplex. You can call for our free
booklet on radio stations that have already
chosen Intraplex for a quality transmission

own reasons for
S:Qsiq Ifraplex. for thels solution.

Intraplex, Inc. (508) 692-9000.
In Europe, +44 1442 870103.

A
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Now Is No Time to Take It EASy

WASHINGTON By August, summer
has usually worn out its welcome in
swampy ol’. muggy ol’ Washington, but
this year we've had a mixed bag of cool
weather and lots of rain.

Rain from violent lines of thunder-
storms and tornadoes. rain from the likes
of Hurricane Bertha. and too much water
from swollen rivers and ... it's been a
tough summer for a lot of people.

Which leads me to write about the EAS.
As you know, the deadline for compli-
ance with the new EAS is Jan. 1. 1997. It
you believe the rumor mill that says the
Federal Communications Commission
will extend you another deadline. you
better think again.

We have checked and rechecked with
the good old FCC, and it has made it
clear that the January deadline is not up
for discussion. If you think that a bud-
get-lean FCC. which is fighting for its
existence on the Hill won’t have time to
pursue broadcasters who are not in
compliance. ponder this: An agency
looking to justify its existence and
prove it is an effective regulator could
point to an effort like the new EAS as
proof of what it has accomplished.
Beliecve me. the FCC will find the
staff and the money to monitor the
broadcasters.

There may be (or not — this is specula-
tion on my part) some leniency from the
commission if you can prove that you
ordered your EAS equipment in a timely
manner and you are not in compliance
because the manufacturers of equipment

COLINTI

are running a back-order list a mile long
as of now.

Only two equipment manufacturers
(Sage Alerting and TFT) have equipment
that is FCC-certified available. Another
two companies should receive
their certification this month.

Don’t wait to place your
orders. the deadline is already
only four months away.

Choose your EAS systems
now and get those orders
placed with the distributors.
The issue is one of public safe-
ty and each station’s charter to
serve that public.

* % K
Jim Bradshaw just joined
CCA Electronics Inc. of
Fairburn (Atlanta). Ga. As senior sales
engineer. Jim will sell CCA broadcast
transmitters and associated vendor

products
abroad.

Jim joins CCA with 5 years of
broadcast sales and training experience
for major U.S. transmitter manufactur-
ers. He carned a bachelor’s degree in
science from Michigan Technological
University and an master’s degree
from Michigan State University.
He has also taught electronics at Ferris
State University as an assistant
professor.

For more information. contact Jim
at CCA at telephone: (770) 964-3530:
fax: (770) 964-2222. or e-mail at
www.ccaelectronics.com

* * K

It is time once again to start preparing
for the fall radio show. If you haven't
put it in your budget yet. make room
for it. The industry is changing so
much now that it is imperative to stay
on that cutting edge of news and

both domestically and

technolegy about our business.

The fall NAB Radio Show is a good
place to keep in touch with your industry
friends as well as learn about the newest
trends and issues. Of course. we've
already reported on the keynote speaker,
country music star and radio station own-
er Dolly Parton.

The Marconi Radio Awards will be
awarded on Saturday. Oct. 12, the last
night of the show, and if all that is not
enough, just come on out to Los Angeles
and check out the radio stations in the
country’s most car-bound market.

Don’t forget that the NAB Radio Show
is held concurrently with the SBE annual
conference. the RTNDA annual confer-
ence. the SMPTE annual conference and.
just added. TVB. All tied together by the
World Media Expo Exhibit Halls.

* * %

A couple of issues ago I wrote about the
WHEFSers and their no-show at our
scheduled softball game. We finally had
our match with them. and well. I'll let
TV Technology’s Susan Ashworth and
Matt Spangler tell the story:

BELTSVILLE, Md.

After a cancellation, a near rain delay
and a restrained urge to beat up the
other team’s pitcher. the IMAS
Bluclines made their 1996 softball
debut.

The score? Well. they lost T1-15, but
only after a rousing last inning that was
spearheaded by the entrance of Judy
“The Tough Girl™ Nelson, who intimi-
dated the other team with her searing
line drives to third basce.

Nonetheless. the Bluelines gave up
their first loss of the season to a team
named the WHES BallBusters. The
pitcher wore his boxers for the occa-
sion. The HFS roster showed an

any “real” on-air personalities
{(which, a source from the IMAS

alarming lack of representation of

The Bluelines Debut
Tough, Scrappy Team

squad fater learned consisted mostly
of ringers).

After a couple of slow innings. the
Bluelines began showing their tough
stuff: Second baseman Chris Joaquim
scooped up cach of the grounders that
bounced her way: first baseman Matt
Spangler. honored with the Tough Guy
Award for braving the humidity in
jeans, reached for a couple of oft-base
throws for the outs.

Only one homerun

Chris Nicholson, the Brady Anderson
of Beltsville. smacked onc high into the
outfield. rounding cach base with grow-
ing speed before racing into home for
the team’s only home run.

Steve Bowman and Rob Bader ran
into one another in the outfield. But. in

high Blueline style, Bowman hung on
to the ball. despite being tossed on the
ground. for the out.

Suellen Rosetti and Heather Harris
both rounded the bases as the first of
several scores that marked the
Blueline's struggle to take back control
of the game.

Enid “The Brace™ Palazzolo bravely
covered home plate and nearly tagged
out a 200-pound incbriated fellow rac-
ing straight toward her. Coach Lynn
Mecadows. who coordinated the event
with the dastardly HFS-ers. caught a
mean out at second base.

Two more innings (the game ended at
seven) and the Bluelines would have
made the comeback. But. in this sports
writer’s objective opinion, the HFS-ers
(claiming weariness) were scared off by
Robert Green’s mean outfield drives.

Anyway, with their first exhibition
game under their belt. the Bluelines are
ready for a real season of terror. The
streak starts now.

That's it for now.

]
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WESTERN

ARC-16: the logical choice for LMA and duopoly transmitter control.

B TECHNOLOGY

Put us
in your sites.

The ARC-16 is available through:

Equipment Solutions To Keep You Number One

HS5SLU

BROADCAST SUPrPrLyY WORLDWIDI:

Phone:
Fax: 800-231-7055

800-426-8434

BURK TECHNOLOGY + 7 Beaver Brook Rd., Littleton, MA 01460 ¢ Phone (508) 486-0086 * Fax # (508) 486-0081 ¢ email control@burk.com
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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
{Racho World, PO. 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

Christian broadcasters

Dear RW:

I read with great interest “CTRC Foils
Single-Faith Stations™ (RW. May 29). 1
was saddened to hear of so much misin-
formation ubout U.S. religious and par-
ticularly Christian broadcasters on the
part of our Canadian neighbors.

You quoted Rene Barbin as saving that
most religious stations in the United
States are “fundamentalist and Baptist.™
Obviously these Canadians have not
done their homework, i.c. the largest
non-comm. Christian radio networks in
the United States are conservative. but
they would not classily themselves as
Baptist. T am speaking of Moody
Broadcasting. Family Radio. American
Family Radio. Bible Broadeusting.
Northwestern Radio (SKkylight) to name u
few. The ~hate harangues™ of the past are
very rare these days. Timited to primarily
to the mom and pop “if-it-pavs-it-plavs™
religious stations.

[t is unfortunate that true religious toler-
ance (freedom) has not yvet made it to
Cuanada.
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I just thought I would pass it along.
Thanks for the article.

Leo T, Galletta

Nenvork Operations Munager
Bible Broadcasting Nenvork
Charlorte. NC

Marconi myth

Deur RW:

[ was surprised to see RW uphold the
popular myth that Marconi is the “Father
ol Wireless™ on the front cover of the
June 26 issue. Marconi was certainly able
to get radio started as a successful com-
mercial venture in the carly 1900s. but he
did not give birth. Nicola Tesla (1856-
1943) demonstrated and Tectured on the
subject of radio in the spring of 893,
two vears before Marcont produced his
public demonstrations in 1895,

The uncasy issue as to who originated
the process erupted in the years to toliow.
It was settled finally by the U.S. Supreme
Court in 1943 who ruled thut Tesla's
wireless patents predated Marconi™s and
that the credit for the invention of radio
should go to Tesla.

Even though most engineering and
rescarch societies have corrected this mis-
conception in the yvears since this land-
mark decision. which came eight months
after Tesla died. the Father Marconi myth
stll persists. as one can see by reading
RW. You might want to correct it unless
vou side with those who believe that hype
is more important than fact.

James Hemingway
WOGAMAM)-WGATFM )
Greenfield. MA

Wartime radio

Dear RW:

[ read with interest the article
“Broadeasting in a War-torn Zone™ by
Charles Recknagel in the May 29 issue.
Seems we continue to re-invent the wheel.

Back in 1955, [ was greeted by my
fricnds and neighbors and in March of
1955 ended up in whaut was then called
psychological warfare. Yes. 1 too won-
dered about it and why it was there. This
was the beginnings of what is now called
“Special Forees: the Green Berets.” We
were focated on Smoke Bomb Hill.

[ was assigned to the 4th Radio
Broadcasting Company which | Jater
learned had been in Korea and had been
deactivated and the “numbers game™
replaced the 8th RBC with the 4th RBC.
This was all at Ft. Bragg. N.C.

I was also soon to learn that our
wartime mission was to broadcast over
enemy lines and that our equipment
included a tractor trailer rig with a 5 KW
AM broadcast transmitter. another con-
taining a complete studio with a large
compliment of LPs (yes. 1955) and a
news room. a tratler with a three-phase
460V 60 HZ alternator of sutficient size
to run all the above. We also had several
M09 trucks that housed shortwave
receivers in diversity pairs and teletvpe
equipment. And an AN/GRC-26 with the
venerable BC-60 transmitter and associ-
ated gear.

OPINION
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Don't
Delay On
EAS

away?

serve that public.

Station operators who have pinned their hopes
on another Federal Cominunications Comimission
extension of the Emergency Alert System dead-
line for compliance should reconsider.

The FCC has made it clear that Jan. 1, 1997. is
the date by which all radio stations are to have
the new EAS equipment in place — and it has
given no indication that the January deadline is
flexible. Only two equipment manufacturers
(Sage Alerting and TFT) have equipment that is FCC-certi-
fied available. Another two companies should receive their
certification this month. Distributors tell us that they have
back-order lists a mile long already for EAS cquipment. yet
the bulk of stations have not decided on a system nor have
they placed an order for EAS equipment.

Why wait to order when the deadline is only four months

Stations pinning their hopes that a smaller, less-funded
FCC will not have the statf or the money to monitor compli-
ance need only remember the agency’'s sweep of AM sta-
tions after the NRSC AM splatter deadline: a smaller FCC
does not equate with a less vigilant one.

Choose your EAS systems and place your orders. The
issue 15 one of public safety and cach station’s charter to

Delaying your compliance with the new EAS could mean
greater expense in the form of fines and a failure to tulfill
your public service role if a real emergency (such as a
Hurricane Bertha, or a tomado. tire or flood) were to occur.

Radio can and should do better than this.

~RW

In a field next o the motor pool where
these vehicles were stored was a short tower
with clearance hights, We also had several
blimp-like bulloons to hold up @ wire anten-
na which allowed for mobifity of the setup.

Becuuse 1t was o peacetime unit. we
didn™t use it. but spent our time dusting
the gear and once in awhile lighting the
filaments to he sure they would.

Later in 1955, we went to mancuvers at
Ft. Polk. La.. “Operation Sagebrush.”™ and
being a resourceful group. we put the
bucket-ot-bolts on the air at very low
power with a short wire antenna and
played radio, giving our troops some-
thing to do and something to listen to
around the main post areu.

After I returned to civilian life. T et
several people who had seen duty in
Korea prior to 1955, who had listened o
the 4th MRB when it was over there.

Besides broadeasting. we had leatlet
(printing) and loudspeaker companies. let
alone an active laboratory to generate new
ideas and a school for officers and a com-
plement of special forces teams. T imagine
when President Kennedy implemented the
“Green Berets.™ all of this went awayv. |
have no way of knowing. So. as vou can

see, some of us “already done that.™ but of

course without the degree ol sophistica-
tion modern technology has given us.

P.S. Bet vou can’t guess what we used the
AN/GRC-26 for? Fun. in between the fun.

Henry Lo Schuldiz, .
Erie. PA

Geller was winner

Dear RW,

[ would like to congratulate both RW
and Richard W. O Donnell for the fine
article “Radio Station Was Life For
Simon Geller™ (RW_ July 10). It was
about time that someone recognized the
many contributions this great man
brought to this business.

WVCAEFN) in Gloucester. Mass, was
the bread and butter for Simon Geller.
Even after the FCC shametully ripped his
license away from him in favor of a

“well-endowed™ applicant. Simon was
not going to just sit there and watch his
whole life be stolen away. Bitter? You bet
he was. and with good reason.

Everybody T know was on his side
throughout that entire fiasco from start o
finish. Because people cared and Simon
never gave up the fight. he won.

Even though he sold WVCA to Doug
Tanger in 1988, he made sure that the sta-
tion was in good hands with the new owner
who promised Simon that classical music
would always be on 104.9 EM (now
WBOQ). Doug Tanger has Kept his
promisc.

I had many long telephone conversa-
tions with Simon over the vears. | am
thankful for that. Though I never had the
pleasure meeting him tace to face. |
always had the utmost respect and admi-
ration for this great man who stuck to his
guns and came out o winner.

And by the way. though Simon hated
anything to do with rock and roll music.
WV CA started life on September 14,
1964, as a rock and roll station using a
used FM trunsmitter he bought from
WCRB (102.5) in Boston. When he
found (the hard way) that a stand-alone
FM would not make it with top-40 music
in that period of time. he decided to
dump the rock and replaced it with public
domain classical/symphonic music
(mainly from dead composers) to by pass
the ASCAP and BMI fees. Since that
time. from 1967 to 1988, Simon was
WVCA's only jock and played nothing
but classical music. You ve got to respect
aman with that integrity.

Peter (. George
Randolph. MA

CORRECTION
On page 60 and in the index of the
June 26, 1996, edition of RW, Marty
Riemenschneider, executive vice
president of Mitchell Broadcasting,
was mistakenly identified as Mary
Riemenschneider.
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County May Sell Station for Buses

Last in a series
by Alan Haber

YORKTOWN, Va. In 1996. the pres-
sure on high school students to make
decisions that will affect the rest of their
lives is enormous.

Each class and elective is another step
on the path to succeeding in the “real
world.” The training that radio-minded
students are getting at high schools
across the United States makes carcers in
the medium seem possible.

For 30 years, students at York County
High School have had an opportunity to
get that training at WYCS(FM). 91.5
MHz. Now. in a trade-oft guaranteed to
please no one. school board otficials are
considering selling the station in order to
buy 10 school buses.

At WYCS. as at more than 200 high
school radio stations in the country. many
an engineer, many an on-air talent and
many a radio aticionado have experi-
enced the thrill of going “on the air™ for
the first time.

Thirty years

A couple of “real world™ chief engineers
have not forgotten the training they got at
York High School nor have they torgot-
ten what it means to them.

Steve Johnson. chief at WGH-AM-FM
and WLTY(FM) in Virginia Beach. said
his time spent in the school broadcast

electronics program “was a great oppor-
tunity.” He said he would not be where
he is today without WYCS and Bill
Swartz. the man who has put his heart
and soul into every nook and cranny of
the station for more than 25 years.

Ernie Warinner. chiet at WWDE-FM
and WNVZ(FM). Virginia Beach. and
WXEZ(FM). Yorktown is another WYCS
veteran. As a student. he said. the idea of
a high school radio station had seemed
natural to him,

“At that stage of the game when 1 first
started hanging out there. 1 thought every
school system had a radio station.” he
said and added WYCS *is my career.”
Without it. he said. "I would not be
where | am today.”

WYCS. six studios strong and a shining
example of what high schools can do for
kids interested in radio. has been on the
air since May 1966.

The station is manned by students dur-
ing the day and by adults at night.
Electronics courses. tormerly given at the
school. have becn incorporated into a
regional program.

While WYCS pumps out 21 kW and
uses its subcarrier to broadeast to blind
and handicapped listeners. one of the
objectives of the York County school
board is becoming a road block that is
threatening the station lifeline.

Around 10 new buses are needed to
transport students to a new county
school opening this fall. Thanks to a
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loan from the York County government,
the buses have been purchased. But the
loan has to be paid back and where that
money will come from has not been
determined.

What has crystallized — at least in the
of Richard Hixson. Deputy

mind

Learning the trade at WYCS

Circle (55) On Reader Service Card

Superintendent of the York County
School District — is that WYCS is find-

ing itself in is “in a delicate state of

health.”

Open to discussion

While station funding for the 1996-1997
school year is set. beyond the coming
vear, “it’s open to discussion as to where
the money is going to come from to sup-
port the station.” said Hixson.

The realities of this bottom line have
followed WYCS like a plague: The
school board is looking at a shortfall in
money to pay the first vear of a lease-
purchase agreement on the buses. accord-
ing to Hixson.

At first. the Board had planned to sell
the station and use the proceeds to offset
the expense for the buses.

The board has not decided whether
WYCS is still up for sale. said Hixson.
Now. the board — and everyone else
concerned about the fate of the station —
Is waiting on a decision from a large cor-
poration on a grant that would help oper-
ate the station for the coming school vear.
The anticipated tederal. state and local
funds have already been carmarked for
other budget items.

One possibility is that the money for the
buses could be taken from the WYCS
budget. which is around $100.000,
according to Hixson, for the coming
school year.

A Save Our Station (SOS) committee
has formed to guarantee that the station
will stay with the county. The committee,
heimed by station volunteer Steve
McNulty. whose two sons went through
the WYCS program. has scen its efforts
pay off to the tune of about $45.000 in
potential revenue. carmarked for the
1997-1998 school year.

Both Swartz, stalwart and trusted guide
to students for over a quarter of a centu-
ry. and McNulty, who worked in radio in
Kansas in the 1960s. harbor a positive
outlook for WYCS.

Swartz, a radio veteran, has sold under-
writing for nearly the entire Sunday
morning block of programming putting
about $10.000 into the SOS committee
cofters.

Hixson did not sound as confident of

the SOS comnmuttee fund-raising eftorts
for the 1997-1998 school year.

“We've seen lots of good intention,
lots of enthusiasm. but that doesn’t pay
the mortgage. so to speak.” he said. He
added that the committee is “very enthu-
stastic and maybe a littie bit naive.
Having gone through (unrelated) fund-
raising efforts myself a year ago. people
talk the talk. but when it comes to writ-
ing the checks and actually making
commitments. it's a totally different
matter.”

Twenty-eight students are signed up for
radio classes in the fall. Enrollment in the
radio curriculum has been steadily
decreasing. said Hixson. ~If all these kids
show up. that is definitely an improve-
ment over last year.” he said. Hixson said
there is a lot of loyalty for the station
among school alumni.

Capable of supporting itself

If the hoped-tor grant comes through.
the board will be able to reallocate funds
to pay for the buses and WYCS will
stay.

Swartz said he believes the school board
would like the station to keep operating.

"1 don’t think they would have gone to
the trouble of appointing this committee
and giving them the go-ahead to go out
and raise money. 1 really don’t believe
that they would have done that if they
didn’t sincerely want to keep the radio
station.”

Swartz said he feels that the committee
“can convinee the school board that this
station is capable of supporting itself. and
we don’t need to take taxpavers’ money
to doit”

Although the goal is to make WYCS
self-suftficient. Swartz is not letting the
school board off the hook.

“If the school is going to continue to use
(the station) as an instructional tool. 1
think it’s incumbent on them to con-
tribute some money toward the opera-
tion.” said Swartz.

[ think we have it under control.” said
McNulty. I think the chances of us los-
ing the station at this point are between
slim and none.™

Fundamentals

Stations like WYCS provide hope and
experience for radio’s future work force.
Without such stations. where would radio
professionals like Steve Johnson have
turned for guidance at the high school
level?

Johnson learned radio electronics in
high school at WYCS: he performed
maintenance on consoles. took meter
rcadings. aligned turntables and tape
decks and received three hours of class-
room instruction a day on the fundamen-
tals of “the whole spectrum of broadcast-
ing.” he said.

The tfundamentals of radio learned by
high school students will help them —
the next crop of radio professionals — to
move to the line that crosses over into the
“real world.”

Many will cross that line and set the
wheels of their radio careers in motion.
thanks to stations like WYCS and the
others profiled in this Radio World
series.

As Ernie Warinner. one person who
crossed that line. explained. being at
WYCS “was a good way to grow up. It
was a great experience. I hope it sur-
vives. I really do. I'd like to sec the radio
station go on forever.”

Mcanwhile. across the land. stars in the
night sky are alight with hope. shining on
every high school radio station. good
luck charms all. ®
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Communication Can Save Money

by Bob Rusk
Part Il of Il

MILWAUKEE, Wis. The focus of this
two-part article is how engineers can help
radio stations save money. In part one,
Dwight Weller, Chapter 46 chairman of
the Society of Broadcast Engineers.
shared his expertise.

In part two, SBE President Terrence
Baun shared his money-saving ideas
based on his experience as a contract engi-
neer. Baun stressed that communicating
with management is critically important.

Two-way street

"We don’t have all the answers, but we do
know the nuts and bolts side of the busi-
ness,” said Baun. “I think managers have a
tendency not to take advantage of that.”

For a hypothetical example, Baun used a
situation where a station’s sales department
sells a package of remotes to a car dealership
on the other side of a 2,000-foot mountain.

“The Marti isn’t going to make it back.
So the manager will want to install a
phone line. not realizing that will cost
more than the entire remote package will
bring in.” said Baun.

Meanwhile. said Baun, “If the engineer
had been consulted in the beginning, the
problem could have been avoided.”
Possible solutions include doing a two-
hop with the Marti. said Baun.

“If you don’t have enough equipment
for that, you could rent what you need.
There are always cost-saving alternatives
that can be explored.”™

Just as management needs to keep engi-
neers informed. engineers have a respon-
sibility to keep managers informed about
potential problems.

A 30-year-old transmitter might be hold-
ing on okay.” said Baun. “The electrical
parts can usually be replaced. but as the
mechanical parts wear out. they aren’t
going to be replaceable. The engineer must
realize these things and keep management

Europe

informed so there aren’t any big surprises.”

The manager may have resources that the
engineer does not know about, said Baun.

“The engineer might need to buy a
blower for the transmitter and the only
place he can find one charges $750. The
manager may have a brother-in-law in
the next town who owns a motor shop
and can get one for less money.”

Cart machines

Baun talked about cost analysis using
cart machines as an example. For stations
that still use cart machines. now might be
a good time to switch to hard disk.
Despite the initial outlay of cash, it will
likely save money in the long run.

“As cart machines age, it gets to the
point where parts are not only difficult to
find — they may be impossible to find.”
said Baun. He said suppose the cart
recorder motor malfunctions and a new
one will cost $600.

“Should you spend the $600? What's
going to be the ultimate return on that

investment? Would you be better off

replacing it with a used machine? Maybe
you should look at the entire cart system
and say. “If this motor is going, we may
lose another one soon.™

Baun said instead of doing a short-term
repair, replacing the cart system with a
hard disk may be a better option.

“If you can replace 18 cart machines,
that's a lot of maintenance work that goes
away. Time no longer needs to be spent
cleaning heads and rewinding tape.”

Budget for EAS

With the deadline for installing new
emergency alert equipment quickly
approaching. engineers who have not dis-
cussed new equipment with their man-
agers need to do so soon.

“The engineer should have informed
management a year ago that they have to
buy an EAS system by Jan. 1. 1997, said
Baun.
confusion within the industry about that.

“There’s a tremendous amount of

It's not an option. It’s going to have to be
installed by the first of the year.”

Baun said the engineer must tell the
manager that the best estimate is it is
going to cost anywhere between $2,500
and $3.500 to purchase one of the two
type-accepted EAS systems.

“That should not be a surprise.” said
Baun. I don’t like situations where I get
a call from a manager who says he has
not even heard about it. A lot of stations
are running close to the budget. An unex-
pected cost can have a major impact.”

In addition to EAS. Baun said he feels
that engineers have a responsibility to
inform managers about all of the techni-
cal changes and new FCC regulations
that impact radio.

There are many ways for engineers to
gather this information. Baun said attend-
ing industry shows and SBE meetings,
going to seminars or reading trade publi-
cations like RW are good ideas.

“Doing the reading isn’t just a pleasant
exercise. It's an important part of the val-
ue-added that engineering can bring to
management.” Baun added.

Pinching pennies

Unfortunately. many managers look
upon engineering as the department that
drains the station of cash. There are ways
to turn that around. however.

“We may not be a profit center.” Baun
acknowledged. But he said engineers can
save money by being fiscally conservative.

“That includes doing preventive mainte-
nance and being prudent in the way we bud-
get expenses. These are proactive things
that will help management look upon us as
more of a partner instead of an adversary.”

Negotiating diplomatically with man-
agement can also be invaluable when
budget cuts are necessary. said Baun.

It $5.000 has to be trimmed from your
budget. you may have to explain that you
don’t have $5.000 to give.” said Baun.
“You might have to tell your manager that
such a cut would mean there would be no
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money 1o buy tubes this year and then the
station couldn’t predictably stay on the air.”

The manager may not have realized
that. said Baun.

“When you tell him. he may look at
where else he can eliminate some
expenses. Maybe there’s a part-time
employee who only handles remotes.
Maybe you could teach the promotions
person how to do that.”

For that to happen. on-going communi-
cation is essential.

“It’s easier to cut expenses than to make
income,” said Baun. “So engineering is a
tempting target when it comes to budget
trimming.”

Baun added that engineering does not
exist just to keep the transmitter on the air.

“That’s a very short-term goal. The
transmitter only exists because the busi-
ness exists — because the audience
exists. If we don’t understand that whole
process. we're going to take the short
view of things. We can’t afford to do that
because we'll just end up patching and
doing the quick fixes which in the long-
term isn’t going to save the industry.” &)

And the
Nominees
Are...

WASHINGTON The final nominees
for the National Association of
Broadcasters® Marconi Radio Awards
competition have been selected.

Winners in each category will be
announced Oct. 12 during the NAB
Marconi Radio Awards Dinner & Show at
the close of the NAB Radio Show this fall.

And the nominees are...

L.egendary Station of the Year
KING-FM. Seattle
KNX(AM). Los Angeles
KSL(AM). Salt Lake City
WHAS(AM). Louisville. Ky.
WIR(AM). Detroit

Network/Syndicated
Personality of the Year

Karl Haas. “Adventures in Good Music.”
Seaway Productions/ WCLV(FM),
Cleveland

Paul Harvey. “Paul Harvey News &
Comments.” ABC Radio Networks. Chicago

Don Imus. “Imus in the Morning.”
Westwood One Radio Networks, New York

John Boy Isley and Billy James. “John
Boy and Billy Big Show.” WRFX(FM).
Charlotte. N.C.

Dr. Laura Schlessinger. "Dr. Laura
Show.” SBI Broadcasting International,
Newport. Calif.

Major Market Personality of the Year
Bob Collins. WGN(AM). Chicago
Jim Dunbar. KGO(AM). San Francisco
Hudson & Harrigan. KILT-FM. Houston
Mason. WILB(FM). Detroit
Mike Roberts. WVEE(FM). Atlanta

Large Market Personality of the Year

Coyote Cathoun, WAMZ(FM). Louisville,
Ky.

Roger Hedgecock, KSDO(AM), San Diego

Bob Rettman and Gene Mueller.

WKTI(FM). Milwaukee

Glenn Scott, WSIS(AM). Winston-
Salem. N.C.

John Ulett, KSHE(FM). St. Louis

continued on page 10 p
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BT Announces End of Analog Lines

by Jeff Cohen

LONDON British Telecom (BT) served
notice on all its radio customers that at
midnight on July 31. 1997, virtually all
¢xisting permanent analog sound lines
il be disconnected.

The bombshell came in a letter to select-
« 1 station sta{f and. due to an out-of-date
! T mailing list. it was some time before
1 ¢ impact of the announcement hit most
< ganizations.

The decision affects every radio station
i+ the country and many other organiza-

ons that maintain sound broadcast
<ITCuits.

urious customers
With only about two weeks™ notice, BT
. Iso ceased the provision of any new ana-
log lines. instead oftering two types of
aital circuit as substitutes.
But customers were immediately furi-
s with the telecom company. which has
¢ ¢ monopoly on dedicated broadcast ser-
wes in the United Kingdom. because the
itfs for the substitute services are up to
0 percent higher than those they
place.
For example, an analog mono 15 kHz
¢ cuit running a distance of approxi-
itely five kilometers would have cost
out $1.950 installation and $2.100
nual rental.
3ut the digital replacement. Musicline
00. is about $9.750 for installation and
¢ 750 per annum rental.
3T said turther provision ot analog
hnology became an anomaly in the
itext of global digitization and the new
ws of circuit are more straightforward
supply and maintain.
They are based on standard 2 Mbps
ecommmunications circuits with the pro-
ston of digital encoders and decoders.

igher cost
A fturther low-quality service providing
S kHz circuits using aptX-100 bit-
luced coding ( largely for AM station
'dio-to-transmitter links ( will also now
available from BT but also at a higher
st than previous analog service.
The only part of the old service to
nain will be straight cable runs of dis-
wces less than about 1.5 miles, which
» not involve any central office (tele-
'one exchange) equipment.
But. BT stated the repair service on
ese will be reduced to a low-priority.
ven-day response to faults. which
-akes them unsuitable for serious broad-
st applications.
Controversially. BT will continue to
ovide its TV customers with low-cost
walog sound lines as long as these are
‘tween centers with fiber-fed video
reuits.
This led to accusations that BT values
TV business more than that of radio. BT
Broadcast Services™ annual accounts
show that major TV organizations pro-
vide most of their revenue.

Predictably, the radio industry is furi-
ous and many large customers such as
BBC Radio. NTL and the Commercial
Radio Contractors Association (CRCA)
took the matter to the government regu-
lator. the Office of Telecommunications
(OFTEL). And. as of press time. a judg-
ment was awaited on whether BT was
acting fairly.

The CRCA say the financial burden on

many smaller radio stations of maintain-
ing BT lines will be crippling.

methods such as radio links.
But there is not such an obvious alterna-
tive for permanent services as there was

Virtually all existing
permanent analog sound lines
will be disconnected.

Some months ago BT ended the provi-

sion of temporary Outside Broadcast
lines due to most customers migrating to
use of ISDN instead.

Industry sources believe BT had

thought that, in the absence of the
unprofitable analog sound lines. cus-
tomers would simply seek out alternative

in ISDN for temporary ones, for instance
there are not enough frequencies avail-

able to allow for widespread use of

microwave.

Industry reaction
However. there are indications that the
very strong reaction by the industry may

have some impact on BT.

This reached its peak when numerous
foreign broadcasters came to the United
Kingdom in June for the European
Soccer championships and found they
did not have sound circuits provided for
TV and radio commentaries.

Angry scenes with many major broad-
casting organizations were reported and
within two days, BT provided all the
required sound circuits.

Meanwhile. manufacturers of radio
link, and various types of digital audio
coding and multiplexing equipment are
standing by to provide alternatives
should these be needed by broadcasters
when and if analog sound line finally
cease next year.

DoOo

Jeff Colien is the director of World Rudio
Network and a contributor to Radio
World. Contact him in the UK at tele-
phone: 44-171-896-9007; or via e-mail:
jeff@win.org

San Diego Spectrum for Convention

P continued from page 1
his job is to work with local Society of
Broadcast Engineers to make sure sta-
tions do not interfere with each other on
the band.

The job is a large one and the costs are
enormous. That is why the bill for fre-
quency coordination rotates between
the networks cvery four years.

Full band

Dealing with spectrum in San Diego,
the second-largest city in California.
and in Los Angeles, the media capital
of the nation. has not been easy because
the band is very full as it is.

Normal FCC rules give most stations
the right to come to an event and cover it.
For the convention. however, the FCC
suspended the rule granting that right and
appropriated the authority to Hacker and
his frequency coordination committee.

The frequency coordination committee
is working with the local SBE and the
Federal Communications Commission.
Deciding who gets priority is one of the
major factors that must be considered
early. Hacker said his team took pains
to make sure that local stations were
protected by making sure no
one was near the local sta-
tions on the band.

Because of the special
authority granted by the
FCC. the committee was
allowed to use more of the
spectrum. On the AM band.
the only channel open for
use between LLos Angeles
and San Diego was the 450
AM repeater channel. That
channel has been reserved
for use by the Republican
National Commitlee.

Hacker said the committee
has not had any problems
with frequencies overlap-
ping one another on the
band. Local San Diego sta-
tions seem to agree that the

from several locations both inside and
near the convention center.

KSDO will broadcast live from 6 a.m.
until 11 p.m. primarily over a combina-
tion of 1SDN lines. He
said technically, this is
the biggest event his
station has ever seen
and work space could
pose some potential
problems.

Cellular phones have
long made remote

KSDO
AM 1130

frequency coordination than the
Olympic Games.

In San Diego, he said. his committee s
coordinating with media from overseus
as well as all across
the United States. But
in Atlanta, most of
the major coverage is
going through NBC.

Although he
expects more inter-
national media will
cover the Olympic

radio relatively easy.
but according to

NEWS TALK RADIO

Games. Hacker said
the European

Albert. those will not
be an option at the convention becanse of
the amount of RF traftic.

Ready to go

Many stations will be using 1SDN,
fiberoptics or hybrid two-way calling set-
ups. Other than another 15-state power
outage like the one the first week of July.
Albert said his station is ready to go.

Meanwhile, KCEO{AM) will produce
its “Money in the Morning”™ show in
coordination with local NBC aftiliate
KNSD live from the convention floor.

Broadcast Unmion
will be covering the GOP convention.

Hacker said NBC will have a lot more
control as far as limiting what goes out
in Atlanta. In San Diego. however.
there will be many more audio and
video frequencies to deal with.

While Hacker said most of the coordi-
nation is going smoothly so far. he
compared running frequency coordina-
tion at the GOP convention to flying un
airplane with no experience.

“Which switch do you throw first” On
paper. it's a good engineering concept.

photo by Jonathan Woothward

San Diego will host the GOP Convention

frequency «oordination
committee is doing a good job.

Cliff Albert. program director for
news/talk station KSDO(AM), San
Diego, said his station has not had any
problems with frequency coordination
even though his station will broadcast

KCEO Program Director John Van Zante
said, “lt definitely helps to be local. It's
easier to get the lines you need.”

Hacker, who also works for CNN in
Atlanta, said the Republican Convention
i1s actually a bigger challenge for

You are only 90 to 95 percent sure tha
it’s going to work the way it should
according to the paper. Still. even with
all the efforts of all the companies.
you're never sure that it won't all blow

apart.” ®
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The Marconi Nominees

p continued from page 8
Medium Market Personality of the Year

Bruce Bond. WNNK-FM Harrisburg.
Pa.

Al Caldwell. KLVI{AM). Beaumont,
Texas

Gene McKay, WSCQ(FM). Columbia.
S.C.

Max Meeks. WMFR(AM). High Point.
N.C.

John Watson, WILM(AM), Wilmington,
Del.

Small Market Personality of the Year
Michael H. McDougald. WRGA(AM).
Rome. Ga.
John Murphy & George House.

TAKE T
IIDII TR
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The “D” line features...

WAXX(FM), Eau Claire. Wis.

Bill O'Brian. KRKT-AM-FM. Albany.

Ore.

Curt Teigen. KZZY-FM. Devils Lake.

N.D.

Mike (James) Whitmore., WEOL(AM).

Elyria, Ohio

Major Market Station of the Year
KGO(AM). San Francisco
KODA(FM). Houston
KQRS-AM-FM. Minneapolis
WFAN(AM). New York
WHUR-FM. Washington

Large Market Station of the Year
KIRO(AM). Seattle

WGAR FM. Cleveland
WHAS(AM). Louisville. Ky.
WKTI(FM). Milwaukee
WSIX-FM. Nashville. Tenn.

Medium Market Station of the Year
KASE(FM). Austin. Texas
KSSN(FM). Little Rock. Ark.
WEAS-FM. Savannah. Ga.
WILM(AM). Wilmington. Del.
WOKQ(FM). Dover. N.H.

Smaller Market Station of the Year
KGMI(AM). Bellingham, Wash.
KOEL(AM). Oelwein. lowa
WAXX(FM)., Eau Claire, Wis.
WGOH(AM). Grayson. Ky.
WRGA(AM). Rome. Ga.

AC/EZ Station of the Year
KCDZ(FM), Joshua Tree. Calif.

MAKE SURE YOUR AM FACILITY IS “ON-TRACK” FOR
THE FUTURE WITH CONTINENTAL’'S NEW /D" LINE
SOLID-STATE BROADCAST TRANSMITTERS.

Available in 1, 5, 10, and 50 kW configurations, the new “D” line moves AM transmission into the next generation while
maintaining the Continental tradition of rock-solid construction and reliable, long-term performance.

* Complete solid-state modular design that provides enhanced performance, and reduced energy use.

* The industry’s most comprehensive monitoring and control system via PC interface. All transmitter parameters and
settings can be controlled by a local or remote PC link, via keyboard or mouse. Diagnostics are available instantly.

* Simplified front panel controls, limited to system status indicators, a master on/off and local/remote control switch, and a

system set-up touch pad.

Don’t get side-tracked when you look at AM transmission products. Make sure you’re on the “D” Line.

Only from Continental.

7.96.125

1946-1996. For 50 years, Continental Electronics has provided excellence in broadcast
transmission products worldwide. Refuse to compromise... call Continental first!

800-733-5011 * WWW.CONTELEC.COM

ontinental Electronics Cosporation

PO. BOX 2708739 « DALLAS, TEXAS 75227-0879 « 214-381-7161 ¢ FAX 214-381-4949
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WALK-FM. Nassau. N.Y.
WHBC(AM). Canton. Ohio
WINC-FM. Winchester. Va.
WLTE(FM), Minneapolis, Minn.

Big Band/Nostalgia
WMMB(AM). Melbourne. FI.
WMTR(AM). Morristown. N.J.
WQEW(AM). New York
WROD(AM). Daytona Beach. Fl.
WSCQ(FM). Columbia. S.C.

CHR
KDWB-FM. Minneapolis
KPWR(FM). Los Angeles
WBZZ(FM). Pittsburgh
WIMX-FM. Florence. S.C.
WSTW(FM). Wilmington. Del.

Classical
KING-FM. Seattle
WCRB(FM). Boston
WGMS-FM. Rockville, Md.
WQXR-FM. New York
WRR(FM). Dallas

Country
KEAN-AM-FM. Abilene. Texas
KMPS-AM-FM. Seattle
KSSN-FM. Little Rock. Ark.
KTTS-FM. Springfield, Mo.
WQCB(FM). Brewer. Maine

Jazz
KPLU-FM. Tacoma. Wash.
WBIJB-FM., Lincroft/Middletown. N.J.
WKCD(FM). Pawcatuck/Mystic. Conn.
WUEV(FM). Evansville. Ind.

News/Talk/Sports
KCBS(AM). San Francisco
KLBJ(AM), Austin. Texas
KNX(AM). Los Angeles
WBAP(AM), Dallas
WFAN(AM). New York

Oldies
KRTH(FM). Los Angeles
WCBS-FM. New York
WIMK(FM). Chicago
WOGL-FM. Philadelphia
WQSR(FM). Baltimore

Religious/Gospel
KWBI(FM). Denver. Col.
WAOK(AM). Atlanta
WAVA(FM). Arlington. Va.
WNMBI-FM. Chicago
WMHK(FM). Columbia. S.C.

Rock
KATT-FM. Oklahoma City. Okla.
KISS-FM. San Antonio. Texas
KSHE(FM). St. Louis
WEBQ(FM). Indianapolis
WHEB(FM). Portsmouth. N.H.

Spanish
KGST(AM). Fresno, Calif.
KLTN(FM). Houston
KRMX(AM), Pueblo. Colo.
WOIJO(FM). Chicago
WSKQ-FM. New York

Urban/R&B
WEAS-FM. Savannah, Ga.
WGCI-FM. Chicago
WIZF(FM). Cincinnati
WILB(FM). Detroit
WUSL(FM), Philadelphia

In mid-August. NAB member radio sta-
tions will receive a profile booklet of the
nominees and two ballots — one for the
general manager and one for the program
director. The ballots are due back by
Sept. 6 for tabulations. ®
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Candidates Push for Free Air Time

by D.C. Culbertson

WASHINGTON Despite the diverse
beliefs of the 1996 political candidates.
nearly all of them — from Pat Buchanan
to Bill Clinton — scem to agree on the
necessity for broadeasters to grant free
air time to candidates.

Free air time, proponents argue. would
give viewers a better chance to form a
fair and objective opinion about what
candidate they want. Free broadceast time
would also offset the ever-increasing
amount of money —

and fund-raising i}

time — needed to Penalties for

i torolfice violating these rules
n June. the

McCain/Feingold are stiff.
Campaign Finance

Reform Bill was

introduced in the Senate. The bill. subse-
quently defeated on June 25, would have
granted federal candidates a half hour of
free time and 50-percent oftf the current
lowest unit rate.

Free time

On the same day. the Federal
Communications Commission held an en
banc hearing on a proposal filed by
Rupert Murdoch. chairman and CEO of
the Fox Broadcasting Company.

The Murdoch proposal would dramati-
cally increase the amount of free air time
allotted to presidential candidates includ-
ing an hour-long program on election eve
and up to 10 spots featuring responses to
questions from an independent consulting
or polling organization during the pre-
ceding six weeks.

The other major networks — ABC. NBC.
CBS and PBS — have made suggestions
of their own regarding air time along con-
siderably more conservative lines.

Fourteen panclists participated in the
FCC hearing including Murdoch.
Senators John McCain. R-Ariz., and Bill
Bradley. D-N.J.. John Andrews of TCI
News and representatives from the
American Enterprise Institute and the
Media Access Project.

Many favored the proposal. but some
panclists expressed concern about han-
dling requests for free air time from
minor party candidates without being

ULTRAMOD
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accused of discrimination. The hearing
ended without reaching any definite con-
clusions.

Current rules relating to air time for
political candidates were last revised by
the FCC in 1992, They basically deal
with three elements: reasonable access.
equal access and lowest unit rate,

Stations cannot turn down requests for
air time by any legally qualified federal
candidate and must offer all candidates
— regardless of affiliation — the same
broadcast rates and amount of air time.
Appcarances by
candidates on any
bona fide news
events or programs
are exempt from this
rule.

All candidates
must be offered the
“lowest unit rate™ of payment for their air
time. The broadcaster cannot censor any
candidate’s use of the station as long as
that use fits pre-determined guidelines.

While noncommercial stations are
exempt from rules relating to the sale of
air time. they must observe the same
rules relating to access. All requests for
air time by or on behalf of candidates
must be kept in the station public inspec-
tion file for two years and program logs
must be reviewed periodically to deter-
mine if any candidates require rebates.

What the future holds

Penalties for violating these rules
even unknowingly — are stiff. They vary
from a written reprimand from the FCC
to fines up to S25.000 per day.
Complaints from candidates relating to
any ol these matters must be addressed
directly to the FCC.

Because of the defeat of the Senate bill
and the fact that the Fox proposal relates
almost exclusively to television. there
appears to be little chance of any change in
the existing rules governing radio air time
for candidates during this election year.

Barry Umansky of the National
Association of Broadcasters said the
organization is opposed to any rule man-
dating free air time to political candi-
dates. feeling that the choice should be
left exclusively up to broadcasters.

He said such a rule could create real

CLEAR
SOOTHING
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problems especially with regard to equal
opportunity provisions and the possibility
that a minor-party candidate might have
to be ehminated from events like debates.

Frank Montero. a lawyer with the com-
munications tirm of Fisher, Wayland,
Cooper. Leader & Zaragoza. whose
clients are primarnily broadcasters. said he
feels that any effort to give candidates
free air time is good because it eliminates

the economic element of a campaign.

He said the move is “a purely public
service enterprise” although he did admit
that the resulting lack of revenue could
potentially hurt small-scale stations.

Neither the defeat of the
McCain/Feingold bill nor the current
debate over the Fox proposal is likely to
be the last word in rules governing air
time for candidates. But how or whether
the rules will change markedly in the
next few years is uncertain.

As Montero said. "Who knows? It's like
reading tea leaves.”

CHANTILLY, Va. Plenty of shifting
has occured since the first BIA
Consulting top 10 list was published in
April (RW April 17).

In the new top 20 list from BIA. sta-
tion counts and owner revenues include
sales agreements as of July 8. 1996.

Owner Stations Revenue

($000)
CBS Radio Station Group 83 973500
Evergreen Media Corp. 36 293.550
Jacor Communications Inc. 57 271350
ABC Radio 21 269.800
Clear Channel Communications 88 252,500
Chancellor Broadcasting Co. 39 202,150
American Radio Systems 55 201,050
SFX Broadcasting Inc. 66 193,300
Cox Enterprises 38 178,650
Bonneville International 20 123,900
Emmis Broadcasting Corp. 8 113,200
Viacom International Inc. 10 112,500
Susquehanna Radio Corp. 18 109.950
EZ Communications 23 108,500
Heftel Broadcasting Corp. 36 104,150
Gannett Company Inc. I 91.200
Nationwide Communications Inc. |4 81.300
Secret Communications 14 77.050
Jefferson-Pilot Communications {6 77.000
Paxson Communications Corp. 38 72,075

How the Groups Stack Up
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® Please your talent with plenty of power
¢ Mount easily at talent station
¢ Drive high or low impedance phones

The low distortion HSA- 100 Headphone Amplifier
mounts easily with four mounting holes in its heavy-
duty steel front panel. Itruns ona +1510 18 volt power
supply.” Its discrete transistor output can drive
impedances as low as 16 ohms! Input level is jumper
selectable from -101t0 +8 dBm. Ideal for custom
applications — call or fax for details.

" Power pack included

(not pictured)

Broadcast Devices, Inc.

.
bdl 5 Crestview Avenue

Peekskill, NY 10566

Tel: (914) 737-5032 Fax: (914) 736-6916
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The Next Generation in Broadcast Software

» Feature Rich Live Assist and wWalk 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 €D Jukeboxes

* Provide Computers/Players & Save $$$ or
Buy/Lease From Us

Call Us Before You Buy a
Digital Audio System!

West/Int'l East

310-670-7500  864-292-0300
Fax 310-670-0133 Fax 864-292-9030

Your complete
RF source

e
oFM Penetrator Antennas -~ __

*FM Rototiller Antennas

*FM Panel Antennas

*Broadcast Towers }
sFrequency Matched Towers

*Rigid Transmission Line |
*Combiners and Filters

*Andrew Heliax Cable® Heo

6340 Sky Creck Dr. Sacramento, CA 95828
(916) 383-1177 fax (916) 383-1182
c-mail JAMPRO@ ns.nct
http://www/jampro.com
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2 Factory Rebuilds

Have your Eimac tube REMANUFACTURED
by the trusted original manufacturer.

® Eimac Quality

m Original Specifications
| Factory Testing

| New-Tube Warranty

Call us: CPI
Eimac Dwision
San Carlos. CA.. USA
(800) 414-8823 or
fax (415) 592-9988
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A Broadcast Industry

BEST
BUY

Cartridge Recorder / Reproducer
Mono R/P Sterco R/P

$1550 $1800

(F.OB. Factory - US. §)

RELIABLE / RUGGED
PROFESSIONAL DESIGN

DL Series

AUDI-CORD CORPORATION

1845 West Hovey Avenue
Normal, Illinois 61761 USA
Phone 309-452-9461
Fax 309-452-0893

Available Through Your Regular Distributor
READER SERVICE NO. 163

READER SERVICE NO. 25

Attention
Advertlsers.

Combine Direct
Mail With Advertising
in a Total Marketing Package!
RADIO WORLD reaches 18,000+
equipment buying prospects. The list
can be customized for your specific
needs. Select by geographic region,
firm type, occupational breakdown
or other sub-divisions.

Call Giselle Hirtenfeld at

800-336-3045 x159

for more information!
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Field Tests Finally Begin Out West

P continued from page |
January and again in June. the board
adopted a resolution emphasizing “its con-

tinued strong support tor the completion of

IBOC development with the aim of its
expeditious adoption and deployment in
this country.”

The only [BOC system in the tests is that
from AT&T/Lucent Technologies/Amati
Communications. When asked if the NAB
would still support the field tests without
USADR. Eddic Fritts responded. A deal
is a deal with respect to those tests.”

One part of the NAB deal was to find a

radio station that would agree to be used
to test the IBOC system. Whether owner-
ship changes. engineering changes or the
1BOC lab test results have scared stations
away is hard to say. but the NAB has yet
to tind a willing station.

The other systems being tested —
AT& T/Lucent Technologies in-band/adja-
cent-channel (IBAC), Eureka-147 at L-
Band and VOA/JPL satellite system at S-
Band — will be using the EIA temporary
station, KEITA. in the tests.

EIA Spokeswoman Lisa Fasold said the
EIA has FCC permission to use KEIA for

DAB for Asia, Africa
And Latin America

P continued from page 1

for the underdeveloped arcas of the Third
World to a mix of services designed for
the fast-growing and high-tech atiluent
population centers.

Final details are in place to launch the
three satellites. Agreements for the chip
technology needed to atfordably produce
millions of StarMan radio sets were final-
ized with semiconductor giants SGS
Thomson and ITT Internetall.

Throughout the six-year history of
WorldSpace. doubts were cast on the pro-
ject and on the ability of Samara’s orga-
nization to carry it all out. But the contin-
ued leading role of the France-based
space and telecommunications corpora-
tion Alcatel. the confirmed launch sched-
ule and the finalization of arrangements
for chip manutacture appear to put the
whole project on the brink of realization.
WorldSpace also announced an additional
agreement with Alcatel Espace to operate
the satellite orbit system.

The system was designed to provide a
range of services. with audio from low -
cost speech quality information channels
delivering local radio. health and educa-
tional information. to high-quality stereo
music. all utilizing ISO/MPEG Layer 111
coding that was developed in colfabora-
tion with the German Fraunhofer Institute.

There will be great tlexibility with cach
of the three beams. which can provide up
to 96 of the specch-quality channels at 16
kbps or be configured for high-quality
audio by grouping many 16 kbps streams
together. Commercial and international
broadcasters will be sought for the leas-
ing of these channels.

On technical grounds. the proposed system
is not compatible with reception of terrestyi-
al DAB. and though WorldSpace has exam-
ined the possibility of introducing features
of Eurcka-147. that has not materialized. In
particular. the strength of Eurcka-147 for
reception in moving vehicles is not present
in the WorldSpace system.

The WorldSpace satellites require a good
deal of on-board signal processing and
experts feel this introduees a risk ol equip-
ment tailure and it would be wiser for such
processing to take place on the ground.

The likely quality of reception also has
been a hot topic of debate. as has the
question of whether the power ol the
satellite is adequate.

One significant regutatory problem con-
cerns the system’s use of L-band frequen-
cies that are not available for satellite use
in all countries. It is anticipated that the
U.S. will lodge an objection to the level

of interference from WorldSpace trans-
missions intended for the Caribbean, and
some southern European countries are
not happy with spillage from Africa on
frequencies they do not plan to release
until the year 2007,

The concept of a system built primarily
for the developing world is novel and
something with which some major broad-
casters do not feel comfortable.

Also. because WorldSpace is a small.
private corporation whose structure. own-
ership and finances are not known.
broadcasting organizations that are
accountable to the public due to public
funding are somewhat reticent to get
involved. However. Voice of America
and Radio Netherlands registered carly
for options of first refusal on capacity.

WorldSpace is now opening its African
headquarters in the Acera. Ghana, and the
Ghanaian government obtained the Africa
satellite’s orbital slot from the ITU.

SGS Thomson and I'TT Intermetall were
contracted to produce I million circuits.
which are the heart of the StarMan
receivers. Sales of sets to the public will
be crucial to the project’s carly success.

According to WorldSpace. a minimum
of 2 million receivers will be produced
for the first year of service to meet cur-
rent contracts with chip manufacturers.

WorldSpace maintained that in 10 years.
183 milhon people. “subject to several
assumptions.” would have paid ST00
extra for consumer products with
WorldSpace reception.

Construction of the satellites will be
carricd out by a new joint France-UK.
company. Matra-Marconi Space. Launch
dates are June 16, 1998, for AfriStar:
December 160 1998, for AsiaStar: and
June 16. 1999, for CarribStar,

One of the final pieces to put in place. the
On-station Operations Service (OSOS) that
will permanenty function as control center
for the entire system. is under construction
by Alcatel Espace under a contract valued
at S6O million. [t will be based in Toulouse.
France. and employ 45 people.

At the site in Toulouse. the first simula-
tion of the entire system was recently
tricd out using a test-bench version of the
satellite processor and prototype portable
receiver. The organization said the result
was completely successtul.

But many of WorldSpace’s important
potential customers want to wait and see
how the actual system performs.

Radio World International Editor in Chief

Alan Carter contributed 1o this report. %)

IBOC tests just in case a station is not
found. The out-of-band systems are being
tested first.

While the DAB field tests seem to be
progressing. many are wondering what
will become of USADR.

When the contract negotiating began in
December 1995, it quickly degraded to a he
said. she said™ match between the Electronic

carly and compared results between IBOC
and the other systems.

She said USADR wanted a contract that
would make sure the same thing did not
happen after the field tests. When the E1A
did not comply to the company’s satisfac-
tion. USADR withdrew from the field
tests.

A source close to USADR said the pro-
ponent would attend the National Radio
Systems Committee and Field Test Task
Force meetings in July even though they
were not participating.

The source added USADR is

studying its options but did not
say whether or not the compa-
ny would try to get back in the
field tests.

Since the announcement of
the acquisition of Infinity,
Westinghouse is taking a fresh
look at USADR and doing
some restructuring. Along with
Gannett. Westinghouse has
been one of the primary back-
ers o USADR.

All of the DAB proponents’
cquipment is now out of the
lab. While the other systems are
in the test van. however. the
USADR systems — two FM

Outfitting the Test Van

svstems and one AM are
locked up in a room back home.

Industries Association and USADR.

In May. a down-to-the-minute show-
down had the EIA lawyers on 24-hour call
ready to talk. In the end. Bernee Strom
with USADR said the EIA violated an
agreement when it released lab test data

Said Fasold. ~Right now. we
would find it really hard to let them back
in because there is no way to verily that
the equipment they took out of the
NASA Lewis Rescarch Lab would be the

same equipment they would be giving us
for the field tests.”

“If YoU DON’T

YET OWN ONE AND
 YOUR COMPETLITION

DOES, WORRY.Y

Review in Line Up - The Journal of the
Institute of Broadcast Sound
February/March 1996

the world’s best-sounding FM & AM processors

’

CUTTINGEDGE
TEL: (216) 241-3343 « FAX: (216) 241-4103 * E-MAIL: INFO@CUTTINGEDGE.ZEPHYR.COM
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Non-PC Internet Radio Coming Soon to TV

by Frank Beacham

NEW YORK A dramatic race is now
under way to extend the Internet beyond
the personal computer platform. One of
the most ambitious new projects —
called WebTV and slated for a tall launch
— is targeted at bringing cheap and easy
Internet access to any standard TV set.
What has been overlooked in all the
hoopla about WebTV is that the new
technology will offer the first non-PC
appliance that can be called an “Internet
Radio.” Actually. the device is a cable-
style TV set-top box that allows any TV
to become an Internet web browser. Built

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.

inside. however. is a powerhouse audio
system that also makes this device the
first truly hi-ti digital Internet audio
receiver.

To be sold by Sony and Philips at a
retail price of only a few hundred dollars.
the new WebTV boxes come with inter-
nal software that can play RealAudio.
MIDI music or MPEG | and 2 audio pro-
gramming. The box even includes real-
time synthesis of 128 tonal musical
instruments. 84 percussion instruments
and audio special eftects.

Out of the box the device’s internal 33.6
kbps V.34bis modem is designed to con-
nect to the Internet over a standard dial-

up phone line. This. of course. will limit
the fidelity of audio streamed over the
Internet. But. anticipating the near-term
arrival of high bandwidth Internet ser-
vices. the WebTV box has a 1.8 Gbps
data port that allows hook-up to cable
modems and other high bandwidth
peripherals.

Although WebTV complies with today’s
Internet standards (HTML 3.0 and virtu-
ally all Netscape Navigator 3.0 and
Microsoft Explorer 3.0 extensions). it is
also designed to scale with the Internet
through its evolution. Every time a set-
top box connects to the WebTV network.
it checks for software updates. When new

AM, RADIO-DATA AND
MEASUREMENT
PRODUCTS

510 RDS/RBDS Decoder-Reader

Connects to any Mod-Monitor 10 give accurate subcarrier injection
measurements, and to decode and read all the common RDS/RBDS data
groups. Features an 80-character 1.CD display, simple, menu-driven

operation, and an auxiliary RS-232 output port for data archiving.

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.

“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

the picture.

“Static” mode permits selective transmission of 15 separate frames
of data (1Ds, flags, messages, etc.) with no computer or user-
programming required. “Dynamic” mode allows optional on-line

operation for song titles, contests, etc.

measurement characteristics; image may be positioned anywhere in

Call today for complete technical information on these items, plus our line of

FM air-chain products.

Inovonics, INc.

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

TEL: (408) 458-0552 FAX:
E-Mail: inOvonics@aol.com
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software and HTML extensions are
released. the box automatically updates
itself by storing the data in Flash ROM.

Planning for an expected rapid improve-
ment in Internet audio. WebTV's engi-
neers gave their new box 44.1 kHz. 16-
bit digital stereo outputs and powertul
digital signal processing capabilities.
There’s also MIDI Jukebox software that
supports customized background music
for each user. And. there’s an ISO Smart
Card slot that supports ISO-compliant
Visa. Mastercard. ATM and cash cards
for on-line purchases. (It becomes easy to
use your imagination as to what can be
done with such features.)

In addition to partnering with
Progressive Networks. maker of
RealAudio streaming software. WebTV
is working with Headspace. a company
co-founded by musician/composer
Thomas Dolby Robertson. that special-
izes in music and sound technology for
the Internet and interactive entertain-
ment. Headspace is providing the music

Built inside is a
powerhouse audio
system.

and audio effects technology for WebTV.

Headspace will be launching its RMF
(Rich Music Format) technology with
WebTV. RMF is a platform-independent
open standard created to provide intelli-
gent musical interactions in the multime-
dia and on-line arenas. It allows the
streaming ol high-quality MIDI music
integrated with digital audio. RMF files
are designed to be compact and respond
intelligently to a user’s interaction with a
web site or CD-ROM. Audio quality is
much higher than with most multimedia
or Internet technologies.

It you think WebTV just came out of the
blue. you are about right. Founded in
1995 by three Apple Computer veterans
now in their early 30s. the start-up has
been secretly developing its Internet
capabilities under the fictitious business
name Artemis Research in the garage of a
former automobile dealership in Palo
Alto. Calif.

There is some serious talent and money
behind the new company. CEO Steve
Perlman designed much of the underly-
ing video. graphics and multimedia tech-
nology in the Macintosh computer. COO
Bruce Leak is responsible for creating
Apple 32-bit Color Quickdraw and
industry-standard Quicktime multimedia
software. Senior engineering vice presi-
dent Phil Goldman created Multifinder.
the heart of the Macintosh operating sys-
tem. Their financial backers include Paul
Allen of Microsoft fame and former
movie mogul Marvin Davis.

For more information on WebTV tech-
nologics. products or services. call (415)
614-5566: or e-mail: pr@webtv.net.
WebTV home page is at http://webtv.net

gao

Frank Beacham is a4 New York-based
writer and producer. Visit liis Web site at:
hitp://www.beacham.com. Mail: 163
Amsterdam Ave. #361, New York, NY
10023. E-mail: frank@beacham.com




MDS-B3/B4P rprofessional MiniDisc Cart Recorder/Players

® Rugged enough for on-air Radio and Television broadcast m Features balanced Analog
XILR /Os SPDIF Digital I/Os m Wired Remote Control m RS-232C Remote Interface
® Rack 3 units side by side

MDS-302 Full sized Studio Rack Mountable (Option) MiniDisc Recorder

® Features Jog/Dial for editing and title input, suitable for fast editing and dubbing
® Optical Digital and Analog inputs and outputs @ Wireless Remote Control with 10 Key
Direct Access

MZ-B3 Pportable MiniDise Recorder/Plaver

m ldeal for location interview recording B Features built-in Microphone and Speaker
® Mono Record Mode for 148 minutes of record time m Digital VOR (Voice Operated
Recording) function m Remote track mark

MZ-R3 Portable MimDisc Stereo Recorder/Plaver

® Sony’s smallest portable sterco MiniDisc Recorder ® Features Digital Input, separate
Analog Mic/Line Inputs and Line Level Output ® Rotary Dial for editing and title input
® 10 second shock resistant Memory Buffer

Tl g

MD Four-track Digital Recorder with built-in Mixer

# Offers independent 4-track recording ® Individual Track Editing ® Near-CD quality
sound & Can re-record on a single disc over a million times m Writes Disc and Track ritle
& Olfers over 35 minutes of Digital Audio
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SONY

Take your
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from
MiniDis

creator.

For Professional Use
PRMD-74

ake advantage of the MiniDisc format by taking your
cue from Sony. After all. not only did we create an entire
MiniDisc product line - we created the MiniDisc. And our
latest creations are proof that big ideas come in small pack-
ages. Consider the convenience of editing on location with
instant access o tracks; being able to re-record over a mil-
lion times on a single disc (with 74 minutes of digital
audio); and having a shock resistant recordable media so
small it could easily quadruple vour storage space. Frank
Beacham ol Radio World had this to sav about the MZ-B3
MiniDisc Portable Recorder: “Its powerful search features
could be a lifesaver for radio news reporters trying to access
a newsworthy sound clip under deadline pressure... It was
indispensable...” And Chris O'Brien, Program Dircctor o
WRCY in Washington D.C., said this about the Sony MiniDisc
Cart Recorder: ~...Everything I needed was all in one place,
and I didn't need to rifle through a stack of carts every time
I nceded a particular sound clement.” For compact impact
at your radio station, make Sony MiniDisc products part of

your format — and get on the digital fast track to success.

L3 R3S ASQIRYY . BT MDD

1996 Sony lectronies Ine. All righis reserved. Reproduction in whole or in part without
written permussion is prohibited. Sony and MimDisc are tradeimarks of Sony
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Redefining Radio ‘Markets’

FCC Definition of Radio Market Could
Contribute to Increased Local Concentration

by Harry Cole

WASHINGTON That sound that you
may have been hearing at all hours of the
day and night since last February is
probably nothing more than the sound of
the radio industry consolidating itself
into a nice little club of four or five
licensees who will control all the radio
stations in the country. probably in the
next week or two. (Okay. so I exaggerate
— maybe there will be as many as 10 or
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SLAVE D-80s for 16 & 24 TRACK RECORDING

The D-80 can be slave or master to other D-80s/ DMT 8s
and the outside world wa its standard built-in MTC. and
is sample accurate unth Word Clock (optical SrP-DIf)

D-80 Digital Mu

for further information contact Fostex Corp. of America - 1543| Blac

12 different licensees ...)

While anybody with halt a brain expect
ed consolidation to tlow from the enact
ment of the Telecommunications Act ot
1996. it is probably safe to assume that
the speed with which that consolidation
has been occurring has surprised many.

One factor likely contributing to the
speed of that process is the ability of
group owners (0 acquire not just a lot of
stations. but a lot of stations in particular
markets — notwithstanding the tact that

Congress retained local (albeit relaxed)
ownership caps.

The particular question of how those
local ownership caps are being applied
provides interesting insight into the
thinking. or lack of thinking, that went
into the deregulation ol ownership limits

Old limits

Betore the enactment of the
Telecommunications Act of 1996. there
were limits on the overall number of
radio stations you could own nationally.
and also limits on the number of radio
stations you could own in any particular
market. With respect to the local limits.

Now you can
record 8 tracks
Simul’raneously
at CD—q uali’ry
on a removable

hard dvive with

No compv*ession

and no compv*omise!

]
&
o
.
@
w©

I inally. you can have an expandable IDE-based
digital removable hard disk system which offers up

to 40 minutes”* of true multitrack recording, non-
destructive ‘cut, copy. move & paste’ editing,
instant locate & search, five 'virtual reels’, digital
and analog inputs/outputs along with a removable
front panel which acts as a full function remote
control—all in a package which is a snap to use and
incredibly affordable. So much so, you might want to
buy two or three for 16- or 24-track recording
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capability. Visit your Fostex Dealer today!

Now free software TrackManager a new professional
track sheet database for both the MAC and PC
Windows $59.00 vaiue

’Hv‘ap <

m Ave. - Norwalk, CA 90650 - Voice:(310) 921-1112 Fax:(310) 802-1964

http://www fostex.com

the commission’s rules prohibited any
one entity from owning more than two
sltons ina given service in a given mai
ket. Life was pretty darned simple

But then along came Congress. which
climinated entirely the national ownet
ship cap and which increased the number
of stations that could be owned locally.
According to Congress. local ownership
limits would depend on how many sta-
tions already serve the relevant local
“market.” As a result. one licensee could
control as many as eight stations (no
more than five in the same service) in a
given market. as long as the market had
45 or more commercial radio stations.

While Congress’ specific rationale is not
stated in the legislation. it is apparent
from the numbers that Congress did
intend that. even in the smallest markets,
there would be at least three competing
radio licensees. And in the biggest mar-
kets (with 45 or more commercial sta-
tions). there would be at least six differ-
ent competitors.

So far that seems to make sense. But the
problem is that Congress. apparently
without thinking about it too much. decid-
ed to use the FCC definition of market.
even though that definition had been
developed in the context of a far different
set of ownership rules. Congress™ decision
has created. shall we say. opportunities
that Congress may not have anticipated.

City-grade signals

The FCC definition of a market depends
on the city-grade signals of the stations (o
be commonly owned. When the rule pro-
vided that. no matter how many other sta-
tions might be around. you could own
only two stations in a given service with
overlapping city-grade signals. that defi
nition may have been appropriate. But
when the possibility exists that you can
own up to eight stations in any particular
market. how you define the term market
suddenly takes on added significance.

Take Trenton. N.J. A swell town. the
capital of the state of New Jersey. a sub-
stantial community with a significant
suburban outgrowth. It’s got a metro pop-
ulation of more than 300.000. It's teated
by local folks. and by at least one nation
al audience ratings service. as a market
unto itselt. While Philadelphia i1s 30-40
miles down the road. Philadelphia is its
own market. independent of Trenton. and
vice versa.

At least. that's what folks in Trenton
used to think.

There are eight radio stations licensed to
Trenton or its suburbs. If Trenton were
viewed as a stand-alone market (as com
mon sense dictates) under the new local
ownership limits. the most stations any one
entity could own in the Trenton market
would be tfour. So the most ownership con-
centration you might normally expect
would be 1o have all the stations in the mar-
ket owned by two ditterent licensees. each
holding four of the eight local licenses.

But wait. According to the FCC's detini-
tion of market for multiple ownership
purposes. you look at the total number of
stations — irrespective of their communi
ties of license which have city-grade
contours that overlap the city-grade con-
tours of the stations to be commonly
owned. So if you start oft with a Class B
FM station (or a reasonably high-powered
AM station) in Trenton. you immediately
expand the relevant market to include
most, if not all, Philadelphia stations:
because most Philadelphia stations are
higher powered. their city-grades extend

continued on page 18 p
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FCC Should Redefine ‘Markets’

P continued from page 16

out toward Trenton, so much so that they
easily overlap city-grades from Trenton.

Counting stations

So when you define the Trenton market
to include the majority of stations in
Philadelphia (and other communities in
the vicinity). suddenly you find that the
Trenton market doesn’t just have eight
little old local stations: rather, it has as
many as 30 stations! Under the new local
limits, that means that a single licensee
could legally own seven of the eight
radio stations licensed to Trenton or its
immediate suburbs.

In other words. despite the fact that

local ownership is supposed to be limited
in some meaningful sense. the way that
limitation is being implemented by the
commission effectively eliminates most
meaningful restrictions. The result is that.
even as you read this, local concentra-
tions of ownership are flourishing well
beyond the constraints which Congress
seems to have believed it was enacting.
Trenton is not the only place where this
phenomenon could occur. For another
example. an entity seeking to own seven
stations in Rochester. N.Y.. advised the
commission — accurately. as far as |
know — that there were 30 stations in the
relevant Rochester market, i.e.. enough
stations to support common ownership of

seven stations in the market. But to get
the total number of market stations up to
30. the applicant included among those
30: a station in Buftalo: a 3.8 kW FM
station more than 20 miles from
Rochester: and a 0.9 kW AM station
some 40 miles from Rochester.

All of these stations do appear to satisty
the FCC’s definition of being “‘in the mar-
ket” because their city-grades overlap, to
one degree or another. the city-grade of at
least one of the stations to be acquired.
But you still have to wonder how the
commission or Congress could ever seri-
ously contend that a station in Buftalo. or
a 900 W AM station 40 miles outside of
Rochester. constitutes a competitive

The One-Box
ISDN Solvution

The Nexus travels light.

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, Adot;, 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. or 0-800-96-2093 in the U.K.
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voice in the Rochester market.

There are. presumably. many other such
examples across the nation. Again, [ note
these particular examples not to suggest any
wrong-doing on the part of the applicants in
question — they are. after all. merely taking
advantage of the law as written.

Limited sense

I do mean to suggest that the law, as
written. makes only limited sense.

From what I can see. the problem arises
from laziness or carelessness on Congress’
part. Congress. enthralled by the hypnotic
notion that “deregulation invariably leads
to greater competition,” chose to deregu-
late local ownership limits somewhat.
That’s fine. But in doing so. Congress
seems to have neglected to think through
the details of how that deregulation was to
be implemented. In particular, Congress
appears not to have given any attention at
all to the definition of market. Instead.
Congress simply bucked that question
over to the commission.

The result is that Congress’™ deregulation
is likely to diminish local competition,
rather than enhance it. It one entity can
own seven of the eight radio stations
local to a market like Trenton. it seems
that competition has suffered. The same
is true if increased concentration of con-
trol in a market like Rochester can be jus-
tified on the basis of a 900 W station
nowhere near Rochester.

Of course. the commission itself could
correct this problem by adjusting the det-
inition of market in light of the new local
limits. The FCC has taken no steps at all
in that direction. however. and with the
breakneck speed of consolidation. both
national and local. 1t is doubtful that the
FCC will ever take such steps. And. with
the current speed of consolidation. if the
commission waits much longer. the issue
may become moot.

If you have any questions about this,
you should be sure to discuss it with your
communications counsel.

Harry Cole is a principal in the
Washington-based law firm of Bechtel &
Cole. Chartered. He can be reached at
(202) 833-4190.
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:
BSOS

This | in, 3 out distribution amplifier
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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 a data sheet and a dealer list
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Shively FM Antennas offer stand-
ard features often unique in the industry:
Our unique fine-matching transformer,
included as standard equipment on Shively
commercial antennas. can correct VSWR
mismatches of up to 1.5:1 to compensate
for tower effects. Unlike most others, it is
tunable both under power and pressure, so
it requires no disassembly of the system,
and no adjusting of taped slugs for tuning.
This means a better match, with less
rigging time and costs. Watch future issues
of Radio World for other unique Shively
features.

Shively Labs

A Division of Howell Laboratories, Inc.
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Painting Towers Takes Time, Diligence

Painting a Tower Can Be Time-consuming Work,
And Sometimes You Get More than You Bargain for

by Troy Conner

BRASSTOWN, N.C. Think quick
now. When was the last time the tower
was painted? It yvou have a hard time
remembering exactly when. then it's
probably been too long.

Generally speaking, after three to five
years the paint is probably no fonger in
compliance with FAA specilications.
The paint on most towers 1 have reason
to climb is not even close to required
retlectivity.

Anvone who owns or is otherwise
responsible for the care and feeding of a
tower should call their regional FAA
office and request of copy of FAA
Advisory  Circular  70/7460-1H
“Obstruction Marking and Lighting.”
This free publication is the FAA rule
book regarding tower marking (painting)
and lighting.

Valuable tool
An aviation-orange color tolerunce chart,
purchased from a paint manutacturer. 1s

also a valuable tool in determining the
condition of the paint. Sampling should
be done on the upper half of the structure.
as weathering is greater there. This is a
task that can casily be performed during
an annual inspection. relamping or any
other task that requires personnel to ¢limb
the tower.

Tower painting is a notoriously expen-
sive. less-than-glamorous purchase. It's
like buving tires. you know vou have to
doit. but it’s just not fun or very satisty-
ing. so it is often put off as long as possi-
ble. As ua painter of towers. trust me
when [ sav that tower painting is not.
and [ repeat not. fun. It is extremely
messy. monotonous and just generally

SIVIARTS Broadcast Systems

DIGITAL AUDIO FOR EVERY BROADCASTER, BIG AND SMALL!

Totally automate your operations with these off-the-shelf systems
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takes much longer than [ would like it to.

Modern advances have helped. Latex
paints and the airless paint sprayer are
indeed godsends. as are the pressure
washer and. in severe cases. a sand-
blaster. I do not mourn the demise of the
old traditional paint mitt. 1 have returned
to the ground sunburned. wind-burned
and red-eyed after a long day of paint-
ing. and then faced the indignity of hav-
ing to soak my hands in gasoline to
remove my shirt sleeves from my wrists
once too many times to miss the paint
mitt and non-water soluble paints.

Unforseen disasters

Along with the technological advances
come the unforeseen disasters. Take for
example a friend and competitor of
mine. A nice guy and a tower painter
extraordinaire. I can literally identify his
work. he is that good. Starting as a
teenager. he has done nothing but paint
big towers for more than 20 years. He
truly understands paints and the painting

Expect a good
contractor to spend
one or more work
days for each
hundred feet.

process. He takes his time doing the prep
and primer work. Lastly. he sprays a nice
heavy coat of paint on every bit of
exposed steel.

Paint is pretty heavy stuff. and to
generate sufficient head to pump it
straight up — up to 2.000 feet — takes
one heck of a paint sprayer. We're not
talking about something you pick up at
the local hardware store to paint the
house. It takes roughly five to 10
horsepower to push paint that high in
the air. We're talking about a sprayer
that can suck up a five gallon bucket of
paint just to fill the hose. Typically. a
tower sprayer is a gasoline-powered.
commercial paint pump capable of run-
ning half a dozen guns. of which only
one portis used.

Hot towers

Back to my friend. He shared this hor-
ror story with me on a job we worked
together in Southern Texas. Years ago.
right after building his first airless paint
spraver. he was painting a small AM
tower just outside of Washington. It was
his first AM station using the sprayer. As
was typical in those days. he was work-
ing the tower hot because the station
would not or could not afford to be oft
the air for any length of time. much less
the time it takes to paint a tower proper-
Iv. The rubber paint hose was OK. it
couldn™t ground the tower out. so up the
tower he headed towing the hose.

Meanwhile. on the ground the Briggs
and Stratton five-horsepower sprayer
was running wide open. At some magic
point the radiated frequency equaled the
fength of the hose then suspended verti-
cally right next to the tower. and it
burned the hose in two.

Pandemonium then ensued. The
sprayer. pumping its little heart out. pro-
ceeded to shower a nearby Volvo dealer-

continued on next page P
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ship with five gallons of aviation-orange
paint, leaving more than 50 new cars
speckied in orange. Call the insurance
agent. There goes the profit on this job.
The culprit: the metat braided reinforce-
ment between the two layers of rubber in
the hose.

The task of finding a reputable. knowl-
edgeable painting contractor 1o paint a
tower can be a challenge. In the process
of inspecting towers across the country,
I have seen more botched paint jobs

99 AEV
CELEBRATES AN
UNPRECEDENT
OUTSTANDING
WORLDWIDE
SUCCESS!

than jobs done well. Most good paint
contractors will query the station owner,
manager or engineer extensively about
the site. in addition to asking for details
about the tower. A site visit prior to bid-
ding is a good sign on any job of signif-
icant size. A good contractor will pro-

vide you with a list of

references without being
asked. The same goes for a
certificate of liability insur-
ance. Check the references
and the insurance.

Watch a good tower paint
contractor and yvou should
see as much or more time
spent on the prep and prim-
ing as on the actual painting.
Spot primer should be
applicd immediately after
scraping and brushing an
arca. A pressure
often provides the best sur-
face preparation on badly
deteriorated or failed paint.
which also usually necessi-

tates the wpplication of

primer on the entire struc-
ture.

Prep time
Normally the top of the
tower will be more weath-
cred than the lower half, so
it should receive more atten-
tion and take longer than the bottom
half. In addition, you should see more

time spent prepping the white color

bunds than the orange. as the white
paint. having less pigment. normally

A

the whole world is asking for it.

=1y

AEV
ITALY
Phone
39+ 51
950249
950350

950201
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tails before the orange paint.

Expect a good contractor to spend
once or more work days tor cach
hundred feet of all but the smallest
guved structures. Self-supporting
structures are considerably more time
consuming due to the additional rig-
ging and contortions required to prop-
erly paint all surfaces: inside. outside.
top and bottom,

Old socks

A good contractor will also mask the
beacon(s) with garbage bags (removed
nightly) and probably use old socks to
mask the smaller obstruction fixtures.
All exposed steel should be thoroughly
painted. and that includes the ladder.
any platforms. antenna mounting hard-
ware. clc.

Keep in mind that the paint on the

tower has two distinct functions: to com-
ply with FAA regulations and to slow
inevitable corrosion. It is also wise to
request that the guy termination hard-
ware be painted with cold-galvanizing
compound. Arcas that should not be
painted include any rigid transmission
lines and the insulators at the base of
AM towers.

Finally. any good contractor should not
object to having their work inspected by
an independent tower firm. Close-up
photographs of the paint at a dozen or
more points on the tower should provide
a sufficient sample to determine the
quality ol the work.

Trov Conner is the owner of Tower
Maintenance Specialists, and can be
reached by phone ar (704) 837-3526; or
by fux ar (704) 837-1015.
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Troubleshoot Wandering Patterns

by John Bisset

SPRINGFIELD, Va. That I4-month
deadline for NRSC and harmonic mea-
surements for AM stations is near —

depending on when you made measure-
ments last year. Remember that in addi-
tion 1o checking the close-in “NRSC”
emission requirement. stations stitl must
measure their harmonic frequencies and
record the result. along with a descrip-
tion of the measurement procedure
Refer to 73.44 and 73.1590 for more
information.

* k %

Speaking of AM. we encountered a
chient with what appeared to be a wan-
dering pattern — the phase and ratios
of the four-tower array were changing
as he watched the parameters on his Pl
AM-19 antenna monitor. The phases
were drifting up to 20 degrees trom the
norm. and the loop ratios were at least
10 percent out. It sounded like a capac-
itor was going bad somewhere. The big
storms we'd just had the might before
could have causcd the problem. we
surmised.

Our first step was to pull the J-plug tor
each tower. one at a time. to see 1f the

problem would settle down. The problem
persisted. Thinking the problem was in
the phasor. one of my associates suggest-
ed we check the monitor points. They
were rock stable.

Now we were getting somewhere
Because nothing looked amiss in the
phasor and the common point impedance

pad to feed down an equalized line to
start a cart recorder at the other end.
Seems he had a number of kevpads in
his parts box. and didn"t want to spend
the money for the Radio Shack equiv-
alent. After finding the schematic.
which 1 think I got from a ham publi-
cation vears ago. | thought it might

which will vary according to voltage
and relays used. but the circuit is ideal
tor walk-away jocks who only have to

insurce that a fresh cart is in the
machine. and the record button has been
pushed.

The circuit is also helpful in preventing
the airing of an old traftic report. It the
record button is still lit. you know the
traftic person has not yet recorded the
report.

* % %

was normal. our attention
turned to the antenna monitor.
Yes., sometimes  Potomac

Figure 1

TOUCHTONE PAD WIRING
(For Amateur Use)

Instruments gear breaks
especially if it was helped
along by lightning. In this
case, the +15 V DC supply
was no longer regulated. and
was reading 22 V.

It you suspect vour antenna
monitor. check all the DC
power supply voltages first.
and particularly the filter
capacitors. Because the moni-
tor bases its calibration and
operation on reference volt-
ages. they have to be right to
give you good readings.

* % %
I got a call the other day
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|
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Black

Blue

Touchtone Pad

White

1000 ohms

:

Orange/Black

from an engineer who was
looking to set up a touchtone

| |

470 ohms

1000 ohm linear

s

2.2 MFD

Audio
Output

9vDC

N
N

/27

-

it’s Time to
Specify the Wiring,

Specify a Whirlwind
Turnkey Custom

Circle (213) On Reader Service Card
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be usetul to others.

Figure | shows the hookup. which we
ran into one of the mic mixer inputs. On
the receive end. the touchtone decoder
hung across the line. The record proce-
dure. which came from the folks at
Metro Traffic. is unique. The talent
presses digit 1 for example. holding it in
for about two seconds. The touchtone

A number of stations are racking up old
VHS recorders with a three or six-hour
audio tape of programming — just in
case. With the “smart™ remote control
systems or even the cheaper “dial-up”
systems. engineers have a means of stay-
ing on the air if an STL is lost.

Figure 2 shows a simple maodification
that was originally used tor Technics

Figure 2

~ : )

[ ™[] 1/8" TRS Jack
L~

| K1 +7.5VDC

—0 ; O— — Ground

S S,
Front panel “Play" Switch ﬂ‘:

decoder senses the digit. and is wired to
pull in a relay when it sees the tone.

The wiper of the relay is connected to
an clectrolytic capacitor. The N.O. relay
contact is tied to +12 V (or whatever
voltage vou are using). When the
decoder senses the correct tone. the relay
contacts move to permit the capacitor to
charge from the +12 V supply.

When the traffic reporter releases the
touchtone digit. the decoder drops out. as
does the relay. The N.C. relay contact is
then tied to the coil of a second relay.
and then to ground.

As the capacitor discharges through the
second relay coil. that relay briefly clos-
es. The normally open contacts of this
second relay are connected across the
start cireuit for the cart machine.

The traffic reporter was instructed to
hold the button down for three seconds.
release. wait half a second. and begin
the traftic report. You'll have to experi-
ment on capacitor sizes and timing.

“consumer grade™ CD players to give
them remote start capability. Because it's
not wise to extend logic-level signals
over long remote start wires. an internal
relay powered off the player supply
takes care of turning the unit on. On the
SLPG-300 and -400 model CD players.
the DC voltage to power the relay is
found on the main PCB of the head-
phone power supply. K-1 i~ a 5V reed
relay. The normally open contacts paral-
lel across the PLAY switch. using
wirewrap wire tack soldered to the
switch contacts.,

John Bisser is a principal in
Multiphase. an engineering services
company based in Washington. He can
be reached at (703) 323-7180.

Tips for this column are encoura
ged. and published submissions qualify
for SBE recertification credit. Fax
them to (703) 764-0751. on line at
WRWBENCH@aol.com
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Stop Incidental Phase Modulation

by Tom Vernon

HARRISBURG, Pa. When interest in
AM stereo was at a high point a few
years back. there was some attention
paid to IPM, or incidental phase modula-
tion. as it related to tuning and adjusting
AM transmitters. Even if your station
isn’t planning a conversion to AM
stereo. you should still care about IPM
adjustments. for reasons this article will
explain.

Incidental phase modulation. as the
name implies. is an unwanted frequency
modulation of the AM carrier when
audio is applied. You might think of it as
the complement to the problem of syn-
chronous AM in an FM transmitter. It
usually occurs somewhere in transmitter
circuits associated with the modulation
process.

Figure 1 shows a textbook representa-
tion of the AM carrier and its upper and
— -

9
1
I 1
|
|

{ ]
N
1 11 [
l 1
| | ‘
| ‘ | : |
R |
" - LL - - |
| Figure 1 This is a textbook

representation of the spectrum of an
AM signal, just the carrier and two
sidebands.

lower sidebands. I the transmitter is
modulated at 5 KHz. then the sidebands
appear 5 KHz above and below the carri-
er. Two-thirds of the energy is in the car-
rier. while the remaining third is in the
sidebands. This idealized representation
of the AM spectrum assumes a distor-
tionless audio input through a perfectly
lincar system.

Figure 2 shows what happens when
phase modulation is added to the mix.
Our 5 kHz audio signal now produces an
infinite number of sidebands. each 5 kHz
apart. IU's easy to see that the legal band-
width will be quickly exceeded.

[f this isn"t enough to startie you.
consider the affect IPM will have on
your listener’s radios. Again. in the
ideal world. envelope detectors in AM
radios will 1gnore frequency or phase

— -

i
Resonant Frequency |
and IF Frequency

1
|
Lower than | Higher than
IF | I IF

»

|

1
Frequency |
|

Figure 1a |f a tuned circuit is tuned |
Ito the incoming I|F frequency,

frequencies above and below the IF |
receive less amplification than the IF |
itself.

modulation in a properly tuned signal.
But in the real world. receivers aren’t
always tuned dead on. or the radio
could have an asymmetrical IF pass-
band.

When either of these happens. a phe-
nomenon known as slope detection
occurs. Figure 3 illustrates how this can
take place. The end result is a drastic
level of distortion. which will probably
inspire your listeners to find another
station.

But wait. there's more. IPM products
can become AM as a result of phase
rotation when the signal bounces off
the ionosphere. In areas where the
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No more excuses for not having a compact, full-featured utility mixer. A
mixer you can plug in anywhere. Need more inputs? How about a submixer?
What about audio for video or multimedia? Get a TASCAM MO8. It's the
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the new breed of next-generation
mixers from the leader in recording,
TASCAM's new MO8 will surprise
you. You'll scratch your head trying to

figure out how we can give you so much

groundwave and skywave meet. high
levels of distortion can result. meaning
your station’s coverage area is greatly
diminished. In short. a nonlinearity in
any part of the transmitting or receiv-
ing system can have a negative impact
on the station’s effective coverage area.

The first step in investigating and elim-
inating the problem is assembling the
necessary test equipment. This includes
an audio oscillator, distortion meter and
spectrum analyzer. While there are ways
to cure [IPM without the spectrum ana-
lyzer. they are more tedious and ditficult.

The first step is to minimize harmonic
distortion. Excessive THD will mask

Balanced Inputs and Outputs

ible

Doub

P

£Q on Every Input 2 AUX Sends

GET FOR

mixer for so little cash. No tr

dealer. Get yours today.

«pSCAL,

FAXBACK 800 * 827 »

can have one. They're at your

[PM distortion products on the spec-
trum analyzer display. so they must be
dealt with first. Modulate the transmit-
ter at 100 percent with a |1 kHz tone.
Verify that the distortion is below | per-
cent. Even older tube transmitters
should be able to do this with ease. If
not. find out why or reduce modulation
slightly so you're below the | percent
THD threshold.

As long as harmonic distortion is below
| percent, the additional sidebands will
be about 40 dB below the | kHz side-
bands. This being the case, whatever else
you see on the spectrum analyzer display
will be easily identified as IPM.

Eliminating IPM follows the standard
procedure of starting with the most like-
ly suspects and working backwards.
Remember that there can be multiple

continued on page 26 p
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IPM Adjustment Vital to Signal

P continued from page 25

causes of IPM. so don’t quit after the
first adjustment yields an improvement.

Experience shows that the PA stage of

plate- and pulse-modulated transmitters
is the most common offender, and
improper neutralization is the most fre-
quent cause. Many older | and 5 kW
transmitters used triodes in the final.
and adjusting neutralization is standard
procedure whenever tubes are changed.
In fact. adjusting for minimum IPM is
also the best way to ensure proper
neutralization.

Even PA stages with tetrodes can

undesirable 1PM products. The solution
here is to add just enough capacitance
to cancel out IPM. This can be a tricky
chore. with disastrous results awaiting
experimenters. It's a job best left to a
consultant.

Working backwards. modulation
changes on the PA affect the grid. which
in turn. can affect the RF driver stage.
An adjustment for optimal IPM may be
diftferent than that for peak grid current.
Going the other way. the load on the PA
can also be a source of problems. If the
ATU or phasor is nwrrowband and pre-
senting an asymmetrical load to the side-

the last 10 years were designed after
[PM became widely known and should

not pose any problems by themselves. If
a check reveals objectionable levels of

[PM in a newer transmitter. compare
readings on the dummy load and anten-
na. IPM products that only show up
when the transmitter is connected to the
antenna suggest antenna/ATU problems.

To properly adjust the neutralization.
tweak the control while observing the
spectrum analyzer display. Caretul
adjustment should yield sidebands that
are at least 50 dB below the first-order
stdebands. In some instances. there

cause problems. While they don’t need
neutralization. they can still create

7

TRYING TO MAKE SENSE OUT OF DIGITAL AUDIO SYSTEMS?

It's not easy trying to understand the conflicting claims made
by different manufacturers when you're buying a Digital Audio
On-Air & Production System. whether a single. multipurpose
Workstation or an integrated. multiple studio setup. At one end
of the spectrum, you're faced with a wide variety of simple “Cart
Machine Replacements.” and on the other, products whose
complexity confounds even the most seasoned broad-
cast engineer.

The ENCO DAD486x Digital Audio
Delivery System solves the problem!
DAD is simply the most powerful On-Air
& Production system available, yet its
uncomplicated approach and inherent ease
of operation makes immediate sense to any
user.

* Intuitive On-Screen displays that are imme-
diately tfamiliar to operators. Optional
Touchscreen makes operation quick and easy.

* Complete On-Air flexibility with various **Virtual
Machines™ for Live Assist. Automation, or
Satellite Programmed operations. Interface to
other equipment plus scheduling and billing pack-
ages. Seamless segue and voiceover transitions
sound “Live™ in all modes. Script capabilities can
be included.

bands. this can cause IPM as well.
AM transmitters that were built within

Thereisa better way!

may not be enough range in the neu-
tralizing circuit to perform a complete

3

* Full production capabilities. including Graphic Cut & Paste
Assembly Editing. Includes analog and digital inputs/outputs.
Interfaces with most multichannel editing packages.

* Runs on DOS for proven speed. reliability. and compatibility

L with other equipment: not an operating system original-

ly intended for multimedia applications. This is a pro-

tessional tool meant to produce efficiency and profits,
not entertain the staff’

* Operates on common off the shelf computers and

network architecture. You won't be locked into

proprietary hardware that may not be available

whenever you need service.

* No monthly licensing fees. DAD is an out-

right purchase. Software upgrades are free

for the first year.

* DAD is proving itselt everyday in radio
and TV facilities worldwide.

Call Your DAD486x Dealer or ENCO

For Complete Information

® ENCO

SYSTEMS, INC.

24403 Halsted Road. Farmington Hills. M1 48335 USA
TEL: 800-362-6797 or 810-476-5711 FAX: 810-476-5712
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neutralization. This can be the result of
either a design oversight in the trans-
mitter or the use of tubes with extremes
of interelectrode capacitance. This is a
fairly common occurrence with rebuilt
tubes or new tubes manutactured over-
seas. In either case. experimenting with
the right value of padder capacitor
should take care of the problem.
Experimenting with all the adjustments
related to driver tuning can result in

— —

Resonant Frequency

TN
Highe "‘a; /‘_ __,___L___
[ S S U U—

Figure 1b On the other hand, in a
mistuned circuit, frequencies above
the RF receive more amplification,
while those below receive less.

further improvements to the IPM num-
bers. Sometimes even slight adjustments
can have dramatic effects. The optimal
position for the IPM null may not be the
point of peak grid current. This is OK. as
long as vour final adjustment provides
cnough grid drive to maintain positive
peak capability. To finish off. expand the

Figure 2 Phase modulation of the |
AM signal will create an infinite
number of sidebands.

display on the spectrum analy zer and go
back to fine tune all these adjustments
for symmetry of second- and third-order
sidebands.

Unfortunately. tweaking for minimum
incidental phase modulation isn’t a one-
shot deal. When vou replace tubes in the
final. the procedure needs to be repeated.
as new tubes will have different inter-
clectrode capacitance.

[t's worth noting that adjusting for
minimum [PM is an acceptable way to
neutralize the final. but proper neutral-
ization does not ensure minimal IPM.
This is because the IPM null is much
more precise than the dip ohserved
with traditional  neutralization
procedures.

Taking the time to do regular 1PN
adjustments can enhance the signal in
vour primary coverage arca. as well as
mahke you a good neighbor in the crowd-
ed AM spectrum.

Tom Vernon is completing his Ph.D. at
the University of Pennsvivania in
Philadelpliia. You can reaclh Tom via e-
mail at theernon@aol.com: or by calling
(717) 367-3595.
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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 Ve 3
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
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Keep Up with Current Distribution

by W.C. Alexander
Part Il

DALLAS In the first of this series of arti-
cles on AM antenna systems. we looked at
some basics and learned some of the buzz-
words of the trade.

In this installment. we'll pick up where we
left oft and continue with the fundamentals.
Some of this may be familiar material to
you and if so. take this opportunity to brush
up. For those for svhom we are breaking
new ground. pay close attention because
this material lays the foundation for more
complex topics to follow later.

call us first.

Repairs

Service

The Ariel .

615 East Brookside
Phone: (719) 634-6319

An insulated, non-top loaded tower will
typically have a current loop (or maxi-
mum) 90 electrical degrees down from the
top of the tower. It the tower is shorter
than 90 degrees long. the current loop will
occur at the tower base.

Current distribution on a single. insulat-
ed. uniform cross-section radiator will be
more or less sinusoidal in nature and is
approximately defined as follows:

=L sindG -y

a
where:
i, = current in amperes at height y

I, = Maximum current in amperes

Satellite Equipment for Radio

if you're off the air and not
sure what direction to take,

We'll be the last call you make.

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

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

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

Satellite Systems has made a name for itseif 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

» exclusively from Satellite Systems

There is only one direction.

SATELLITE SYSTEMS

Colorado Springs, Colorado 80906

Fax: (719) 635-8151
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G = Tower height in degrees
y = height in degrees of current element

There is always a current node (or mini-
mum) and voltage loop at the top of any
tower that does not employ top loading.
As we move down the tower. the voltage
will decrease and the current will increase
in an approximately sinusoidal fashion
until a current loop and voltuage node
occur at the point 90 degrees below the
top of the tower. if the tower is greater

than 90 degrees tall. or at the tower base if

it is shorter than 90 degrees.

At the point where the voltage or current
nodes occur. the voltage or current does
not pass through zero but rather reaches
minimum values and shifts approximately
180 degrees in phase in traversing the
node region. On a tall tower (greater than
180 degrees). more than one node will
oceur along the tower’s length.

Many things influence current distribu-
tion on a tower. Cross-section, uniformity,
and nearby conductors are a few exam-
ples. In some cases (which we will
explore in detail in the future). there are
actually two currents flowing on a particu-
lar frequency on a tower — the current
that contributes to radiation and the cur-
rent that is induced from another nearby
radiator.

This is the norm in directional arrays.
where a tower will have current flow trom
its own excitation and current tlow from
radiation arriving from other elements in
the array. The current distribution on tow-
ers such as these is sometimes hard to pre-
dict using conventional methods.

For most purposes. we assume sinu-
soidal current distribution on a radiator.
and it usually works fairly well. Modern
computer modeling using moment
method analysis can. however. do an
excellent job of predicting the current
flow and distribution on a radiator. and
this gives the designer a much better pic-
ture of what is happening. Knowing the
current distribution is important to the

vertical radiation characteristics of an
antenna. Knowing where the current loop
is on an antenna is essential when detun-
ing a radiator for the purpose of eliminat-
ing reradiation.

Occasionally, it is beneficial to measure
the current distribution on a tower. To do
this, a small sample loop is constructed
out of copper tubing or aluminum angle
and fitted with some sort of insulated
bracket/handle so that all measurements
can be made with the loop the same dis-
tance from the tower leg.

Vertical radiation

Generally speaking. groundwave radia-
tion tand apparent ctficiency) from a verti-
cal radiator will increase as the current
loop moves up from the base. The opti-
mum clectrical length of a vertical radiator
is 225 degrees or five-eighths wavelength.
At this electrical length. current loops
oceur at 43 and 135 degrees abost the
base. Radiation on the horizon is maxi-
mized and radiation above the horizon is
minimized.

Shorter towers have more radiation
above the horizon and thus produce
more skywave radiation and less ground-
wave radiation. Towers considerably
shorter than 90 degrees produce so much
radiation above the horizon that much of
the power is wasted into space.
Nighttime power is usually much more
limited when using an electrically short
radiator. although considerably more
daytime power may be allowed as
a result of the reduced groundwave
efficiency.

The vertical radiation characteristic of a
vertical radiator that is not top loaded or
sectionalized. or the function of theta. is
defined as follows:

fig) = Los (GsinB) - cos G

(1 -cosG)cos O

where:

f(8) = function of theta

G = height of the antenna in degrees
0 = vertical angle

This equation returns a multiplier by
continued on page 31 p
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A ROOM WITH A VIEW.

reat studio systems start with vision. Take WKHX/WYAY for instance. When
Cap Cities/ABC decided to build a new home for Atanta’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 engincering stafl
to implement all the technical details of their vision. The result? One of the smoothest himctioning

broadcast facilities in the country.

Plannine new or uperaded studios doesn’t have to be overwhelming ust call the exparts at PR&I
8 8 8 |

and find out how casy and affordable a fully integrated, state of the art radio studio can be
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Measuring

» continued from page 28

which the inverse distance field of an Figure 1 —
antenna s multiplied to find the radiation '

at a particular vertical angle (0). For :

example. if a tower is 90 electrical degrees | 8
tall. has an iverse distance field of 300

mV/m at one km and you wish to tind the | ' \

radiation from the antenna at a vertical ’* \ T
angle of 20 degrees above the horizon. the
above formula gives us a function of theta
or multiplier of 0.914. Multiplying this by
the antenna’s groundwave inverse distance
ficld of 300 mV/im. we find that the radia-
tion at 20 degrees above the horizon is
2743 mV/m at one ki,

This information would bhe used in engi-
neering a nighttime allocation to deter-
mine how much skvwave field a particular
station would produce at a given location.
The design engineer would find the appro-
priate verticul angle for the distance to the
receiver. find the function ol theta using
this formula. find the skywave multiplicr
from the FCC formula and multiply that
by E(@.6) or the radiation at the pertinent
azimuth and vertical angle from the sta-
tion. I mention all this now only to show
the need to know the function of theta in
some eircumstances.

In Part 1 of this series. we touched on
one way an clectrically short tower can be
cleetrically lengthened using top loading
(sce Figure D1 a tower employs top
loading. the function of theta is computed
as tollows:

G=A+8 A

Top Loaded Tower

By way of example. if we have a
sectionalized tower that has a lower see-
tion that is 120 electrical degrees wll (A)
and the current distribution makes the
lower section seem as it it is 20 degrees
taller than that (B). the overall height is
220 clectrical degrees tall (Cy and top
loading ol the upper section results in
current distribution that makes the tower
seem as if it is 15 degrees taller (D) and

we want to find the function of

as Beovctamhy smB s Banctsn g i+ M theta for a vertical ;mglc of 30
ey o U Ten o T degrees. the above formula vields
0.393.

This formula is. obviously. quite
cumbersome and ditficult to solve
using a pocket calculator and

where: fth = function ol thet.
A = the physical herght of the toser in degrees
B =the ditterence. s : e apparent
clectreal herght dhased upon current distribution
and the actual physical heteht

tdegrees, between

5} verucal angle . aron .
Cil.\'ll}' o C()dllyll‘lg mto computer

language or a programmable cal-
culator.

I, for example. a particular tower is only
60 degrees tall (A)Y but employs op load-
ing that makes it scem 30 degrees taller
(B) based upon current distribution. and
we wanted to find the function of theta for
a vertical angle of 20 degrees. the above
formula vields 0.923. Note that for the
same electrical height based on current
distribution achieved through top loading.
the function of theta is higher than the
same clectrical height achieved without
top loading.

Insulated and grounded towers
By and large. the vast majority of AM
antennas consist of insulated base towers.,
Almost all directional arrays use insulat-
cd base towers, There are several advan-
tages to using an insulated base tower,
chiet of which is control of the current
distribution on the tower. Insulated base
towers are fed across the base insulator,
This type of tower is said to be series fed.
because the excitation is. in essence. fed
in series with the tower base.
Occasionally. it is advantageous to use a
grounded base tower as an AM radiator.
Such circumstances may include mount
ing of an M or other antenna on the
tower, use of an existing grounded base
tower for AM or, from time to time.
proximity of the tower hase o a populat
ed butlding or structure. In these cases, it

Sectionalized tower

Another type of antenna we brietly dis-
cussed in Part T was the sectionalized town
er. Sectionalization is used o increase the
groundwave efficieney (and reduce sky-
wave radiation) by placing an insulator
near the center of an electrically long radi-
ator and controlling the current low on

cach section with a network between the
i)

is possible to use a grounded base tower
with good results as an AM radiator il the
auy wiares are all insulated.

sections (see Fioure For sectionalized
towers. there is yet another formula to
determine the function ol theta: The base impedance of a grounded base

h m | th \ 14
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paper. However. it lends itself
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tower is essentially zero. but that imped-
ance rises with height above the base. At
some location up the tower (assuming it is
ol adequate height), a point will exist that
will provide an acceptable feed imped-
ance. The easiest way to feed a grounded
base tower is with a slant wire. which is
attached at the aforementioned point and
returns to the transmitter butlding at an
angle approaching 45 degrees. This forms
what is essentially half of a “delta™ match.

The location of the best attachment point
for the slant wire is usually determined by
a cut-and-try method. although experi-
ence on the part of the field engineer and
modern computer modeling techniques
can point to a starting point that should be

close to the desired impedance. In most
situations. it the teedpoint is properly
selected. the only matching needed will
be a series capacitor to cancel out the

inductive reactance of the slant wire.
Because the excitation in a slant wire
fed grounded base tower is shunted
across the grounded tower base. this type
of antenna is said to be shunt fed. The
current flow is up the slant wire and then
on up the tower to the top. where a cur-
rent node and voltage loop will exist.
Some current, however. also flows down
the tower from the slant wire feed point
and contributes to radiation. Because
there are two radiated ficlds betow the
feedpoint (one from the slant wire and
the other from the tower below the feed-
point). some suppression of radiation
occurs. usually on the side of the tower
continued on page 33 p
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We let Rick Dees use one
and now he won't give it back!
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“Nope. No way. Forget it.
This Instant Replay is mine.”

*" Hey, we understand. After all, Instant Replay
puts 1,000 of his favorite noises right in front of him
— ready for instant playback. No other audio player
makes it so easy to be spontaneous and creative.
It's fast, it's easy and it’s fun.
Check it out. One Instant Replay can store
up to 16 hours of stereo sound. That's 16 hours
of sound effects, spots, promos, even entire
songs — anything — and you can play any
of them back instantly just by pressing one of
50 Hot-Keys! There’s no need for a computer
and no need for training. It's self-contained
and it works right out of the box — just push

& . the buttons and go!
\“ 4 ] — To prove how
B A @l UUCLEEY |nstant Replay

p CallB18:951:0360_
e L S can make your

station better, you can Test Drive one
with no obligation! Call us now for free
overnight delivery of your Test Drive
unit. And like Rick Dees, once you
get your hands on Instant Replay
you won't want to give it back either.
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INSTANT REPLAY using the D-NET high-speed know what's where! audio on Instant Replay's
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360 Systems Instant Replay is a registered trademark of 360 Systems. ©1996 360 Systems.
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Following Antenna Current Flow

P continued from page 31

where the slant wire is located. Seldom 1s
this a problem. however. and the antenna
1s still considered to be a nondirectional
radiator.

Feed option

Another way to feed a grounded base
tower 1s to mount an insulated skirt on it
consisting of six or so wires suspended
off the tower on insulators and parallel to
the length of the tower. The skirt wires
are bonded together at the top of the tow-
er and then bonded to the tower itself at a
point that produces a desired driving
point impedance. usually somewhere
below the 90 degree point (0.15 wave-
lengths i1s a common location for this
bond). The skirt wires are also bonded
together near the tower base, and this is
where the excitation is applied. This type
of grounded base antenna is called a fold-
ed monopole.

The skirt wire conductors form the outer
conductor of a transmission line. Were
the short located at the quarter-wave
point. it would transform the short at that
end to an open at the other end. creating a
virtual base insulator at the bottom of the
tower. By adjusting the location of the
short between the skirt wires and the
tower. the impedance at the fteed point
can be adjusted to a favorable value. This
arrangement forms what is essentially a
“gamma’ match.

Current flow in a folded monopole is up
on the skirt wires and down on the tower
structure. Such antennas perform much
like base insulated towers. Radiation cur-
rent flows up the skirt wires to the tower

Figure 2

\ S
A
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G=A+B
H=C+D

O

Sectionalized Tower

and then on up to the top of the tower.
where a current node and voltage loop
will exist.

Base impedance

The base impedance of an insulated
base tower is determined primarily by the
electrical length of the antenna. cross-
section, the extent of the ground system
and the elevation of the feed point above
ground. Short towers have much lower
base resistance. and the reactance
becomes quite capacitive.

When base resistance is quite low, the
fixed ground loss of one to three ohms
becomes a significant part of the radia-
tion resistance of the antenna. This. in

part. is the reason that short towers are
less efficient than tall towers.
Taller towers have higher base

designing an antenna system. Empirical
tower base impedance data is available
and published in many places. both in

By and large, the vast majority
of AM antennas consist of insulated

base towers.

resistance. and at some point (usually
around 80 electrical degrees). the reac-
tance crosses over and becomes induc-
tive. There is some benefit to selecting a
radiator with close to a zero reactive
component in its base impedance when

tabular and graph format.

Through the use of moment method
computer modeling. the base imped-
ance of many different tower configu-
rations can be accurately predicted.
This is particularly useful with tapered
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or free-standing towers, where the
cross-section is great and the parallel
capacitance of multiple base insulators
is significant.

In grounded base. shunt-fed towers. the
feed point impedance is more dependent
on feed point location. Because this is
usually at least to a degree within the
control of the user. a desirable base
impedance can often be obtained. This
impedance often has a relatively large
reactive component: the resulting Q is
usually higher and bandwidth lower than
that of an insulated tower of the same
height.

Doo

Cris Alexander is director of engineer-
ing for Crawford Broadcasting in
Dallas. He can be reached at (214) 445-
1713, or by e-mail ar 76440.1670@
compuserve.com
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Equipment and Applications for Radio Production and Recording

Getting Tubed for Less with PAIA

by Alan R. Peterson

WASHINGTON The whole world
and his brother are making vacuum tube
processors. Preamplifiers. compressors.
limiters and audio mixers arc available

and bottom of a waveform. A trimmer pot
adjusts the symmetry of the output wave-
form. An IC output stage converts the
12AX7 hi-Z output to levels consistent
with modern audio equipment. Two such
circuits make up the TubeHead.

code paint during manufacture. leaving
a number of “mystery” components that
required checking.

Do you despise wallwarts? PAIA
includes a generic OEM one and tells
vou to cut and discard the connector so

Picture 1

everywhere. promising salvation from
“sterife’ digital audio.

Tube gear can be pricey. The high-
voltage variety requires heavy multi-
wound transformers and nasty voltages.
Low-voltage. starved-plate hybrid cir-
cuits are reasonably priced. but still cost
more than a simple solid state device.
For stereo. double the price.

If you want to get tubed without
getting hosed. meet the two-channel.
bare-bones. hybrid TubeHead for only
about $100. The unit comes from PAIA
Electronics: quite possibly the most
interesting company vou never heard of.

Those fabulous ‘70s

PAIA (sounds like papava) came along
in the 1970s with a line of inexpensive
D-1-Y electronic music and audio Kits,
including the Gnome Microsynthesizer.
a novel handheld oscillator/filter device.

Today. the company. headed up by
John Simonton. boasts studio EQs and
compressors, guitar effects. a mixer. a
vocoder and Theremin. all in kit form.

Musicians. experimenters and hackers
form the core of PAiA clientele. but the
TubeHead is quite appropriate for the
serious production rat.

Circuitry

The TubeHead hybrid circuit uses a
twin-triode 12AX7 and a pocketful of
5532 op-amp ICs. See Figure 1.

An op-amp stage is coupled to the
erid. Low supply voltages and plate

Figure 1

There are three pots per channel. An
input “Drive” control. a "Pre/Post™
blend control to mix tube and solid-
state sound and an “Output” level
adjust. Do not expect a pair of ruby-
jewelled d”Arsonval meters. The $100
TubeHead only has clip LEDs.

Power comes from a 12 volt wallwart
supply. A 4049 chip running at 60 kHz
and a voltage multiplier circuit pump
out 45 VDC for the plates. Two chan-
nels of wbe processing are available in
one rackspace.

The TubeHead is tor recording and
processing purposes. Similar TubeHead
products include a mic preamp. guitar
amp simulator and a hi-fi version with
RCA jacks.

But first ...

Before vou send any audio “through
the bottle.” you have to solder the thing
together. It is after all a Kit. leaving the
quality of construction and function
mostly up to you. If you have a prob-
lem. you fix it yourselt.

For many. this is an equitable tradeoft: a
fow initial price in exchange for a couple
of evenings spent building the device.

The quarter-inch aluminum front panel
is pre-drilled and screened. The metal
chassis is lightweight aluminum, The PC
board is of good quality and components
are caretully counted and supplied.

Instructions are clear and concise. All
steps are checked off as they are com-
pleted. Tips like “don’t wear nylon™

Qutput

currents make the tube operate in its
nonlinear range.

The plate of one triode is coupled to the
erid of the second. clipping both the top

(preventing potential static damage on

the 4049 IC) pepper the instructions.
Keep a VOM nearby to check the tiny

resistors. Many missed getting color

it may be soldered to the PC board.
Trust me. there is a perverse pleasure
derived from being told to deliberately
mutilate a wallwart.

Rather than a prebuilt wire harness,
PAiA sends wire for you to clip and
strip yourself. This results in a rat’s nest
of shielded cable and hookup wire
inside (see Picture 2). but saves money.
A harness assembly would only add to
the price of the kit. Similarly. the jack

the tube into clipping. The Pre/Post
control balances the tube and op-amp
mix: dial in a little or go full-bore. The
Output dial adjusts levels going into the
next device. The trimmer pots alter the
amount of clipping done to the wave’s
top and bottom. The clipping also adds
some amplitude limiting to a signal.

TubeHead sounds really tubey without
sounding like a cheap fuzz effect. Don’t
expect sophisticated. pedigreed. silver-
plated sound. Properly tweaked. this box
can be as surly as a Philadelphia cabbie.

Undesirable for production? Not at all.
especially for alternative-leaning radio
production. In-your-face promo work
takes well to a dose of clipping and the
edgy sound a TubeHead preamp can
dial up pulls this effect off nicely.

Conclusions

How one reacts to tube sound is purely
subjective. so its use is discretionary.
Some audio projects “warm up” very
well while some are better off staying
“digital.” It is your choice.

Because radio stations have been try-
ing to eliminate tube equipment for
many years. a TubeHead would be out
of place in an airchain. However. it is

No harness means wild wiring.

legend on the back panel consists sim-
ply of printed peel-and-press labels.

Betore you think “cheese.” remind
vourself you just scored your own
stereo vacuum tube preamp for only
$700. Put the money where the sound is
— nobody but you will be looking
inside anyway.

After the TubeHead is built. apply
power and standby for the “smoke test.”
If nothing explodes. you built it correct-
ly. Patch it into your board and go.

Sound

Attention skeptics: “tube sound™ really
exists. Whether it is due to a different
order of harmonics. more roundness in
the bottom or the effects of heat on
insulation. folks agree it is there.

A moderate amount of Drive will send

very appropriate in the production room
or a personal production studio as a
patchable rack module.

Well-moneyed studios will likely aim
for high-end units with meters and other
doodads. But maybe cash flow is snug
and you don’t mind skipping TV for
two or three evenings to build a Kit.
Maybe you feel you have to get inside
your own gear to really know it.

Or maybe you just like the smell of
melting rosin-core solder. No matter.
check out the TubeHead line from
PAiA Electronics. You will get tube
sound and still have lots of cash left
over.

For information and a catalog. con-
tact PAIA Electronics at (405) 340-6300
or circle Reader Service 22.
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A Multichannel Future for Radio?

Multiplexed Audio Technology Could Mean Alternate

Language Broadcasts and Multiformat Delivery

by Mel Lambert

LOS ANGELES Normally I would not
suggest we take more than than a fleeting
backward glance at the Quadraphonic
debucle of the "70s. But in retrospect |
wonder if there is anything radio has
learned from the experience?

Few record company executives appear
to have spent more than a couple of
nanoseconds with the technical types.
Still. we cannot ignore this fact:
According to recent estimates. a signifi-
cant percentage of our rec rooms now
boast home-theater playback systems

channel. in addition to the familiar
matrixed-encoded Dolby Surround L-R
information.

By using a suitably equipped decoder
unit. this AC-3-encoded data can be used
to reconstruct the Dolby Digital sound-
track into its constituent channels: these
are the Left. Center. Right, Surround-
Left. Surround-Right plus 200 Hz sub-
wooler channels.

DTS/Coherent also plans to offer
laserdisc releases with apt-X 100-encoded
5.1-channel soundtracks.

While we are on the subject. DTS
Entertainment — the firm’s new software

A single break can contain
several messages, allowing you to
derive the desired one.

capable of providing some form of sur-
round-sound playback.

This is true even though they may not
currently include rear-channel loudspeak-
ers.

This large installed base is readily com-
patibile with Dolby Surround Prologic
movice soundtracks. That is why it is
attracting the attention of various advo-
cates of multichannel formats for the
upcoming. much-anticipated Digital
Video Disc (DVD) that will herald the
death knell for consumer VCR formats.

So what about radio?

But is there an application here for the
radio community? Yes. Stations with a
heavy emphasis on classical music can
already take advantage of various perfor-
mances that were recorded and/or mixed
in the matrix-encoded 4:2:4 Dolby
Surround format.

It has not escaped the attention of the
more visionary commercial producers
that various out-of-phase and processed
information can be included in voice-
over. ambiance or sound-effects tracks.
which will then replay trom the surround
channels after ProLogic decoding.

Incidentally. if this is done correctly. it
can also sound rather interesting via con-
ventional two-channel stereo playback.

Wait, theres more

Of course. matrix encoding surround
sound is only half the story. There are
now a variety ol interesting techniques
capable of delivering multiple. discrete
playback channels.

These include a variety of formats being
utilized by the movie industry. Variants
of these basic concepts are finding their
way into a number of consumer formats,

These variants are derived from data-
compressed systems used to carry multi-
channel soundtracks on the film print
including the Dolby Digital/SRo D and
Sony SDDS formats — or on a compan-

ion CD-ROM. as is done for the
DTS/Digital Theater Systems.
You may have heard about 5.1 chan-

nel.” A number of laserdisc releases now
available contain a multiplexed 5.1-chan-
nel soundtrack on the FM-encoded data

diviston also intends to produce a
series of DTS-encoded CDs. Watch for
u)llcumn\ from jazz pionecer Tim

Weisberg. blues legend Joe Houston. East
Coast rock band Shoeless Joe. Barbara
Weathers, Alan Parsons. and award-win-
ning producer Robert Margoulett.

Radio’s role

While 5.1 channels may be overkill for
the majority of current radio output. there
are additional uses to which these multi-
channel sources could be put.

Consider alternate-language commer-
cials and station [Ds that could be
extracted with a suitable consumer play-
back system. A single break during a
broadcast can contain several messages.
allowing you to derive the desired one.,

This 1s very possible. Tt is anticipated
that movies released on DVD will teature
not only English soundtracks. but also
several other different versions in, for
example. French, Spanish and other lan-
guages.

Now, how about a central. citv-based
station that is serving various rural com-
munities? Simultaneous. area-specific
commercials and IDs could be carried via
the additional channels. keyed to replay
in only the appropriate markets.

Look at facts. The costs of operating
stations are forever rising and audiences
are looking for alternate ways to spend
their time and/or consumer dollars. There
may be a marketing advantage in format-
ting a basic music or talk-radio station to
operate live within a miniature satellite-
delivery network with different liners and
stop sets.

Amazingly. these multiplexed 5.1 ¢han-
nels can be broadcast with a remarkably
small amount of data bits. A consumer-
format Dolby Digital/AC-3
requires only 384 kbps to carry full band-
width. data-reduced information.

Certainly this digital bandwidth might
exceed what is readily available to
some of the currently proposed digital
broadcasting formats. However. there is
no reason why specialist outlets could
not offer alternatives to current, nar-
rowly defined niche formats. DTS-
encoded media requires up to 1.411 GB

per second because of the lower com-
pression ratio used.

All in all. there are a number of possi-
bilities to be gained from these new mul-
tichannel defivery formats. Something
tells me that there is a lot of life left in
the surround-sound debate. And the
potential for the use of multiplexed

digital audio to provide alternate-lan-
guage and/or muiti-tformat delivery
methods for the radio community is
going to be hard to ignore.
ooo

Mel Lambert has been involved with
production and broadcast on both sides
of the Atlantic for 20 vears and is now
principal of Media&Marketing, a Los
Angeles-bused consulting service for the
professional audio industry. Reach him
via mediapr@ecearthlink.net or at (818}
753-9510.

A 2.0GB drive may sound like a lot
of storage space for your DAW right
now. but just wait three months.
Seagate Technology has upped the
ante by a factor of 10.

This fall. Seagate will release the
5.25-inch Elite 23 hard disk drive
with a whopping 23.5GB of storage
space. making it the industry’s high-
est-capacity drive.

In audio terms. this is roughly
cquivalent to 37 hours of uncom-
pressed (linear) 44.1 KHz sterco
audio on a single drive.

The drive is being ¢
mainframe. server and digital
audio/video applications. 1t uti-
lizes the Scagate Advanced SCSI
Architecture I code and is fully
compatible with existing Fast
SCSI-2 and Fast Wide SCSI-2
peripherals.

As is. the drive provides a sustained
data transfer range of 8.2 10 12.]
Mbps. At a 44.1 kHz sample rate. this
means simultaneous playback of

engineered for

23 Gigs on Single Drive

anywhere tfrom 93 to 135 mono tracks
is possible.

With the addition of the 8- or 16-bit
UltraSCST interface. peak data trans-
fers of up to 40 Mbps arc possible.
Production quantities of the Elite 23

(ST423451) will be available
the third quarter of 1996.

For information, contact Seagate
Technology ar (408) 439-2838 or cir-
cle Reader Service 94.

late in

Alan R. Peterson
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laserdisc_

427 SOUND EFFECTS
$89.00
For a 3-CD set with a 30-day
money-hack guarantee.

[ake an extra S1C off 1f ot mentiem this wd

Send $79 to Ghostwriters
2412 Unity Ave. N, Dept. RW
) I
Minneapolis, MN 53422
For credit card orders call

 (612) 5226256

Doing business
without advertising
is like winking in the

dark... You know what

you are doing but no

one else does.

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 154,

765 Hit Songs
Of the &0's
On 50 Compact Discs

Only $599

[ The A" List with the most-re
AC, and Rock his
automatic sequencers. For a free demo and
complete track hstings, phone or FAX
Ghostwrniters:

(612) 522-6256

l For sale 1 Rad Stations only.
For track bstings only crcle veader service #39

ested Fop,

With index codes for
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BUY-OUT MUSIC — $77

82 :30 & :60 music beds for .. ... $77
328 :30 & :60 music beds for .. $1986
120 production effects “Zings, Zaps
and Zoodads for .
122 New Lasers & Sweepers for ..

$99

For FREE DETAILS on
prod uction music, sound

effects, call

Ghostariters (612) 522-6256
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‘Capitol Steps’ Step Up to CD-R

by Jim Smith

WASHINGTON | have been recording
“Politics Takes A Holiday™ live-to-tape in
a Washington nightclub for the last eight
years or so. This is a quarterly public
radio comedy special performed by the
Capitol Steps comedy troupe.

Because of the polhitical nature of the
show. fast turnaround is required. DAT
masters must be sent simultaneously to
producing station KCRW-FM in Santa
Monica. the NPR uplink facility in
Washington and to the Capitol Steps
themselves. all on the very night of the
recording. From these three sources. the
show finds its way to as many as 180
public radio stations every three months.

Although mistakes in the performance
are rare, [ have begun bringing an MTU
MicroSound DAW along in the remote
truck. 1 use it to provide a backup record-
ing as well as streamline tixes when they
are required.

On-site CD production

Having installed the MTU MicroCD
software and a Yamaha CDR-102 2X CD
recording deck in my. workstation the
month before. this year’s 4th of July edi-
tion of the Capitol Steps show offered
some interesting possibilities.

CD-Rs while not rerecordable
seem to be a more robust and durable
medium than DATs. They are casier and

faster to cue and fall firmiy within play-
back requirements of nearly all stations
and NPR uplinks.

Creating dubs or cloned masters is also
faster: 2X or 4X speed. depending on the
recorder. They are
with the computer ov
process.

With the cost of CD-R blanks being
about the same as DATs. there did not
seem to be any negative aspects to mak-
ing the switch to CD-R masters, KCRW-
I'M producer Sarah Spitz and the Capitol
Steps agreed that the format upgrade
made sense.

ersecing the

On the level

One issue that arose which bears further
discussion was optimizing levels for the
digital format.

There are equally valid arguments for
providing “commercial™ CD level of 0
digital or the preferred NPR level of a
nominal - 18 or -20 digital.

To allow for human board ops as well as
automated playback situations, [ chose to
maintain the -18 level and a heads-out
sequence of tones and silences [ had pre-
viously provided.

Hopefuliy, as CD-R and short-run CDs
continue to proliferate as means of mas-
tering and distribution for radio program-
ming. some standards will be agreed
upon that make sense for both commer-
cial and public radio.

also more foolproof

The actual recording and mastering
required little new effort on-site. After
making sure my three redundant digital
recording formats (DAW. DAT and
Tascam DA-88 digital multitrack) were
all receiving identical input level from

With the image file complete. CDs are
pumped out at whatever rate the CD
recorder allows. using the same image
tile repeatedly.

Almost no time

My own 2x recorder gave me two halt-
hour CD masters 28 minutes later. A 4x
recorder, readily available from MTU.
would obviously cut the time in half.

It is worth mentioning the creation and

The MTU Microsound Workstation

| f_ile Segmenl

SRate: 44100  Xtal

Group Edit -

Default

Flags: Ot Play: AN Record: AN Lcnglh:<01:08:26:864

MicroEditor (D:AMICRO-CD.MIX)

Help

Plus...

is non-destructive
how many exist.

Buying Your Workstation

You've heard the advantages of digital workstations for years. but you've waited.
Now is the time and MicroSound is proven as the protessional's choice for 7
years. Productivity soars. audio creations are innovative and customers

are satisfied. MicroSound is simply the best for radio production.

MicroSound is the atfordable Win/PC workstation or peripheral.

It breezes through all jobs from spots to news editing to multi-
hour 128-track automated mixes, and noise removal too.

[t inspires creative production with total freedom from tracks:
everything fluid, clear and logical at a glance. Waveform editing
and adjustable in any order instantly no matter

It sounds great because the proprictary external A/D/A converters
are impeccable, all DSP is sample level with 56-bit precision and dith-
ering, delivering crystal clear -93dB THD+N audio.

Circle (86) On Reader Service Card
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Mark Dur:

01AB:Rhythm
G1AB:Vocats

G1AB:Dsum kit

Tlme 00:05: ll 471 Disk Free: 00:45:35:682  Grid inc:
00:00:00:000 Solo ,_, NN 'k | N2
PTeack 1 0 L LA T S Track 2 TS Tiack3 T-Movement 1 1-Movement 2
AB:Set of Sound Effects
01AB:Leads

Screenshot of MTU MicroCD

the console. [ opened a MicroSound pro-

jeet file T keep on the hard drive with 30

seconds of pure digitally generated 1 KHz
tone. I renamed this project and recorded
the live show into it

Snap to it

The process of setting up a CD at
show’s end was handled within the nor-
mal editing environment. The speedy
Instant Zoom and Snap To functions
made things casy.

In less than two minutes. 1 was able to
clean up the front and back of the pro-
gram. place program material 13
seconds after the tone. drop in a pair
of track IDs and a [I5-sccond
countdown cue.

After saving this project file. T opened
the MicroCD software. With a single
mouse click, a CD image file was creat-
ed. taking about halt real-time on my rig:
in this case. about 14 minutes.

cloning process described here was large-
Iy unattended and had virtually no impact
on the normal show process. Wrapup and
teardown proceeded while the computer
did its thing.

Masters were being labeled a full half-
hour before pulling power on the truck
and driving off.

Overall, the transition from DAT to CD-
R masters was seamless and transparent
for me on the MicroSound DAW. Even
better. my own sense of confidence and
my client’s security are increased with a
CD in hand.

[ am sure CD-R will be my format of
choice for the future. It really is just too
casy.

Jim Smith is the former supervisor
of rechnical production ar NPR
and now owns and operares Muddy Hole
Studios. His e-mail address is: mud-
smith@intrepid.net
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Call MYAT r.- Rigid Line & Components

Facing a “right now” emergency? Planning a new instal-
lation? Upgrading your facility? Whatever the need,

IMYAT;INC.,

MYAT is the solution. MYAT products are quality-built

for maximum performance and long life. And we take
delivery commitments seriously.

380 Chestnut St

P.O. Box 425

Call your favorite RF distributor or MYAT direct at

201-767-5380, or fax 201-767-4147 for our complete cat-

alog and reference guide.

il

Norwood, NJ
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The CircuitWerkes TeleRadio
Remote Controlled Listen Line

You can find out what's on the air in all ot
your markets without ever leaving your chair!
With the TeleRadio and o The TeleRadio teatures inelude
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SCPC BROADCAST AUDIO RECEIVER

New, affordable, frequency-agile receiver, direct channel entry by keyboard, selectable companding 1:1, 2:1,
3:1, wide/narrow bandwidth, de-emphasis selectable, 950-1450 MHz, line output 600 ohms, muting,
transponder agile, LNB power supply, 50-channel memory, full baseband output, high-quality audio. Every
needed feature at a sensible price (lowest in the industry). Write or call for full information on this quality
receiver—the answer for your station. Networks call for prices.

Digital Audio Codecs

Low cost, well-designed codecs for
high quality audio feeds on ISDN
and other digital links. Choose the
one that’s right for you!

ISO/MPEG Layer 2
G.722
apt-X®

SOMRER

Comrex Corp. USA Tel: 508-263-1800 Fax: 508-635-0401
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HEADSET

Cellular Telephone Interface
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Pick the Right Mic for the Job

by Bruce Bartlett with
Jenny Bartlett

ELKHART, Ind. Most radio engi-
neers are familiar with directional mics.
As if by magic. these mics can pick up
what they are aimed at. but reject
sounds to the side and rear.

For example. talk into a cardioid
microphone from all sides while listen-
ing to its output. Your reproduced voice
will be loudest when you talk into the
front of the mic and softest when you
talk into the rear.

Because they discriminate against

sounds to the sides and rear. cardioids
help reject unwanted sounds such as
room acoustics (reverberation). feed-
back. or leakage. Cardioids are the most
popular choice for this reason.

How do they work? In other words,
how do you make a mic directional?

Mic in the can

Start by making an omnidirectional
mic. Take a mic transducer. made of a
diaphragm and some hardware that
changes diaphragm motion into a signal.
Then put this transducer in the end of a
sealed can. so that incoming sound

Arrakis
Studio Furniture
systems are #1
with over 1,000 sold !

Arrakis furniture is #1 ...

o Off the shelf -or- Custom

o Easy to design & assemble

contacts the diaphragm only on its front
surface.

Sound from the front presses on the
front of the diaphragm. and makes a sig-
nal. Sound trom the side or rear bends
around to the front of the mic. This
sound also presses on the front of the
diaphragm and makes a signal.

So the mic responds the same to

sounds from all directions. In other

words, it has an omnidirectional (“all-
directional™) polar pattern.

Note that the omni mic becomes direc-
tional at high frequencies.
That is because the mic housing blocks
high frequencies that arrive off-axis.

Get the drill

Now suppose we put some holes in
the can behind the diaphragm. We care-
fully size these holes. and add acoustic
damping such as felt or foam to create
an acoustic phase-shift network. It is
much tike an RLC electrical circuit
which delays the signal passing
through it.

These holes. or “rear ports.” fet sound

Figure 1

T outside
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T inside

and is delayed. If the delay inside the
mic is set the same as the delay outside
the mic. sounds arrive at the front and
rear of the diaphragm at the same time
in phase.

Sounds push on opposite sides of the
diaphragm. in phase. The diaphragm
cannot move. so sounds from the rear
make a very weak signal. Rear sounds
cancel out. You have created a cardioid
polar pattern.

Sounds coming trom the front do not
cancel out. Why not? Frontal sound
waves travel to the rear ports during
time T. Inside the mic. the phase-shift
network further delays the sound by
time T. The total delay is 27. Because
there is a big delay or phase shift
between the signals at the diaphragm’s
front and rear. a frontal sound makes a
strong signal.

High frequencies do not reach the rear
of the diaphragm because they are fil-
tered out by the rear port’s RLC filter.
The cardioid mic is directional at high
frequencies because its housing blocks
high frequencies off-axis.

Ribbon mics

How about a bidirectional ribbon mic?
The ribbon is fully open to sound on its
front and rear. Sounds from the front or
rear experi-
cnce a phase
shift as they
travel around
the ribbon. so
you get an out-
put signal. But
sounds from
the side press
equally on the
front and rear
ol the ribbon.
in phase.

The ribbon
cannot move,

Rear-arriving
sound wave

R

Front

Diaphragm

Housing

SO you get a

weak output
Rear Port from side
sounds.

By changing
the delay of
the rear ports,
vou can get
almost  any
pattern
between bidi-
rectional and

into the back of the diaphragm. Also. the
ports delay the sound reaching the back
of the diaphragm.

How does this arrangement cancel
sound from the rear? Suppose a
sound wave
approaches
the mic from
the rear. It

Figure 2
315

cardioid. such as supercardioid or
hypercardioid.

Each of these two patterns has a rear
lobe that is in opposite polarity with the
front lobe.

L4

travels to the

o Vel‘y faSt delivery .’!! diuphrugmlby “|)
two  paths:
) . outside the !
call today to find out why Arrakis mic.  and !
studio furniture is the choice of inside the mic | 270 90
broadcasters worldwide... ML i P
from Moscow, to Tokyo, Figure . ST e
to Manhattan... Some of the Pt —
sound wave 4kHz — ———
travels to the BKHZ  orevvseermmenninnens
front of the HILLPaR et et

diaphragm.
outside the
mic. The sound travel time from the
rear port location to the front we will
call T.

Some sound also enters the rear ports.

180

(303) 224-2248

or (970) 224-2248
1995 Arrakis Systems inc. 2619 Midpoint Drive, Fort Collins, CO. 80525

What is the exact shape of cach polar
pattern? A mic with a cardioid pattern is
sensitive to sounds arriving from a

continued on page 40 p
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Radio’s Most Popular Digital Editor

ts casy to see why the Roland DM-800 is radio’s favorite  dedicated hardware design, it has the reliability you need today and

digital editor. Its intuitive controls make operation simple no  tomorrow. Interested in learning more about the perfect broadcast

matter what your level of experience. Its fast and efficient  production machine? Call 213.685.5141 ext. 756 for your FREE

editing makes spot production a breeze. And because of the DM-800’s  Demo Video, full of facts and testimonials on the DM-800.

12 Channels of Automated Mixing

16 Bands of EQ

Built-In Video Output

Trigger Mode for Fast SFX beds & Spot Production
Optional ADAT, DA-88 and RS-422 Interface
Portable (weighs approx. 12 Ibs.)

Price: *$6295 or $7595 w/ 1 Gig of storage

Easy to Use

Hours of Recording and Editing Time

Fast, Precise, Non-Destructive Editing

600 Virtual Tracks

Comprehensive Time Compression Features
Reliability of Dedicated Hardware

SMPTE & MTC Sync built-in

Bar and Beat Musical Editing

The DM-800 Multi ‘Irack Disk Recorder has become an
essential tool for thousands of broadcasters nationwide.

=Roland
DM-800 Multi Track Disk Recorder

Roland Corporation U.S., 7200 Dominion Circle, Los Angeles, CA 90040 (213) 685-5141 A
Roland Canada Music Ltd., 5480 Parkwood Way, Richmond, B.C. V6V 2M4 (604) 270-6626.  http://www.rolandus.com COMPUSERVE®: GO ROLAND [bine
* Manufacturers MSP. Price subject to change without notice
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P continued from page 38
broad angle in front of the microphone.
[t is about 6 dB less seasitive at the
sides. and about 15 to 25 dB less sensi-
tive at the rear.

The supercardioid pattern is 8.7 dB

down at the sides and has two nulls of

least pickup at 125 degrees oft axis.
The hypercardioid pattern is 12 dB

down at the sides and has two nulls of

least pickup at 110 degrees oft axis.
Polar patterns can be plotied on polar
graph paper. In an anechoic chamber.
the mic is exposed to a tone of a single
frequency. and is rotated around its
diaphragm as its output voltage is mea-

sured. Figure 2 shows such a pattern.

charted at several frequencies.

The voltage at  degrees (on-axis) is
called “0 dB.” and the voltages at oth-
er angles are referenced to that.

In other words. the polar-response
graph plots relative sensitivity vs.
angle of sound incidence at various
frequencies.

A polar plot is not a geographical map
of the “reach™ of a mic. A mic does not
suddenly become dead outside its polar
pattern: for that matter. there really is
not an “outside.” The graph plots sensi-
tivity as distance from the graph origin,
This is not the spatial spread of the pat-
tern.

In good mics. the polar pattern stays

STUDIO SESSIONS

Selecting Mic Can Make You Hyper

August 7, 1996

pretty consistent at all frequencies. I
not. vou will hear off-axts coloration
which means the mic will sound tonally
ditferent on and oft axis.

If the polar patterns are about the same
at different frequencies. the responsce is
about the same for sound coming in at
any angle
the pattern.

Applications

Omni mics have characteristics that
make them useful for certain applica-
tions. Use omnis when vou need:

* All-around pickup.
* Pickup of room reverberation.

Take the Codec “Check” Test:

One-button dialing

Can Your ISDN
Codec Do All This?

Other Codecs CDQPrima'

20-20 kHz CD-quality audio at better
than 89 dB SNR and 0.01% THD+N

Send stereo audio to three distant codecs at once
Send mono audio to six codecs at once

256 speed dial addresses with automatic
system configuration for the distant codec

Automatic Dial-On-Audio/Hang-Up-On-Silence
AES/EBU 1/0 with automatic rate adaptation standard

384 kilobits per second digitalmastering quality with
BONDING for up to three ISDN lines

Hands-free factory upgrades directly over your ISDN line

SMPTE Timecode, stereo and ancillary data over 128 kb/s

Psychoacoustic algorithm adjustment

Prima CAN!

N —|

Why pay more for less?

There's a CDQPrima just right for
your application. Call us now for
complete information.

\—

MUSICAM USA

Formerly CCS Audio Products

670 North Beers Street ¢ Building 4 » Holmdel, NJ 07733 USA
Tel: 908/739-5600 « Fax: 908/739-1818 « Fax On Demand: 908/935-2777
Internet http://www.musicamusa.com

JYES!
JYES!
VYES!

JYES!
JYES!
JYES!

NO
NO
NO

NO
NO

NO

VYES!
v YES!
VYES!
VYES!
VYES!

NO

NO
NO

NO
NO
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at least in the tront halt of

* Low sensitivity to pop (explosive
breath sounds).

« Low handhing noise.

« No proximity effect. or up-close bass
boost. A multiple-D directional mic with
slotted handle also handles this.

e Extended low-frequency response (in
condenser mics).

* Lower cost in general.

Use directional mics when you need:
* Selective pickup.
» Rejection of room acoustics. back-
ground noise. and leakage.
« Up-close bass boost.
» Better gain-before-feedback in a PA
system.
« Coincident or near-coincident stereo
miking.

Use a cardioid microphone when you
need:
e A broad-angle pickup of sources in
front of the mic.
e Maximum rejection of
approaching the rear of the mic.

sound

Use a supercardioid mic when you
need:
¢ Maximum difference between front-
hemisphere and rear-hemisphere pickup.
« More isolation than a cardioid.

The cardioid mic is
directional because
its housing blocks
high frequencies
off-axis.

Use a hypercardioid mic when you
need:
o Maximum side rejection in a unidirec-
tional mic.
o Maximum isolation maximum
rejection of reverberation, leakage.
feedback. and backhground noise. This
is because the hypercardioid pattern
has the greatest random energy elti-
ciency. or the greatest rejection of ran-
dom-incidence sounds that arrive from
all directions.

Use a bidirectional mic when you
need:
o Front and rear pickup with side sounds
rejected. Across-table interviews are an
example.
o Maximum isolation of an orchestral
section miked overhead. aiming down.
e Blumicin sterco miking (two bidirec-
tional mics crossed at 90 degrees).

Some condenser mics come with
switchable polar patterns. An omni
boundary mic (such as a PZM) has a
half-omni or hemispherical polar pat-
ern.

A unidirectional boundary mic has a
half-supercardioid or halt-cardioid polar
pattern.

The boundary mounting makes
the mic more directional. so the mic
picks up less room reverb and sounds
clearer.

ooo

Bruce Bartlettr is a nmic engineer.
writer and recording engineer. and the
author of “Practical Recording
Techniques™ published by Howard
Sams. Jenny Bartlett is a technical
writer. Bruce can be reached at (219)
294-8388.




You could follow the flock

for your next
digital audio workstation purchase...

...or you could

break away from the herd
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LREATIVE FREEDOM
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Pocket-size Sampler from Yamaha

by Ed LaComb

SYRACUSE, N.Y. A sampler is one of
those handy little items that should be in
every production director’s studio.

For those of you who have put off
getting one in your studio because you
didn’t have the room. the budget or the
knowledge of how to use a sampler.
here is a great solution for you.

The Yamaha SUI0 digital sampler. a
storage and playback device about
the size of a VHS cassette. It is small,
simple. fun and it sounds good.

A quick look at the face of the unit
shows a set of transport buttons sim-
ilar to a tape deck (Record. Play.
Stop. FWD. BWD. ctc). There are
also 12 pads for instant access to
your sampled sounds.

To the left are six function keys that
work in conjunction with the pad keys
to direct the sampler to do what you
want it to do. A small liquid-crystal display
(LCD) gives you all the information you
need.

Ribbon controller

I enjoyed the very cool ribbon pad on
the SUI0. This is great for positioning
the playback cursor and getting that
“scratch™ sampled sound for some hot
mixes. Punch a couple of keys and it
becomes a mini wah-wabh filter.

The back side of the box gives you

MIDI in/out capability. which is great.
Audio in/out capability is. unfortunately.
on eighth-inch mini jacks. I really would
like to see RCA jacks at a minimum, and
quarter-inchers would be best.

The right side of the SU10 has a volume
control and headphone jack. This is
where the real beauty of this toy comes
into play. You can actually do quite a bit

of work on the thing even while
you are away from the studio. or
even flying

to another town.

Just pop in six AA batteries or an AC
adapter. plug in a set of headphones and
you are ready to work. When your work
is completed. plug the unit into your stu-
dio board and ba-da-bing: you have 44.1
kHz stereo sound.

Dont let the physical size of the
Yamaha SUIO fool you. This is a real
sampler with CD-quality sound. The user
intertace is clear and easy to understand.

You have a total of four banks™ worth of

storage. with 12 samples per bank and up
to 53 seconds’ sample memory.

You can also play back more than one
sample simultaneously as four mono or
two stereo sounds. Yamaha calls this
“polyphony.” which is the fancy word for
“how much can you do with this thing?”

For example. you can create a beat loop.
then add in some key samples of vocals,
effects or whatever to create a "Song.”
You can create and store up to four songs
for playback from the keypads.

An external playthrough mode lets you
send realtime audio into the SUIO. You
can then grab it and scratch it as if you
were a club DJ. The unit monitors the
input and keeps the most recent few sec-
onds of audio ready to scratch.

With the MIDI jacks. you can dump all
data to or from any other MIDI device.
And it you are stuck for a sample to
record. the SUI0 comes with two CDs
filled with loops. beats and sound effects
you can load right in.

As far as I can tell. there do not seem to
be any RAM expansion possibilities.
which is too bad. The comparable Roland
MS-1 pocket sampler uses PCMCIA
flashcards for additional sample storage.
And the Yamaha's 53 seconds can be
used up in a hurry.

Editing
When it comes to the editing functions.
you can do everything. You can deter-

mine which portion of a sample plays
out, change sample playback direction
forward or reverse (for doing those devil
messages), select single play or loop
mode and whether playback continues
when you release the pad. You see the
waveform on the LCD just as you would
on any digital workstation to determine
the start and end points of a sample.

A handy lock feature prevents you from
accidentally deleting samples or songs
from the SU10. The memory of the unit
is nonvolatile, so your samples are stored
and ready to roll at any time.

The Yamaha SUI0 is recommended to
any beginner just getting his/her toes wet
in sampling. The $399 list price is cer-
tainly an enticement.

It is possible you may outgrow it in a mat-
ter of weeks. but I am also sure you will
find yourself returning to your old pal very
often when you need quick. simple results.

Ed LaComb is director of NewCity
Production Services in Syracuse, N.Y. He
can be reached at edlacomb@uaol.com

Product Capsule:
Yamaha SU10 Sampler

I\ ¢

Thumbs : > ~ | “~/ Thumbs

Up —\/ Down
v 44.1 kHz audio v Memory not
v Waveform display expandable
v Editing, scratch v Mini jacks

control

For more information, contact Yamaha at {714)
5229011 or circle Reader Service 91.

Windows is a trademark of Microsoft

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

AudioVAULT is what you want, the way you want it.
A little now, or a whole bunch later. With AudioVAULT you

AudioVAULT® can do almost everything. It was the first

by a bunch of computer geeks.

Radio's Digical
Storxage Ixsteq

If you do it
inthe stuadio; <« <«

~.you can do it with AudioVAULT®.

Unlike all the other competing products out there, only

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

at 217-224-9600.

Or visit AudioVAULT on the web at
http://wwwbdcast.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

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

©1996 Broadcast Electronics
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Digital Remotes Over
Standard Phone
Page 2

Frequency Agile
UHF Wireless
Page 3

New Tascam Digital
Multitrack

HUGE SAVINGS EXCEPTIONAL SERVICE EXPERT ADVICE OUTSTANDING SELECTION

ORDER TOLL FREE

BUL) - £ 0 84 :

EXTENDED HOURS:  6AM TO 6PM PACIFIC 9AM TO 9PM EASTERN
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360 Systems

Instant Replay
Hard Disk Recorder

Take all your commercials, sound effects,
IDs, even music along on your remotes
in one compact unit! Features 50 hot keys
and a 1000 cut library.

Now available with up to
16 hours storage for under

$3,995.00

E==D
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QEl Quick-Link II

Digital Remote System

Wireless digital remotes that require
no licensing are a cost effective reality

with the QEl Quick-Link II.

Mfr. List $8,495.00
Call For BSW Sale Price

Conex cell-Jack

Cellular Audio Interface

Turn your Motorola cell phone into a
remote audio link. Cell phone's power
source operates Cell-Jack.

BSW Sale Price $219.00

7.5 KkHz BIDIRECTIONAL
Aubio ON STANDARD
TeLEPHONE LINES!

2 sssaEs
0 aeees
(1 11 ]]

Marti SMARTI
Digital Audio Codec

Now you can send 7.5 kHz bidirectional digital audio from
anywhere via standard (POTS) telephone lines with the new SMARTI
from Marti Electronics. SMARTI lets you conduct high quality
remotes without the hassle and expense acquiring special telephone
circuits. Packed with the features broadcasters want, the SMARTI is
a complete remote "studio in a box" with full mixing and monitoring
capability. Leave it to the leader in broadcast RPU equipment to
come up with this high quality, easy to use and very affordable
remote system.

Features:

® 7.5 kHz bidirectional audio on standard phone lines

® 4 channel mixer {3 mic/line - 1 mic/intercom)

® Two headphone outs with individual program and return audio levels
® Two push-button relays operate from either end of system

® MPEG 2 Layer 3 or 6.728 coding modes

® Telephone keypad with 10 stored numbers and redial function
® Built-in VU meter and audio limiter

® Built-in timer

* ACor Battery operation

Mfr. List $3,400.00 each unit

Two Units Required For System

SPECIAL BSW INTRODUCTORY PRICING NOW IN EFFECT
CALL FOR BSW PRICE.




TopAY’s CROWDED
SPecTRUM DEMANDS GREATER Wilburt
FLEXiBILITY, MORE POWER Hurry-Up

& BETTER PERFORMANCE Kemote Antenna Mast
This simple, light weight
and inexpensive portable
antenna mast can be
extended to 25' in one
minute or less. Perfect for
lightweight yagis, the
Hurry-Up can be used with

SRPT-40

Introducing Marti ‘ any vehicle you take on a

Frequency Agile RPU Systems nest fo 6' for easy

Marti's new SRPT-40 and SRPT-20 transmitters incorporate all the features transportation.

found in the popular RPT-30 and RPT-15 transmitters and add the ability to SW Sale Pri
change frequency by means of front panel thumbwheel switches. Thanks to - aie vaice
new switching power supplies these new transmitters produce 30% more $|,339.00
power with 30% less weight and run cooler too!

Both models are designed to be used with the SR-10 and SRC-10 frequency
agile receivers to create systems that make it easier than ever to find an
open frequency and set up a reliable remote broadcast.

SRPT-40 (40 watts w/4-chan. mixer) Mfr. List $2,795.00
SRPT-20 (20 watts w/2-chan. mixer) Mfr. List $1,995.00

SR-10 (programmable presets & LCD disp.) Mfr. List $2,500.00
SCR-10 (same as above w/no presets or LCD disp.) Mfr. List $1,995.00

Call For BSW Sale Pricing

remote. Aluminum sections

Van not included

Shure's Finest Wireless
Microphone System

Assures interference-free Reception

Now you can have the ultimate in flexibility and quality with Shure's
new UHF wireless mic systems. Up to 20 of these frequency agile
diversity systems can be operated simultaneously from a single
location. Choose single or dual receivers and body-pack or hand-
held transmitters with a variety of popular Shure mic elements.

Single Channel Handheld Systems
Start Under $1,800.00
Call For Additional Information and System Pricing




BSW's Remote Extravaganza!

Zercom MAX-Z

Zercom remote mixers offer top
notch performance and reliabil-
ity with excellent audio quality.
MAX-Z is 4<hannel mixer and
MAX-ZIl is 2<hannel.

MAX-Z $949.00
MAX-ZIl $579.00

Mackie MS1202VLZ
& MS1402VLZ

Possibly the most durable, flexible, compact
and greatest sounding mixers you'll ever use,
with several new features and improved
circuitry.

MS1202vLZ (12 channels rotary faders)
includes KEB22 Bag $349.00

MS1402vLZ (14 channels linear faders)
includes KEB31 Bag $449.00

M$1402VLZ
Includes free carrying bag

Shure M267/M367 Comrex

AEQ PME-02T

Portable Broadcast Mixer

A compact audio mixer with three balanced
mic/line inputs, one stereo line input and two
balanced outputs. It operates on standard AA
batteries or DC adaptor and includes front
panel metering. Use stand alone or with AEQ
TLE-02 Telephone Line Extender.

$479.00

Radix TLM500

Battery powered mixer replaces the
telephone handset to provide mic and
line inputs with headphone monitoring
for sending audio over a standard
telephone line. AC adaptor available.

$169.00

Choose the legendary 4-channel M267
mixer or the 6-input M367 with improved
sound specs, phantom power and Peak
LEDs. Both sale priced for BSW's Remote
Extravaganzal

M267 $439.00
M367 $559.00

Free
Carrying Bag
With Purchase of any
Marantz Portable

Codec Buddy

Complete remote studio in a
box. Provides multiple audio
mixes for use with digital audio
codecs, multi-line frequency
extenders or a single, analog
phone line. Includes builtin
single line frequency extender.

$1,749.00

Marantz PMD Series

These portable cassette decks
feature, automatic level control,
pitch control, tone control and
*modular telephone send/receive
jack {*except PMD101)

PMD101 (lowest price) $2 19.00
PMD201 (single head mono) $279.00
PMD221 (2 head mono) $329.°°
PMD222 (mono XLR input) $349.°°

Telfax GX440

Tons of features in an extremely
compact package. 4-channels. Hooks
directly up to telephone line.

$1,179.00

Sony TCD-D8

The ultimate in sound quality for
field recording. Portable DAT
recorder features an anfishock
mechanism and up to 4 hours of
recording fime. Uses 4 "AA"
batteries or optional AC adapter.

$649.00




Incredible BSW Selection!

Beyer DT190

Combines Beyer's best sounding
hypercardioid mic element and studio
headphones. An industry standard for
durability and on-air quality. BSW

price includes cable with attached
connectors.
$269.00

Beyer DT290

Brand new, low profile, lightweight
design. Double sided headset with
dynamic, cardioid mic element. Super
comfortable! Two Year Warranty! BSW
price includes cable with aftached

Telex V-220DPKG

Excellent flexibility with detachable
modular cables and mic elements. Ear
phones allow unique adjustment for
more or less sound isolation. BSW
price includes dynamic mic element

and cable with installed connectors. p connecfors.
$229.00 < $199.00
Shure SM-2
Shure's comfortable, durable
headset with great sound in a
two-ear configuration for an
incredibly low price! Includes
detachable cable. Connectors
required.
$159.00 EV 635A
The handheld interview mic all others are
judged by. Omni directional pickup pattern.
Shure VP64 Choose standard silver or black color.
Extremely rugged with excellent sound quality. 635A (original) Mfr. list $150.00
Sleek black design with long-reach handle. Omni 635AB (black) mér. list $150.00
directional pickup pattern. Call For BSW Price

$79.00

WS612 (windscreen) $3.95
WS612 (windsceen) $3.95

Audio Technica AT804

An economical, yet almost indestruc-
tible omni handheld mic that'sperfect

for interviews and sportscasting. _
$79.00

WS612 (windscreen) $3.95 Beyer M58
A rugged, high quality inferview mic
that accurately reproduces voice with
excellent intelligibility. Omni
directional pickup pattern. Features

Don't forget mic cables long-reach suregrip handle.
M10 10t XIR to XLR Only $9.99 $164.95
M25 25ft XLR to XLR Only $11.99 WS612 (windscreen) $3.95

ORDER TOLL FREE @
1 « 800« 426+ 8434




Comrex Nexus™
ISDN Codec

The Nexus is a cost effective, easy-to-
use system for sending 15 kHz or 7.5
kHz bidirectional mono audio over the
standard ISDN network.

* Builtin dial keypad with memory dial
® Builtin terminal adaptor and NT1

* Works with any outboard mixer

Mfr. List $2,300.00
Call For BSW Price

Comrex LXT/R

Frequency Extender

A simple, yet effective way to improve
the quality of audio sent over a
standard telephone line. The LXT/R
includes a telephone coupler as well as
both encode and decode functions.
With the flip of a switch each unit can
be set up to send or receive. Two units
are required for a system. Compatible
with all Comrex one-line systems.

BSW Sale Price $799.00

DXP.1/DXR.1
Digital Audio Codec System

Here is a cost effective, high-quality and highly portable
remote audio link capable of sending bidirectional 15 kHz
audio on ISDN or SW 56 circuits. DXP.1 is a portable unit
and the DXR.1 is a rack mount studio unit.

¢ 15 kHz audio on 2 ISDN/SWS56 channels

¢ 7.5 kHz on a single ISDN.SW56 channel

¢ G.722 and Turbo G.722 coding.

DXP.1 or DXR.1 Mfr. List $1,500.00 ea.
Call For BSW Sale Price

Telos Zeph

r
Digital NefworZAudio Transceiver

Zephyr is the ideal solution for remote broadcasts. On just one ISDN
circuit, Zephyr can convey 20 kHz duplex stereo audio and it can
transmit 15 kHz mono audio using only one of an ISDN line's two
channels. MPEG audio Layers lll and II, as well as G.722 are
provided for the highest audio quality and compatibility with nearly
every installed codec. Zephyr includes a built-in terminal adaptor
with NT-1 as well as 9600 baud RS-232 bidirectional data capability.

Model 9202 stereo Transceiver
Mfr. List $4,980.00
Call For BSW Price

Don’t wait ’till the last minute

to order your remote gear.
Call BSW NOW!




Compatibility, Confidence,
and Cost

ST7

LAYER III

» The ideal solution for
remote broadcasts, ad
hoc networks, voiceovers,
distribution of commer-
cials, backup to satellite
and microwave links, and

many other applications.

Designed by Telos

specifically for radio
applications over ISDN
and Switched 56.

Clean, uncluttered

front panel for simple
operation. Full metering,
call duration timer,
headphone jack, and

mic/line inputs.

Built-in input protection
limiter. When your talent
screams, your audio does

not distort.

Zephyr has an ISDN inte-
grated terminal adapter
designed for the non-tech-
nical operator. You can
even place a standard
voice-grade call to a Plain
Old Telephone Service
{POTS) telephone.

e, 2 =7 Ll L P

o product lets
N you connect
so easily to more
sites via digital

phone lines than

Zephyr.

cnanNEL &

Need to call a site
that only has Layer i
or G.7222 No
problem. Zephyr is
backwards compa-
tible with all Layer |l

implementations.

Connecting to
another Zephyr site?
Now you really
have options!
Zephyr has Layer |ll
which delivers

15kHz mono audio

The Best

on just one of the
two digital channels
of an ISDN circuit.
You save because
the transmission cost

is half that of

other schemes
which require both
channels for broad-

cast quality.

A split channel
mode allows you
to transmit two
different mono
programs to two
separate locations
using just one ISDN
circuit and one
Zephyr. In stereo

mode, Layer lll and

ay to Hear

Zephyr preserve
critical stereo
information for
superior musical
events. And in all

modes, Zephyr is

full duplex for two-

way transmissions.

Telos quality and
value result from
more than a decade
of exclusive dedica-
tion to products for
the broadcastto-
telephone interface.
Why buy an ordi-
nary codec, when
for about the same
price you can have

a Zephyre

om There™
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DIGITAL NETWORK AUDIO TRANSCEIVER



Voice Transformer -

Actually change the entire character of your voice with
the Boss {Roland) VT-1. Its easy-to-use controls let you
change your voice to sound convincingly like the

opposite sex, robots, chipmunks and much more!

vr-1 $325.00

Tonejack svon cenerator
=

ratouENcT . W2
COMEX ELECTRO-SYSTEMS, INC,

Tone Oscilator

The ToneJack audio frequency generator provides sine and
square-wave signals with very accurate frequencies from 1
Hz to 29,999 Hz. Powered by a nine volt battery or

external power. Includes builtin R$-232 computer interface.

Tone-Jack $ 1 99.00

Phone Audio Couplers -
Couple your audio directly to the phone line with these
Gentner couplers. TCB-1A features manual coupling and
requires no power supply. TCB-2A has auto answering/

disconnect.

rce-14 $145.00
rce-2a $239.00 =

STEREQ
HEADPHONE AMP
HA4)

Headphone Amp - W& =
This compact stereo 4-channel headphone
amp is perfect for any application where
space is limited. Mini slide faders adjust
individual volume. AC adapter included.

Haa3 $89.95

Rack Bags = These rugged cordura rack
bags offer a great way to carry rackmount audio

equipment into the field. Bags are 17-3/4" deep.

RC2RW two-space $69.95
RC4RW four-space $7 9.95

| g_,&;g,_. Ay !.‘."*-‘H‘-"!‘ i

Test Oscillator -
Battery powered tone generator with 5 frequencies and

3 reference levels. Don't leave home without one.

ms $49.95

DAT Tapes -

Our most popular Panasonic Dat tapes on sale now.

RTR124M $6.69
RTR94m $5.69
RTR64aMm $4.99
RTRCLP Head Cleaning Tape $6.99

Headphone Mixer -
Each of the 6 outputs can be fed a unique mix of up to
5 inputs. Lets everyone "have it their way". Great for

complex remotes or control rooms.

oza-mx $229.00

ORDER TOLL FREE
1.800-.426 - 8434




Mic Boom Stand -
An economical yet rugged tripod mic stand

with boom. Stand height is adjustable from
35" to 60". Boom extends to 25 1/2".
Ebony black.

168 $38.95

Parabolic Reflector -

Big Ears™ by Connectronics is a true
parabolic reflector capable of picking up
sounds from well over 200 feet away. Comes
complete with handle and microphone yoke
with spaces for mounting wireless equipment.

Available in é colors.

Rack Cases - Tough, i BIG EARS standard package $995.00
lightweight cases made for the ’ g
road with front and rear latched
covers. All cases 14" deep in 2 to
12 space sizes. Air Transportation
Assoc. {ATA) approved.

(ATA) app Clamp =

All Models Sale Priced Allows mics to be mounted just

Under $200.00 ' about anywhere! Fits up to

1-1/4" round members or up to
1-1/2" flat surfaces. Mic
threads rotate to 3 positions.

mecio $11.95

Universal Mic

Stereo Switcher -
Select from 6 balanced or unbalanced
stereo sources with this compact, desktop
passive audio switcher. May also be used
as a 1xé distribution switcher.

rres $98.00

Road Rack Case -
Consolidate all your remote gear into one
box with the Raxxess Converta Raxx. On
top is a 10 space mixer rack that tilts for
convenient operating angle. On bottom is a
6 or 10 space rack for amps, codecs, etc.

:lr'c Big k— . d cro/6 $199.00
tected i
ylon carry bag keeps mics protected in €10/10 $229.oo

foam. Includes removable, adjustable shoulder

strap and compartment for accessories.

me-12 $69.95 ORDER TOLL FREE
1.800 . 426 - 8434




e Superior Hi-8 transport

e Fully compatible with DA-88s

* Built-in Electronic patchbay

e Track Copy function

* Highest quality A/D, D/A convertors

* Built-in test tone generator

* Programmable Track Advance and Delay

* Options for digital I/O, remote control
MMC and SMPTE sync

Mfr. List $3,499.00
Call For BSW Sale Price

CompPATIBLE, RELIABLE,
AfrrorRDABLE MULTITRACK

DA-38

Tascam's entry-level digital multitrack utilizing the
proven Hi-8 format featuring superb sound, flawless
operation and complete compatibility with existing
DA-88 machines.

m Compact Mixer

Features: 12 inputs (4 mono 4 stereo), 2 band EQ on all channels,
2 AUX sends per channel, mute and PFL on each input channel,
60mm linear master fader and optional rack mount ears.

Mfr. List $349.00

Call For BSW Sale Price

@ Portable DAT Recorder

Features: top rated transport, XLR and RCA inputs, phantom
power, mic limiter, 20 dB pad, 3 sample rates, digital I/,
rechargeable battery included.

Mfr. List $1,899.00

Call For BSW Sale Price

BR-20 Open Reel Recorder

Features: balanced +4 dBm inputs and outputs, dual tape speed
(15/7.5 ips), smooth transport operation, real-time tape counter
with programmable locate points, flexible editing facilities, front
panel calibration, built-in rack mount ears and more.

Mfr. List $3,149.00

Call For BSW Sale Price

TASCAM




EV $X100

Loudspeakers

An excellent speaker to take with you on the road for remotes or other
public appearances. The SX100 is a two way system with a 12" low
frequency driver and moulded-in constant directivity horn. lts durable
structural foam shell features molded-in handles and attachment points for
tripod or suspension mounting.

¢ 200 watts power handling

* Super rugged construction

* Optional tripod stand {xxxx)

sx100 Mfr. List $577.00 ea.
TS30BT (stand) Mfr. List $152.00 ea.

Call For BSW Price

2.3 512 31193 512 512 , Hafler P1000
il 2= 223 953|957 4= Power Amplifier

i From the makers of the award winning Trans®nova series
PreSonus ACP-8 amps comes the new P1000 - the perfect monitor
8 Channel Compressor/Gate amplifier for broadcast studios.
* Haflers legendary sound quality
* 50 Watts/channel into 8 ohms
¢ Single rack space chassis
* 5 year warranty!

Wow! - Eight compressors and eight gates in one 2-RU
chassis for an unbeatable price! An excellent problem
solver for any audio application from remotes, to
production, to on-air use. .
* 8 separate or selectively linked channels of BSW Price $369.00
compression/gating Mfr. List $499.00
* Gain reduction metering, compression and gate
threshold indication on each channel
* Select hard or soft knee and peak or auto compression
* 5 year warranty!

BSW Price $699.00
Mfr. List $899.95

Intelix 8002MCB
Mic/Line Mixer

Eight balanced channels of high quality mixing in a single rack space is what you get with the
Intelix® 8002MCB Mic/Line Mixer. Superior construction, features and operation make the
8002MCB a dependable field mixer for remote trucks, sporting events etc. These mixers are
being used extensively in Olympic Game coverage in Atlanta.

* 8 Mic/Line inputs in a single rack space

* Balanced XLR inputs and outputs

* Ninth input for easy linking

¢ Auxiliary bus section allows for mix minus and cueing

* Builtin compressor/limiter and phantom power

* Rear panel gain frim and low cut controls

BSW Price $499.00 VISIT US ON THE WEB
Mfr. List $599.00 ORDER TOLL FREE http://www.bswusa.com

1.800.426 - 8434




Te Lowest Pricen, Futty FCC compuant EAS System

000080000

EAS?30 receiver modules feature front panel
digital tuning with instantaneous autochangeover

1 o IMPORTANT REASONS WHY to a hot standby and dropout alarm.

You SHoup Purchase THe TFT Link up to 16 addressable (non-prioritized) Remote

. Control/Status modules via single twisted pair

EAS 911 decoder filters both unwanted EBS and
Modular system to fit your need. Buy only what you need Weather Radio Attention Signals.

Sequentially lighted keys o guide operator through Front Panel PRACTICE and HELP keys for operator
EAS Test or Alert. (No external programming device required) training.

Builkin printer option uses ordinary adding machine Numeric keypad for ease of entering password,
paper and mutes when live studio mic is keyed. county subdivisions and FIPS codes.
Two, four, six or ten audio inputs available.

PLACE YOUR ORDER TODAY TO INSURE PROMPT DELIVERY!

Summer Time Is STL Timel

- - "m ) _ =
The PCL6000 analog system features excellent au- ’
dio quality, maximum reliability and the ability to oper-

S}t‘z;nngisdeband composite stereo or dual 15 kHz mono PCL6020 ANALOG SYSTEM®

To step up to CD quality audio, add the DSP4000 Mrr. List $8,250.00

*Incrupes PCLOO 10 1rRaNs./PCL6020 Rec.
dlglfOl OUdiO encode/decode system. It provides 90 dB DSP6000/DSP6020 DiGiTAL SYSTEM*
SNR, 0.01% distortion, consistent frequency response

(unaffected by fades) and multiple hop capability with M. List $12,000.00

*Inclupes PCLOO 10 trans./PCLOO20 Rec./
no degradation. Systems can be configured with mul- DSP6000E2 encover DSP6000D2 pecootr

tiple audio and data channels to suit your application. Call For BSW Sale Prices

BSW stocks 1/2"
CALL BSW NOW FOR

HUGE SAVINGS! | 2 I = and 7/8" Andrew
1+ 800 « 426 » 8434 £ WO RF Cable for

immediate

delivery!
VISIT US ON THE WEB

http://www.bswusa.com

We will cut to length and also install
end connectors if you wish.




OPTIOD-#4¢ DICITAL

T i

Best of all,its an OPTIMOD-FM.

Introducing the OPTIMOD-FM 2200, the most affordable digital FM processor
in the world. Now any station can enjoy the benefits of true digital processing:
precision, stability, set-it-and-forget-it simplicity, and clean sound. And with
features such as two-band processing, protection limiting, factory and user presets,
and digital stereo encoder, your sound goes out over the airwaves loud, clear
and distinctly your own.

For years only stations with big budgets could benefit from digital processing.
But now the undisputed worldwide leader in digital audio processing is giving
smaller stations a competitive edge. The OPTIMOD-FM 2200 digital processor.
It's about time.

2200: $3,850 US USER PRICE; 2200-D wiITH DIGITAL [/0: $4,450

H A Harman International Company

© 1996 Orban, Inc. Orban and OPTIMOD are registered trademarks. 1525 Alvarado St., San Leandro, CA 94577 USA

ST f



NEW 360 S stems Shortcut
Triple Play & Record Personal Audio Editor

Wot\(s\u\\o‘\ AtA The perfect solution to broadcast callin

1e|‘|‘\‘\( Price editing. The Shortcut™ delivers all the fea-
tures you'll need to capture and edit au-
dio for talk radio, callin clips, news actu-
: alities and spots. Designed for broadcast
E [::;:‘::; i l : work, its powerful enough for production,

ﬂu . [ ,,I.,m =1 yet simple enough for on-air use.
S—— = Mfr. List $2,995.00

Call For BSW Price
DL4/600 (12 hours storage)

A remarkable new product cost-effective enough to be used as a stand
alone replacement for 3-deck cart machines, reel machines, DAT
machines, etc. Powerful inferface and control options make it an

ideal building block for multiple-studio and shared storage systems.

TAIPLE PLAY « RECORD CONTROL 1

* Cost effective workstation designed specifically for browdeast
® Triple play & simultaneous record - a virtval trigle deck cart

machine in a box

* Dual stereo play outputs (Mix and Cue) - cve a file while playing
two others on air

* Use stand alone for recording or playback or comnect up to 32
DL4's for optional shared storage

* MPEG Layer Il compression for vastly increased storage capacity
* Cut & splice digital editing

Mfr. List $3,495.00
Call For BSW Price

Lowest Cost Rack MounTt
Mini Disc @D

Sony MDS-302

MiniDisc Recorder

We've combined the Sony MDS-302 MiniDisc Recorder with custom rack hardware to

Audio Technica
AT4033/SM

Condenser Mic

Don't be fooled by the low price. The
AT4033 gives on-air and production
vocals more sparkle and low-end
punch. Includes switchable hi-pass
filter, internal windscreen and
shockmount. Requires phantom power

Mfr. List $725.00
Call For BSW Price

bring you another tremendous audio equipment value. This machine sounds excellent and

offers the convenience and flexibility of MD in an inexpensive, rackmount unit.

* Up to 74 minutes of digital recording per MD
* Erase, divide, combine, move and label edit functions
* Digital I/O

* BSW exclusive custom rack hardware

BSW Introductory Price $499.00
Mfr. List $730.00

BROADCASTERS AROUND THE WORLD ARE ENJOYING THE BENEFITS OF MINI-DISC.




Amazing Values On Demo And Overstock Equipment

Here's your chance to get outstanding pricing on first rate demo and overstock equipment. These items are brand new,
or have been used minimally at trade shows or other demonstrations and are in excellent condition.

Qty. Mfr.

Model #

Consoles/Mixers

1 Yamaha
2 Mackie
2 Mackie

PROMIX-01
MS1402vLz
CR1604VLZ

1 Radio Sys RSé
Audio Processors

1 dbx
il Aphex
1 Aphex

1024
320A
107

Analog Recorders/Players

1 Tascam

Sony
Tascam

Tascam
Denon
Denon
Sony
Sony
Ramsa
NSM
Tascam

Roland
Roland
Roland

1
1
2
Di
1
1
1
1
1
2
1
1
Di
1
2
2
1

102MKI1

Audicord DLPS

ALIII
ATR602HS

gital Recorders/Players

DA30
DN98OF
DNS70FA
MDSB2P
MDSB4P
SV3700
CD3101ACD
CD40TMKII

gital Workstations
Digidesign Sessione8

DMB0-8
DMBOF
DM8OR

Telco/Remote Equipment

Telos
Cylink
CCS
Henry
Comrex
Comrex
Comrex

Russco
EV

R. Syst.
Ramsa
Sabine

Moseley

2
1
1
2
1
il
Mis
1
4
1
1
il
Mis
1
1 Moseley

150
Airlink64D
€DbG2001
DigistorXMHF
DXPX21

DXR

TCB2A

¢. Studio Equipment

FMSB
$X100
™™-3
WSA70K
FBX901

DSP6E2
DSP6D2

Description

16 channel digital console
14 Channel Mixer

16 Channel Mixer

6 channel stereo console — NEW

buffer/interface amp
Compel Lor
Tube Mic Preamplifier

professional cass. deck
stereo playback cart mach.
auto locator for multitrack
1/2" 2 track reel-to—reel - NEW

pro DAT machine

MD player

pro cd player for production
MD player

MD player

pro dat machine

100 €D changer

pro cd player

digital audio workstation for PC
8 trk hard disk recorder
fader unit for DM30

remote control for DM80

twin digital telephone hybrid
wireless modem 64K

digital audio codec - NEW
digital message recorder
digital codec w/X.21 inter.
digital codec

telephone coupler

preamp

PA Lloudspeaker
studio timer ~ NEW
loudspeaker
feedback controller

¢. RF/Transmission Equipment

DSP6000 Digital STL encoder
DSP6000 Digital STL decoder

List Price
Each

$2,199

$4,799

$ 239.
.00
.00

$1,350
$595

$369

$1,895
$4,500

$1,499
$2,400
$2,800
$2,200
$2,500
$1,695
$3,800
$1,049

$3,995.
$6,595.
.00
.00

$1,195
$1,895

$2,180.
.00
.00
.00
.00
.00
.00

$2,895
$7,400
$620
$2,395
$1,500
$250

$324
$670
$195
$330
$649

$2,995
$2,995

.00

$599.
$1,199.
.00

00
00

95

.00
$1,150.
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00

00
00

00

.00
.00
.00
.00
.00

.00
.00

BSW Price
Each

$1,388
$390
$659
$4,165

$160
$929

$257.
$925.
$499.
$1,499.

$999.
$1,788.
$1,699.
$1,495.
$1,595.
$1,125.
$1,495.

$719.

$1,995.
$4,995.

$799.
$1,299.

$1,895.
$1,499.
$4,999.

$429.
$1,895.
$1,225.

$219.

$169.
$385.
$129.
$148.
$449.

$2,495.
$2,495.

Other used and demo gear available but not shown on this list due to

space limitations.

Call your BSW Sales rep for additional details.

.00
.00
.00
.00

.00
.00
$375.

*All items limited to stock on hand. Call early for best selection!

ORDER TOLL FREE
1.800.426 - 8434




DA, <rsoiatain.

1 - 800 - 426 - 8434

Sony's lowest cost DAT includes
normal/long play modes, time/date stamp, unbalanced analog
and consumer digital 1/O, wireless remote and rack mount kit.

Only $699.00

/

World renowned open-ear style phones

customized for broadcast with durable Kevlar
cable and hard wired 1/4" connector.

Only $59.95

Sale Prices Expire 9/15/96
Call Us Today For Best Selection!

BSW offers thousands of products from
over 200 Manufacturers. Call for our

An alltime vocal favorite
for broadcasters with built-

in windscreen and 158 Page Catalog.

shockmount at an Extended Hours:

incredible price! 6AM to 6PM Padific
9AM to 9PM Eastern

Only $299.00

Prices and specifications subject to change.
Some items limited to stock on hand.

Egquipment Solutions To Keep You Number One

5Ll

BROADCAST SurrLy WORLDWIDE

Toll Free: 800 . 426 . 8434  Toll Free Fax: 800 . 231 . 7055

7012 27th Street West, Tacoma, WA 98466 USA
Worldwide Phone: 206 . 565 . 2301 Worldwide Fax: 206 . 565 . 8114

Website: http://www.bswusa.com



Running

Radic

Your Resource for Business, Programming & Sales

Haberspace:
Christian Stations
Warm Up Web.
See page 48.

PIONEER PROFILE

Power Built Improved Receiver

by Barry Mishkind

TUCSON, Ariz. Back when radio was
in its infancy. stations were few and far
between. The challenge was not just a
matter of turning the dial on vour radio to
find a station playing vour favorite
music. It was more like
finding a station at all.

The earliest stations were
operated by a series of
enthusiastic. even zealous,
voung people. They were
scientists or amateurs,
seceking to develop the
new technology. What
they lacked in funds. they
made up for in dedication.
ingenuity and versatility.

Commercial exploitation
followed slowly. because
few could imagine how to
make a profit from broad-
casting. Starting around
the time of WWIL some
receiver manufacturers
and retailers put stations
up to demonstrate their
receivers. However. there
were not enough listeners

millionaire banker J.P. Morgan had been
impressed with Power’s progress and
bankrolled AMRAD. Additionally. many
Tutts students. sensing the opportunity to
be on the cutting edge of a new medium.
volunteered their efforts both in the lab
and on the air.

Harold Power was fascinated by radio.

the lack of any return,

Over the next few vears, 1XE evolved
into WGH radio. vet devolved into an eco-
nomic basket case. At the same time.
WGI began to offer college courses by
radio. lectures by famous people. opera
singers. daily newscasts. speeches by
tocal politicians. even a morning
show (unusual in those days when
most broadcasting was done in the
evening). But the financial damage
was done. AMRAD s reputation
had become one of missed oppor-
tunities. failed shipments. financial
disaster. The result was an inability
to repair the transmitter when it
failed. and programming became
somewhat sporadic.

The end

By late 1923, the station experi-
enced more and more equipment
problems which took it off the air
Just as other stations were coming
on to compete for the audience.
Several of the original air staft left
for other stations. And things got
WOorse.

Perhaps it was an attempt to
avoird confusion with WGY

to interest most other businesses.

In order to sustain a suecesstul radio sta-
tion. operators soon discovered they need-
ed more than a product. There was a need
for financing and a sohd plan for produc-
tion and sales. Clearly it was a “mine field”
for anvone who was not a good business-
man. And thereupon hangs a tale ...

Power-ful idea

As a young man carly in the century.
Harold Power was fascinated by radio: he
had built his own receiver at age 1) in
1003, and his own amateur transmitter
only two years later. He eventually
attended  Tufts  University  in
Massachusetts, supporting himsell” by
teaching wireless to high school students.

Power graduated with an engineering
degree from Tufts and with several other
Tufts graduates formed the American
Radio and Rescarch Corporation
(AMRAD). The plan was to utilize what
they had learned and build an improved
receiver.

Power and associates went to work in a
building provided by a couple of Tufts’
professors, and soon began to broadcast
from a 306-foot tower he had constructed

on site. By 1917, 1XE "The AMRAD
Station™ was broadceasting pretty much

on a daily basis. Sometimes it was talk or
music. sometimes just code transmission.
The 100 W transmitter was the only
“local™ station in the Boston arca.

So far. so good. The company was actu-
ally Tfaring reasonably well. having
picked up both a backer and a contract to
build receivers tor the Navy. The noted

One of the more popular announcers.,
who went on to become a Boston main-
stay for many vears was “Big Brother™
Bob Emery. Another of Power's key
cemployees was a woman: Eunice
Randall. Like Power. Randall had an car-
Iy interest in radio. building her own
amateur station (WICDP and ER). She
was a draftsman. engincer and even
served as an announcer for 1XE. Like for
most early broadcasters. the job might
change from day to day. and Randall
would do whatever was required: sing
when a guest artist failed to show or read
bedtime stories to children (The Story
Lady) — whatever it took.

Problems

WWI proved to be an opportunity for
Power to sell his receivers to the military.
But when the war came to its end. prob-
lems started to surface: a lot of unsold
inventory. Power belatedly started adver-
tising AMRAD receivers in magazines
such as QST. and opened a sales office in
New York. The AMRAD receivers were
indeed of high quality. but getting them
built and shipped out seems to have been
difficult for the company to accomplish.
In today™s terminology. it appears that
many of AMRAD s designs were no
more than “vaporware.”

Predictably. money began to become a
problem. The station itself” wus not pro-
viding any real revenue. Although J.P.
Morgan was more of a businessman
than Power. he was said to have dropped
as much as $800.000 into the company.
and he was rapidly losing interest due to

Schenectady. or maybe it was prepara-
tion to sell a station without the WG]
reputation. In any event. WGH became
WARC in carly 1925, But it was too late.
Tufts wanted its building back: creditors
wanted money. The station even lost its

full-time status and had to share time
with a religious station.

Power did try to sell the station. Even
though merchant John Shepard was
actively seeking to buy another station,
neither he nor anyone else wanted any
part of AMRAD s reputation nor its
founder. Power. Eventually. with a total
lack of funds. the station went dark.

Late in 1925, Powel Crosleyv acquired
AMRAD s manufacturing equipment.
The radio station itself” was finally sold to
the Boston Evening Transcript. However.
they had little more success with the
transmitter than Power. and eventually
even printed a front page apology for
their poor transmissions.

The staft was gone. The factory was
gone. The dream was gone. But in just a
few short years Power and his associates
had accomplished a lot. They had shown
they could develop better receivers. pro-
duce a wide variety of programming and
bring radio to the point of acceptance by
the community.

I"d like to share credit for this look at
The AMRAD Station with Donna Halper.
a radio consultant and broadcast historian
at Emerson College in Boston. She pro-
vided a good deal of assistance in
rescarching and illuminating Harold
Power and his station.

If you have suggestions for future
Pioneer Profiles or would be willing to
share any materials, please help share
and save broadcasting’s history. My
address is 2033 S, Augusta Place.
Tucson. AZ 85710, Thanks!

Barry Mishkind, can be reached at
(320) 296-3797, and invites e-muail 1o
barrv@ broadcast.net

(U 17
wi-[i _l.). (

A ’/ Eum"““““lﬂfﬁ
Il ?:\“‘ -

70 \lear

NN

ATTENTION P.D.s
Schedule the best in “CLASSIC RADIO” with

Wher Radio Weas ...

Hosted by Radio Hall of famer STAN FREBERG, the man who
drained Lake Michigan and filled it with hot chocolate

LIGH’IS t#OUT <
numlS

ive shows per week—54 minutes each. ~a0 a;d b
BARTER, NO CASH PAYMENTS!
For a free CD contact David West.

DICK BRESCIA ASSOCIATES (201) 385-6566
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Assertive Actions Solve Crises

by Sue Jones

BURKE, Va. [n the previous Manager's
Notebook T outlined the first steps in
effectively handling o management crisis
at vour station: preventing the crisis and
having a plan to deal with one.
Continuing. the next steps in effectively
handling a crisis involve recognizing the
scope of the problem. containing it.
resolving it and profiting tfrom it

Recognizing the scope

It 1s casy o misclassity a problem. to
focus on the individual. technical or
internal aspects and ignore the issues of

perception. But it is often public pereep-
tion that causes the crisis.

An example of underrating a problem
might involve a religious station DJ that
is arrested for cocaine possession. It is
not just a personal problem for the DI it
is also a credibility and public relations

problem for the station. Fraudulent use of

funds for religious and public radio sta-
tions are other examples of public trust
problems.

Perception is reality. Tronic as it may be.,
this age of sound bites. often created by
radio. can contribute to a station’s undo-
ing. Precious little information is con-
veved in sound bites. While convenient

Intelligent life
discovered!

and quick. they often do not cover the
full perspectives of all the players in a
story. Often times the story seems one-
sided. Your station’s perspective may be
shortened or presented in such a way that
vou become the villain. You may find
vourself on the defensive after you have
offended public sensibilities.

The first positive step is to immediately
offer a public apology tor a lack of sensi-
tivity and explain the steps that vou will
take in the future to prevent the problem.

Be willing to accept the problem and
work through a resolution. Crossing your
fingers. holding your breath and hoping
the problem will resolve itself is a fool’s

And they’re using Crown transmitters!

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

A universally intelligent choice.

crouwn.

broadcast

1718 W. Mishawaka Road, PO Box 1000, Elkhart, IN 46515-1000

Phone: 800-294-8050; Fax: 219-294-8222

Circle (35) On Reader Service Card

game. Problems do not go away by them-
selves, they get bigger. It may be tar
more important over the long term to
take tough decisive action that could be
costly in the short term. But it could be
tar more costly if no action is taken.

Start by placing the interests of the lis-
teners and clients and open communica-
tion above all other station needs. Tt will
make your station a long-time winner.

Containing the crisis

The next step 1s containment and dam-
age control. Decisiveness is critical at
this point. Some reasonable decisive
action is almost always better than no
action. The general manager must clarify
a confusing situation to the public and
staft. Be careful of conflicting advice.
Legal advisers often warn against telling
too much in order to protect the station’s
legal position. Most experienced leaders
will agree that it is preferable to overdis-
close to protect credibility and long-term
objectives. even at the risk of harming
the station’s legal position. Credibility 1s
far more important over the long term
than legal positioning for the station.

Quickly gather as many facts and pro-
fessional opinions of appropriate
responses as possible. State clearly that
you do not know all of the facts but state
the facts that you do know. The objective
1s to get it right. get it quick. get it out
and get it over. Evaluate the human
issues and real messages that you want to
convey to the listeners betore yvou make a
public response.

Founding principles often aid decision-
making in a crisis. Stations that have
thought through what they stand tor well
in advance of a crisis are those that man-
age crises best. When all seems o be
crashing down around them. they have
principles to fall buck on.

There is also value in dispatching the
senior responsible person to talk with
clients and fisteners — usually the gener-
al manager. The general manager’s pres-
ence sends two important messages: |
care and [ am accountable. This concept
cements public trust much faster than a
general manager who hides in his or her
office with “no comment.”™ As the leader
and spokesperson for the station, you
cannot remain silent even in the face of
contradictory information.

A word of caution. Shooting from the
hip without the benefit of counsel from
staft. owners and other appropriate pro-
fessionals can be just as damaging as the
crisis. A swift, measured response is usu-
ally best. In situations that truly threaten
the station’s reputation or existence. the
general manager belongs on the front
lines.

Another important step is to identify a
single individual to be the station
spokesperson to make all the public
comments. This will most likely be the
general manager. Make sure the entire
station staff is aware ol the policy and
the importance of speaking with one sol-
id voice when vou are ready to make a
statement. Leaks of information by well-
meaning staft could magnify your
problem.

Keep the station’s constituencies — its
clients, owners. emplovees. suppliers and
listeners —intormed as appropriate. They
should not be informed about the prob-
lem and its resolution solely through the
media.

Put a devil’s advocate on the resolution
team. This should be someone who can
tell the emperor in no uncertain terms

continued on page 47 p
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‘When Radio Was’ Still a Favorite

The Man Who Brought Us the Lake Michigan Sundae
Still Thrills Listeners with Svndicated Radio Show

by Dee McVicker

PHOENIX [Long-time radio satirist and
Radio of Hall Famer Stan Freberg still
maintains there are some things vou can do
on radio that you can’t do on television.

Drain Lake Michigan

Like. drain Lake Michigan. fill it up
with hot chocolate. and then top the
whole sundac-like thing off with a giant
maraschino cherry —  transported. of
course. by the thunderous roar of the
Roval Canadian Air Force. which
releases its cargo
with a megawatt
kerrplunk-k-k.

“Now. vou want to
try that on televi-
sion?” Freberg ashed
a nation ol listeners
in the carly "60s.
after a torrent of
sound effects that lit-
erally plucked the event right out of thin air.

“Fve always felt that radio s dedicated to
man and woman’s imagination ... the the-
ater of the mind.” stated Freberg emphati-
cally. who was commissioned to do the
commercial by the Radio Advertising
Burcau 30 years ago to help position radio
against the encroaching threat of TV.

Today. Freberg is still atitas the host of
the radio show “When Radio Was.™ q
compilation of old-time radio programs
produced by Radio Sprits Inc. ol Buffalo
Grove. [, And. he has every bit as mueh
seal for the imagination-producing char-
acteristics of radio today as he did way
back when.

Apparently thousands of listeners in 38
states do ol tuning into "When Radio
Was™ to hear Freberg and greats like
George Burns and Gracie Allen. Jack
Benny. Fibber MceGee and Moliy. and
such shows as “The Shadow.™ “Abbott &
Costello™ and ~The Lone Ranger.”

Insightful

During the hour-long shows, aired by
affiliates typically in the 8 to 11 p.n. week-
day timestots. Freberg ofters his insightiul
commentary about radio Tuminaries. many
of whom he knew personally as a yvoung
radio network actor and as Jack Benny's
replacement on the CBS Radio Network.

The show is offered to radio broadeast-
ers on a barter arrangement that apparent-
ly is as good for the syndicator and pro-
duction company as it is for the stations.
TAlmost everywhere in the country
where they carry our show. our block of
time is usually number one or number
two.” said vintage radio lover and Radio
Spirits founder Carl Amari.

WMAQEAND. Chicago. for example.
picked up the five hour-long weekly shows
for its 11 p.m. timeslot. to fill a program-
ming void lelt by Chicago’s WBBM(AM)
when it quit running vintage radio show
“Old Time Radio Classics.™ The show ran
for 10 years and ranked number one with
listeners inits ime period.

So great was the market potential for
old-time lavorites that the programmers
of WMAQ decided to trim an hour from
the staton’s nightly sports talk show to
make room for "When Radio Was.™ an

almost unheard-of occurrence in sports-
crazy Chicago.

The reason for this return to classics.
according to Amari. “is because old-time
radio is so much fun to listen to. The dra-
mas still work and the mysteries and
the comedies.”

Young listeners

Amazingly. iUs not just the older demo-
graphics that listen to old-time radio.
“Young people are into it because vou
have to remember that when old-time
radio was on. it was not just for old peo-

I've always felt that
radio is dedicated to man and womans
imagination . . . the theater
of the mind.

ple. Back then they didn’t grow up with
it it was new to them then.”

Amari ought to know. As a boy of 12 he
became interested in old-time radio when
he heard his first radio mystery. the "40s
thriller “Suspense.”™ He soon began col-
lecting his favorites. and while in college.
launched what would eventually become
Radio Spirits fnc.

Currently. Radio Spirits is the largest
rights holder distributing Golden Age
shows from the "30s. 40~ and "50s.
Amari has amassed the rights to 50.000
shows from the heirs or estates of the
show creators, who receive royalties.

There is a lot that goes on behind the
scenes at Radio Spirits to bring the old-time

shows up to CD quality. Three studios run
24 hours a dav. two shifts. to ¢lean up
material from days gone by,

All material is processed through what
Amari calls the Cadillac of restoration sys-
tems. the Sonic Solutions NoNoise svstem.
The original 16-inch transcription tape is
loaded onto an Apple computer. where
clicks and pops and other audio imperfec-
tons are removed so that mysteries such as
“Suspense” and “Inner Sanctum™ are just
as tension-filled as they were 50 vears ago.
onty without the distortion.

The company provides audiocasscties
and CDs packaged with the Smithsonian
imprimatur in addition to the program-
ming service. and itis growing more than
50 percent a year — from $S1 million in
1994 to about S$3.5
million in 1995,

Amari built up
the business by
purchasing time on
small market sta-
tions. cventually
. , landing a night-
Stan Freeperg tme show on

WIIDCAM)  in
Chicago. and then supplying vintage
radio shows to Eastern Airtines tor
inflight entertaiinment of passengers.

Syndication

As Tuck would have it a passenger on
onc of those Eastern Airlines flights.
Dick Brescia. who had just retired after
22 years as president of CBS Radio.
liked what he heard and later started syn-
dicating the show under his syndication
company. Dick
(DBA).

DBA now distributes the shows to more
than 300 stations trom a satellite uplink
in New York. providing five one-hour

Brescia Associates

shows with six minutes available for

Running Radio

Marketplace

The Nashville

RELORD REVIFEWN

Direct From Music City, USA

hosted by Katie Haas and Bill Codly,
counts down Country’s Top 40
with a four-hour weekly
syndicated radio program
produced on compact disc

For more information contact:

East: Ken Mullane
(203) 965-6423

West: Lynn Wells
(303) 771-9800

Reader Service No

with Katic Fhas & Bill Cody

Record Review,

local advertiscment insertion and six
minutes of national advertising by corpo-
rations like Johnson & Johnson. Scars
and Visa traditional television adver-
tisers all.

When asked why the old-time shows are
popular advertising vehicles and appear
to be gaining listener support. Stan
Freberg said: “Mavbe people are tired of
checking in their imaginations and star-
ing at the tube.”

Stan Freberg recently released his latest
album. “Stan Freberg Presents the United
States of America. Volume 1l - The
Middle Years.” now available in record
stores or direct from Rhino Records at
(800) $32-0020.

Dee MceVicker is a free-lance writer and
regular contributor to Radio World. She
can be reached at (602) 343-7363. or via
rools @ primenet.com
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supported with a printout showing all
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map.
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seriously.

At KRUD Radio’s
site (http://www.

the Month! Very well done, said the
hamburger to the gas grill! (Hey, that
reminds me — when is

lunch getting here?)

I

at the KSLU(FM) Web

site (http://www.
i-55.com/kslu/). and liked what I saw.
“We're really cookin® ... a gumbo of
entertainment. mixed with news and
spicy music.” it says right at the tippy-
top of the homepage. And. darned if
my taste buds weren't a-buzzin® at the
hint of spicy music!

The home page serves some pretty
pertinent information up front. continu-
ing the food-tinged theme: “We invite
you to dine regularly at any of our
many restaurants: 90.9 on your FM dial.
cable TV systems in four parishes and
here on the Internet.”

KSLU hangs its hat on Southeastern
Louisiana University's campus in
Hammond. La.. — a link to the universi-
ty's Web site is provided.

Visitors can choose to read about the
station’s history (it’s 21 years young
and 3,000 glorious watts/24 hours-a-
day strong). read about the “chef’s spe-

Checking in
I recently set my
cyber-tootsies down

cials” — the hot programming on the
station — or take a gander at the “com-
plete menu™ — a click of the mouse

brings visitors to each day’s roster of
shows.

What's here is informative. well-pre-
sented and useful for the station’s listen-
ers. Gumbo on, KSLU!

Mailbag's open

. and spilling out all over the place.
so let’s get crackin® and take a look at
some of the e-mails we've been receiv-
ing here at the global Haberspace head-
quarters (more next month).

I heard from Mark Holland at
Communications Data Scrvices Inc..
who wrote to urge me to “keep the
Haber-craft cruising.” [ never take my
toes off the pedal. Mark. so that won't
be a problem!

Anyway. CDS. which is in the busi-
ness of providing RF engineering soft-
ware and services to the telecommuni-
cations industry. has a nice page on its
site (http://www.commdata.com) with a
gorgeous green clay-like clickable map
of the United States.

Clicking on the map (hey. it's click-
able!) brings visitors a menu of links to
radio stations in ditferent states. Very
nice and very useful. Mark.

I also heard from Tom Speicher at
WWAS(FM) at the Pennsylvania
College of Technology (WWAS was
mentioned in this Space in June).

Tom tells me that the station has
just gone into “phase two™ with its
site (http://www.pct.edu/wwas) — the
WWAS folks are giving away a
$400 mountain bike exclusively on the
Web.

The contest began on June 19: by the
next day. 40 Web surfers had entered.
Nice going!

Every once in awhile. it’s kinda nice to
hit upon a site that doesn’t take itself too

90.9 FM

krud.com). the medium
you and I know and
love is put under the
funny microscope. and
whaddayaknow

there’s plenty of funny here! Well, not
plenty exactly ... some, but some funny

» %
Ll

radio

is better than no funny any day of the
cyber-week.
On KRUD's “Show Us Your Bits”

RUNNING RADIO

Radio World 49

page. stations can con-
tribute their funniest
bits to show other
radio pros how to
make yuks happen.
Anyone with a
RealAudio player can
listen in and smile.

There's more KRUD
to be had here. and it’s
probably worth your
while to check KRUD
out. I mean. any site that starts out on its
home page by asking, “You don’t like
the songs we play?” and answers.
“That’s your problem™ deserves a look
... and your funny bone’s attention.

Hey, lunch is here!
Yu-uuuuuum!!! The eats have finally
made it through to our desks. so I think

KRUD

RADIO

we'll quit surfin” for awhile and chow
down! Next month, we'll chew the cud
at KMOO-FM, get prepped and check
out some more cool radio station Web
sites.

Keep e-mailin’ me at zoogang@
earthlink.net — no information is too
informative, remember. And. not coin-
cidentally. no lunch is too yummy.
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RadioWerld
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

Voice of Music 165 amp extension
speaker. furniture type cabinet, vgc, $50
+shpg. B Leslie, Pro Recording Srvs,
13709 Mapleleaf Dr. Cleveland OH
44125. 216-662-1435.

Yamaha 2150 pwr amp. rack mount,
175 wich, excel cond. $300/BO. A
Wodel, ILCC Telecom. 1209 N 7th St,
Esterville |A 51334. 712-362-4119
(eves).

" HELIA DA
COAXIAL CABLE

50-Ohm, untused, cut to lenath. Priced
below market. Shipped nstanthy

Call Basic Wire & Cable
{(NANCY) 800-227-4292

FAX: 312-539-3500

700W FM MODULES

Broadband. $7-108 \TH7

In stock
306M and F00M gl available

Silicon Vallev
PO WE"

e e

' 1-800-986-9700

FAX 1-408-986-1438

Want To Buy

Marantz 1 audio consolette preamp, sin-
gle or pair & model 6 stereo adapter. P
Chance. Impenal Analog, 925 Clinton
St. Philadlephia PA 19107, 215-574-
8147.

Marantz 1 audio consolette pre-amp,
single or pair & model 6 stereo adapter.
P Chance. Impenal Analog, 925 Clinton
St. Philadeiphia PA 19107. 215-574-
8147.

Schematic/data on RCA MI-12182 tube
pwr amp. xerox OK. B Leslie. Pro
Recording Srvs, 13709 Mapleleaf Dr,
Cleveland OH 44125. 216-662-1435

Mcintosh, Marantz, WElectric, Altec
tube equipment, 410-465-2699.

ANTENNAS/
TOWERS/CABLES

Want To Sell

Andrew HJ8-50B 3" Heliax coax.
approx 100" w/Andrew type 78AGM
male connectors on both ends, $800
+shpg. D Popovich. Lakefront
Communications, 5407 W McKinlet Ave,
Milwaukee Wi 53208. 414-454-0900.

Su,bulot Buwadeast Products

FM Antennas
Call Jimmie Joynt
800/279-3326

Pheips Dodge CFM-LP-4 4 bay
wiradomes, 1-5/8" Iine, just removed
from srvc. shight damage. $500: AM
antenna phasor for 2 tower array on
1500 kHz in CCA cabinet, $1000: (2)
AM antenna tuning units w/RF scissor
contactors. colls, capacitors & RF amp
meters, no cabinets, $500. B Campbell,
KRIG. Bartlesville OK. 918-333-7943,

Gates FMC-6A 6 bay FM antenna tuned
to 97.7 MHz, $100 per bay: Andrew 1-
5/8" Heliax w/connectors, approx 240
$1000: 7.5 kW isocoupler tuned to 97.7
MHz, $250. u pick up. Dave or Harold,
KUVR. Box 465, Holdrege NE 68949.
308-995-4020

SKW tower phasers (2). $1200 ea. u-
pick up. Isabelle Drake. KBAI. 325
Pacific St. Morro Bay CA 93443. 805-
2376111,

Utility tower. 260", 18" face. w/lighting
kit, guy wires & insulators, BO. D Land.
WFIW, POB 310, Farrfield IL 62837.618-
842-2159

Jampro JSCP-10 10 bay on 90.1 MHz,
400+ feet Cablewave 3-1/2" flex line
w/gas barrier & 3-1/8" flanges. Scala
PR-450/U w/350' flex. Priced to sell! You
remove from tower. Bob Cham. KPFT.
419 Lovett Bivd. Houston TX 77006.
713-526-4000 or 713-526-5738. FAX
713-526-5750.

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.

AUDIO PRODUCTION

Want To Sell

Digidesign Session 8 digital audio
workstation. new never used, won at
NAB. $2700. B Updyke. WRGN. RR#3,
Hunlock Creek PA 18621. 717-477-
3688.

Peavy CS800 800 W stereo. $495. J
Price. Price’'s Recdg Std. 2651 Globe
Ave, Dallas TX 75228. 214-321-6580.

Drawmer 210 gate: Summit TLA-100
tube compressor. Panasonic 3500 DAT
machine: Gates M-5576 vintage tube
line amp; Bi-amp spring reverb;
Eventide 949 harmonizer; Gates sohd
statesman Iimiter, T Coffman, Rolltop
Music Studio, POB 17203, San Diego
CA 92177. 619-571-1645.

Numark DM-1000 disco mike. gd cond.
$40 +shpg: Symmetrix SG200 dual sig-
nal gate, $150/BO +shpg. J Schreck, 75
Washington St, Waterloo NY 13165.
315-539-4240.

Symetrix 528E voice processor, S480:
Alesis MEQ230 stereo graphic EQ.
$199: Mackie 1202 mixer, $315: Lexicon
LXP-5 eftects unit, $275; Alesis D4 drum
module, $285: (9) electronic drum pads
w/kick and snare pedals. $590. w/manu-
als. all new & excel cond, all +shpg or
buy all & shpg is free. B Zimmer, New
Creation Recdg. 1317 N Hickor St.
Broken Arrow OK 74012, 918-258-1933.

ADC patch bays. 1/4" 52 points, $169:
ADC TT bays. $129 up; Furman 14" to
114", 895 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
Scottsbluft, NE. 308-632-5667.

Want To Buy

Neve. APl. MXR. Lexicon, mic pres
EQs, delays. compressors. harmonizers,
reverbs. T Cotffman, Rolltop Music
Studio. POB 17203, San Diego CA
92177.619-571-1645

HALL

‘Electronics

706 Rose Hill Drive Charlottesville VA 22901

. We sell (nearly!) EVERY NEW LINE OF EQUIPMENT. Over 115!

& A A

$$5555$55$55555555$FFSFFISFFTSFISFES
WANT GREAT PRICES AND
PERSONAL SERVICE?

$$$$$55555555555555555555555555555S

$
$

| Rebuilding your studio?
Have a new CP?

* Yes, we still sell warranted rebuilt equipment too!
» (Just ask your other dealer if they warrant their "used" stuff.)

CALL Rick or Jon TODAY !

(804) 984-HALL (4255) Fax: (804) 984-FAXX (3299) http://www.halls.com/

AUTOMATION
EQUIPMENT

Want To Sell

Sono-Mag automation system w/ESP 1
brain & programmer, DS-20 switcher,
PDC 5 clock. (2) cart PB's on stide draw-
er, SMC 250 Carousels, {4) Otari PB r-r,
all in working cond. $2000/BO: also lots
of big reels of country & oldie rock. call
for pnce. L Robinson, WPAX,
Thomaswille GA. 912-226-1240

SMC 3060 system, $300: Schafer sys-
tem racks, $100; SMC 450 Carousel,
$400: SMC 350 Carousel. $200; SMC
250 parts; SMC DP2 system & parts:
SMC Audicord cart. D Rose. KDUC
POB 432, Barstow CA 92312. 619-256-
2068.

BROKERS

Appraisols ® Brokerage © Consulting

T.A. BRANSON

media broker
1-800-453-3169

“Member NAB”

Confidential
Small/Medium Market Specialist

CART MACHINES

Want To Sell

ITC SP PB only witriple tone cards (3)
mono. $225 ea +shpg: ITC RP3 mono
RP in gd cond. triple tone R&P. 5295
+shpg. G Gibbs. KMNS, 901 Steuben
St. Sioux City |A 51102. 712-258-0€28.

ITC record amps. 3 tone, stereo. $250
or mono $150. W Gunn, 619-320-0728

Circle (140) On Reader Service Card

ITC Delta - new pinch rollers: Mono
playback (2), record/play (2), stereo
record/play (1). MOTIVATED!
Spotmaster series 2000 record (1).
Wes, 818-798-9128.

Great Prices on onginul
cquipment tupe heads lor
ITC. BE, Fidelipae, Otary
Tascam & others!

(804) 984-4255

HALL
‘ E Electronics

Want To Buy

ITC, BE, Fidelipac cart machines: sin-

gle, triple, mono, stereo. play &
record/play. Call M O'Drobinak @ 619-
758-0888

CD PLAYERS

Want To Sell

EMT981 Pro CD player. as new cond.
BO. H Klane, EAW Inc. One Main St,
Whitinsville MA 01588. 508-234-4295
x145.

Russco CD-100 CD adapter. high Z to
balanced audio, excel cond, $50. A
Wodel, ILCC Telecom, 1209 N 7th St,
Estherville 1A 51334, 712-362-4119
(eves)

COMPUTERS

Want To Sell

Lynk 5250 emulation cards (2). ISA
compatible w:DOS Windows software,
use w/IBM System 36, S 38 or AS 400
twinax networks, new, never used, $150
ea: |BM 5364 Baby 36 system w/4224
printer. 5160 PC/XT console, assorted
lengths twinax cable. used w/JDS 1000
tratfic system. gd cond. BO +shpg. M
Humphrey, WPLY. 1003 Baltimore Pike.
Media PA 19063. 610-565-9000.
mark G y100.com

Want To Buy

Tandy 6000 HD with at least one floppy
dnve. Mel Crosby. 408-363-1646.

CONSOLES

Want To Sell

Ampex AM10 6x2 mixer. $495. J Price,
Price’s Recdg Std. 2651 Globe Ave,
Dallas TX 75228. 214-321-6580.

Autogram AC-8 8 chnl stereo workhors-
es in gd cond (2), $2200 ea/$4200 both.
T McGinley, WPGC, 6301 Ivy Ln, #800.
Greenbelt MD 20770. 301-441-3411.

Tascam 208 studio mixer, 8 in, 4 out,
shde pots, separate 4 band EQ, XLR,
RCA & 1/4" inputs & outputs, pro quality
& quiet, $550 +shpg. RK Hatcher,
Rainbow Prod. POB 147, Yorktown IN
47396. 1-800-371-3548

BE 8BEM-100 8 chnl mono, $750. u
pick up. Dave or Harold, KUVR, Box
465, Holdrege NE 68949. 308-995-
4020.

Harns 80 stereo console, $1000; LPB 8
chnl stereo, $1200; Sparta 8 chnl stereo,
$500. D Rose. KDUC, POB 432,
Barstow CA 92312. 619-256-2068

Radio Systems ESA-10 stereo console.
10 pots. gd cond. $1800. G Arroyo, 407-
830-0800

Soundcraft Spirit Folio 10 chnl
portable w/shide faders. $295. G
Wachter, KFYL. 631 N 1st Ave, Phoenix
AZ 85003. 602-817-1030.

Spotmaster 5 chnl mono. several,
$300. J Parsons. Parsons Sound. 2781
Fayson Circle, Deltona FL 32738. 904-
532-0192.

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

Autogram RTV-20. 20 chnl console
ASAP in gd cond. T McGinley, WPGC,
6301 lvy Ln. #800. Greenbelt MD
20770. 301-441-3411,

DISCO-PRO SOUND
EQUIPMENT

Want To Sell

Portable disco w/2 CD, 2 cassette,
$1000. D Rose, KDUC. POB 432
Barstow CA 92312. 619-256-2068.

FINANCIAL/LEASING
SERVICES

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

FFFa

| To apply or request
3 } additional information

D - call Jeft Wetter

FLEX LEASE. Inc.

- FAST APPROVAL
- ALL TYPES OF EQUIPMENT
-EASY TO QUALIFY
- LONG TERM LEASES- -
FIXED RATES
FIRST UNITED FUNDING
800-964-3525

LIMITERS

Want To Selil

CBS FM Volumax peak controller,
$100:; CBS Audimax 111 automatic level
controller. $100; CBS Volumax automat-
Ic peak controller, $100. u pick up. Dave
or Harold. KUVR, Box 465, Holdrege NE
68949. 308-995-4020

Want To Buy

UREI or Teletronix LA2A. LA3A, LA4A,
1176, Gates. RCA, Collins. Altec. dbx
160/165. all types. working or not. T
Coffman. Rolltop Music Studio, POB
17203. San Diego CA 92177. 619-571-
1645
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Teletronix LA-2A’s, UREI LA-3A's &
LA-4's, Fairchild 660's & 670's, any
Pultec EQ's & any other old tube com-
pressorflimiters, call after 3PM CST,
214-271-7625.

MICROPHONES

Want To Sell

HME-WM 252 wireless w/SM58 mic
xmtr. $195; Telex WT-200, $300; Telex
WT-50, $250. J Price. Price’s Recdg
Std. 2651 Globe Ave, Dallas TX 75228.
214-321-6580.

Neuman U-87. Sennheiser 421, AKG
451-E. Shure SM-7. T Coffman. Rolitop
Music Studio, POB 17203, San Diego
CA 92177.619-571-1645.

Shure 561's. several, new & used, $10-
50. A Wodel, ILCC Telecom, 1209 N 7th
St, Esterville 1A 51334, 712-362-4119
(eves).

Want To Buy

16B K06B EV RE 20 in good condition.
Lino Bugatty. Dance Mix USA Prod.
POB 1802. Pacifica CA 94044, 415-755-
8370.

Any prof mics. any cond. for parts. J
Price. Price's Recdg Std. 2651 Globe
Ave. Dallas TX 75228. 214-321-6580.

RCA 77 & 44. Neuman, Sennheiser.
EV. Altec. Coles. T Coffman. Rolltop
Music Studio. POB 17203, San Diego
CA 92177.619-571-1645.

RCA 77-DX’s, 44.BX's, WE KU-3A's
On-Aur ights. recording lights. Top price
paid. Fast response. Bill Bryant Mgmt,
2601 Hillsboro Rd. G12, Nashville TN
37212. 615-269-6131, FAX: 615-292-
3434,

RCA 77-DX’s & 44-BX's. any other RCA
ribbon mics. on-air ights. call after 3PM
CST. 214-271-7625.

MISCELLANEOUS

Want To Sell

Azimuth T-A-07 test tape. 30 ps. 17,
BO; T-W-07 sweep freqg 30 1ps NAB.
BO. M Crosby. 408-363-1646.

Ampex style table top tape eraser, vgc,
$100; Taber table top tape eraser, works
OK, auto switching needs work, $200. M
Crosby, 408-363-1646.

Catel FM modulator w/pwr supply, rack
mount, for CATV on 105.1 mHz, $250. B
Campbell, KRIG, Bartlesville OK. 918-
333-7943.

[ Rotron Blowers for Elcom,
Harris, CCA, CSI, McMortin, rebuilt
& new. Goodrich Enterprises Inc.
11435 Manderson St Omaha, NE 68164

402 493 1886 FAX 402 493 6821 |

Symetrix T1-101 telephone interface,
gd cond, $175. G Gibbs, KMNS. 901
Steuben St. Sioux City IA 51102. 712-
258-0628.

Tower lighting surge suppressors. ea
will protect 3 120 VAC lighting circuits
(flashers/beacons), ifetime replacement
warranty, spec sheets avail. $65 ea
+shpg. G Finney, WPWB, Macon GA.
912-788-2124.

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.

Blonder-Tonge audio/video TV modula-
tor. VHF chnls. $99. G Wachter, KFYI,
631 N 1st Ave. Phoenix AZ 85003. 602-
817-1030.

dbx 166A comp & hmiters. $400; M85
MK 2 cassette deck for parts. $100: mic
64225 hand held needs rcvr, $100;
Telex WT200 (3) no mics. $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.

Electron tube test set TV 7,U. $35:
Gates time pulse gen. $35: SKL variable
electr filter. $35: Sorenson AC voltage
regulator, $50. J Wilsbach, WMSS. 214
Race St, Middletown PA 17057. 717-
948-9136.

Henry Match Box IHF-Pro audio box.
like new. A Wodel, ILCC Telecom. 1209
N 7th St, Esterville 1A 51334. 712-362-
4119 (eves).

DISTRIBUTOR
DIRECTORY

The following distributors serving the
broadcast industry would be glad to
help you with any of your requirements.

broadcast

about it...

..Some people get hooked on
equipment
time...they think about it...dream
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

big

Lyrec tape timers (3), $300 ea; (7)
Seike/Spotmaster tape timers, $175 ea:
{5) Spotmaster TP1B cart winders
witimer, $225 ea; (5) Spotmaster TP1B
cart winders, no timer, $50 ea. Mel
Crosby, 408-363-1646.

Want To Buy

Issues of Audio Engineering & Audio
magazine from 1940's, 50's & 60’s. P
Chance, Imperial Analog, 925 Clinton
St, Philadelphia PA 19107. 215-574-
8147.

SCA generator card for Collins 310-A
exciter. B Campbell, KRIG, Bartlesvilie
OK. 918-333-7943.

Jazz record collections, 10° LP/12" LP
be-bop. swing. dixie. highest prices pard.
B Rose. Program Recdgs. 228 East
10th, NYNY 10003. 212-674-3060.

RECEIVERS &
TRANSCEIVERS

Want To Sell

Johnson ST-4A multiplex tuner. modi-
fied. used for data transmission on
weather network (150}, BO D Leinen.
Metracom. POB 23498. Oklahoma City
OK 73123. 405-728-2525

Potomac Instruments SMR-11 wide
band AM revr/monitor. for high quality off
air monitoring & proofs. all contact clo-
sure alarms for unattended station oper-
ation, rack or desk mount & much more.
$1000. 703-413-8503 or 703-271-2702.

Scientific Atlanta Encore DSR-3610
sat rcvr, setup for sportsbabe.
Sedat/DATS. 7 mos old. $3000:
Universal Electronics XE-1000 sat rcvr,
7 mos old. $1000. G Arroyo. 407-830-
0800.

BEE
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SCA RECEIVERS—ALL TYPES

Wiill work to meet your receiver needs
Professional / 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

Fidelipac C0030-FI NAB alignment cart,
§55/BO: Fidelipac C0031-FI EIC align-
ment cart, $55/BO: Fidelipac C0234-2-F)
new EIC alignment cart. $75/BO;
Fidelipac X1235-1-F1 3150 Hz flutter cart,
$70/BO. M Crosby, 408-363-1646.

Alignment tape: B346-1. 7.5 1ps FT 0 VU
114", $20: 4690005-01 15 1ps NAB 17 FT.
$200/B0: 4690007-01 15 1ps NAB 2" 8 trk.
$200/BO: 4690048-01 30 1ps AES 1",
$220/BO: CO005 1/2° 7.5 ips NAB 185nW.
$125,B0: C0006 12" 15 ips NAB 185nW,
$125BO: C0007 1.0" 30 ips AES 185nW.
$140 BO: C0023 12" 3.75 ips NAB
185nW. $130/BO: X1353 3150 Hz fiutter.
1/27 15 1ps FT. $95/BO; X1252 3150 Hz
flutter. 1/4” 30 1ps. $60/BO: X1352 3150
Hz flutter, 1/2° 7.5 1ps FT. $85/BO. M
Crosby. 408-363-1646.

REVOX PARTS/SERVICE

Cassette-CD-Open reel
NOS PR99 repros
Capstan resurfacing. ALL BRANDS
JM TECHNICAL ARTS

30 Music Sgq. W. #156
Nashville. TN 37203 (615) 244-6892

Marathon 301 NAB head cleaner cart,
$15/BO; Marathon 302 torque tester,
$25/BO; Marathon 303 tape speed indi-
cator, $30/BO: Marathon 303A tape
speed, cart only, $22/BO. M Crosby,
408-363-1646.

Otari MX 5050 BIl purchased last yr,
never used w/strong, high quality trans-
port box, $900. E Aulman, Talkeetna
Elementary School, POB 668, Talkeetna
AK 99676. 907-733-2252.

Tascam DA-88 8 trk digital rcdr, super
low hrs, like new w/free snake, $2900. B
Gable, POB 2671, Altamonte Springs FL
32716. 407-646-6827

Teac X-2000R r-r, 10", dbx | NR, full
motion sensing. 1/4 trk stereo. BO. M
Sophos. WDFH. 914-693-3963 after
4PM Eastern.

HEAD RELAPPING/
REPLACEMENT
All tape and film formats
30 years experience

350 N. Eric Drive
Palatine. IL 60067
800-227-4323

Various cassette & R-R recorders
including Otari. MCI's. Ampex's. Gauss
& EMT. to numerous to hist. call for info
& pncing. J Price. Price’s Recdg Std.
2651 Globe Ave. Dallas TX 75228. 214-
321-6580.

Ampex 300-4 4 chnl redr witube electr,
$750: Ampex 2, 1:4” & Sony 630 w/lid
speakers. $75 ea. no shpg. come
witruck & S. T Houston. Custom Audio
Recdg Srvc. 929 Calfornmia Ave,
Bakersfield CA 93304. 805-324-0736.

'é' Machine §
Service

Fast, expert repairs on all DAT))
recorder brands & models {
including ADAT and DA-88

Warranty Serwce on Most Brands \

ver 3000 Mac chines Scrvn(od

ew/Refurbished DATs Availabl
Compare Our Rates!

) Pro Digital Inc.

DAT Recorder Service Specialists

(610) 353-2400

Marantz PMD201 portable cassette
recorder. less than 50 hrs. will trade for
anything of equal value. J Ronn, WSOT.
2268E Apple Ave, Muskegon MI 49442,
616-777-2845.

Panasonic Pro SV-3700 DAT, low time,
gd cond. $975: Sharp Pro DAT. table
top mdl. xIr infout. $495. G Wachter.
KFYI. 631 N 1st Ave, Phoenix AZ
85003. 602-817-1030.

DO YOU NEED
Long Life

MEC
Tape Heads?

call :
EQUOIA
ELECTRONIGS

1-(408) 363-1646
FAX 1-(408) 363-0957

Advertise!

Call 800-336-3045
Ext.154 for details

CONSULTANTS

< A &

Video/Data/Volce -

["W.LEE SIMMONS & |

ASSOC., INC.
TELECOMMUNICATIONS
CONSULTANTS
Allocation Studies v AM, Fm,
TV, LPTV v Applications ¥
Appraisals ¥ Inspections ¥ Local
& Wide Area Computer Network
Microwave Design v Specialized
Computer System Designs
44 Bow Circle #B. Hilton Head fs , SC 29928

803-785-4445 fax 803-842-3371

e-mailwisimm®@IBM.net

MLJ

Moffet, Larson & Johnson, Inc.
Consulung Telecommunications
Engineers
1110 North Glebe Rd, #8300
Arlington. VA 22201

«muuurrﬂHH EVANS

FCC Applications, Design, Field Englneering &Tower Detuning
Statewide Networks -

EXPERTS IN.
TV:AM - FM . ITFS - MICROWAVE - PCS - FIBER

210 S, Main St., Thiensvllle, Wi 53092 (414) 242-6000 FAX (414) 242-6045
Internet: hitp://www.evansassoc.com

Consulting
Communications
Engineers

Wide-Area Networks |

Member AFCCE

GRAHAM BrOCK, INC.

Broancast Trensic st ConstiTants

Full Service From
Allocaton 1o Operation
AM OFN TV AL X Services
Freld Work, Antenna and
Facihtios Design
OUer 35 yedin ¢ Zat]
cird cotnsnliing

912-638-8028
202-393-5133

e

Feasibility studies
Changes - upgrading
Frequency searches
Engineering

AN for successful
\E}’m FM TRANSLATORS..

FCC application work “eny Mount Dora, FL 32757

} Talk with Howard Enstrom
/ Phone (352) 383-3682
FAX (352) 383-4077

FM Technology Associates
30925 Vista View

R. MORGAN BURROW,
P.E. & ASSOCIATES, P.C.

ALLOCATION STUDIES

FIELD WORK A SPECIALITY

— ELECTROACOUSTICS

E. HAROLD MUNN. JR.
& ASSOCIATES. INC.

Broadcast Engineering
Consultants

AM-FM - TV

WAYNE S. REESE
PRESIDENT

Box 220. 100 Airport Rd
Coldwater. Ml 49036

517-278-7339

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

Consulting Communications Engineers

« Station impror ement and modernization
« FCC Applications and Field Engineering
« Frequency Scarches and Coordination
© AM-FM-CATV-ITFS-LPTV

OWL ENGINEERING, INC.
Email: Owteng 196 shypointcom 1 -800-797-1338

1306 W. County Road. F, St. Paul, MN 55112 (612)631-1338

CORNELL-DUBILIER
MICA CAPACITORS

FROM STOCK
JENNINGS VACUUM

(703) 741-3500 9049 Shady Grove Court
s v Gaithersburg MD 20877
FAX: (703) 741-0312 Phone: (301) 921-0115
— . Fax: (301) 590-9757

Menmber MCCH email: mullengr@aol.com

CAPACITORS = Where In f T. Z. Sawyer Technical C()nsultants\ _PC - SoFTware |
FROM STOCK The World AM-FM-TV-LPTV AMFM TV Scurchs l;mgm‘llm
B — o Signal Mapping—STL Paths
JENNINGS VACUUM Are You?

* FCC Applications & Exhibits
® Experimental Authorizations
* AM Dircctional Antennas ® STL Applications

® High Power Antenna Arrays @ Station Inspections

= 1-800-255-2632

v,—\,\: (301)913-53799 @ 6204 Highland Dr, @ Chevy Chase, MD 20818

® Frequencey Studies

® Class Upgrades

RFHAZ—US Census PopCount
FAA Tower—Draw Tower
Doug Vernier
Enginecring Consultant Kﬁ)ﬁ

1600 Picturesque Drive
Cedar Falls 1A 50613 °

800-743-D0UG

Reach radio professionals
worldwide by advertising in
Radio World's
international edition.
Call Simone for more information.

1-800-336-3045

RELAYS

SURCOM ASSOCIATES

2215 Faraday Ave., Suite A
Carlsbad. California 92008
(619) 438-4420 Fax: (619) 438-4759
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Revox A-77. vgc. heads excel. modified
to go into play when turned on, $150
+shpg. J Schreck. 75 Washington St.
Waterloo NY 13165. 315-539-4240.

Scully 280. in use. will sacrifice. BO. S
Morse. Sam Morse Prod. 19 12th St
Carle Place NY 11514. 516-334-5216.

Sony Mini Dis¢ M2-RZ. walkman size
P/R. mic jack. ine n. 6.5 hrs PB. ithium
battery pack. $375 firm. Rick. Be
Productions, 542 Laramie. Wilmette IL
60091. 708-693-2597

Sony MD101 mini-disc. new. never
used, still in box w/remote. $795/BO
Ken R. 1806 Madison. Toledo OH
43624. 419-243-1000.

studer AB07 VU+K. low hrs. RS§232,
mic pre. BO. H Klane. EAW Inc. One
Main St. Whitinsville MA 01588. 508-
234-4295 x145

Tascam DA30. less than 100 hrs. ongi-
nal boxes. manuals. etc, $750. M
Schackow, Mark Schackow Recdg, 307
4th Ave E. Lemmon SD 57638. 605-
374-3424.

Teac 305 tube type 2 chnl. $300: Lang-
Ampex 351 2 trk stereo. new heads.,
$500; Ampex AC440. new heads 1/4 trk,
$550; AKAI GX77. $250; Inovonics 375
(2). record amps. $300/both: Inovonice
370 (3). record amps. $250/both. J
Parsons, Parsons Sound. 2781 Fayson
Circle. Deltona FL 32738. 904-532-
0192

Ampex AG602. unmounted. $250: rack-
mount for 600 series. $30: (2)
Samsonite cases. 600 series. mono.
brown. gr cond, $50 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: vanous used Ampex cap-
stan & reel motors. working. as 1s. $50
ea: Microtran table top degausser. like
new. $150: AL 500-2 recorder, as Is.
$100: (2) AG440A mono FT, as 1s. $150
ea: AG440 mono FT. play only. $100:
Scully 282-4. 4 trk 1/2" tape. $800. Mel
Crosby. 408-363-1646.

MRL short test tapes 2", $229. W
Gunn, 619-320-0728.

Otari MX70. $5950: MX70 video lay-
back system. $900: gd used 1/2"x2500"
456 tape. 520; 1"x2500" 996 & 250. $35:
Nagra Ill sync recorder w/SLO resolver,
$695/both; Nakamichi 550 great port
cassette, $250: W Gunn. 619-320-0728.

Scully "100' recorders, record/play
amplfiers. 8, 16. 24 track heads
Sequoia Electronics. 4646
Houndshaven Way. San Jose CA
95111. 408-363-1646.

Tascam ATR60. $2950: ATR60. $1250:
Tascam AQ-85 locator for 85-16, $395
Otar 5050BI1. $800: Custom Locator.
$495: Tascam DX-8 dbx for 80-8, $295.
W Gunn, 619-320-0728.

Want To Buy

Tape machine for PB of 2 trk stereo
tapes w/displaced or staggered heads.
P Chance, Impenal Analog. 925 Ciinton
St, Philadelphia PA 19107. 215-574-
8147

Ampex ATR100 taperecorders for
parts. Circuit cards. heads. motors.
machine parts, or electronic pants. Call
818-907-5161.

REMOTE &
MICROWAVE
EQUIPMENT

Want To Sell

Samco (Marti) 5 element yagi antenna
tuned to 166.25 mHz, S60. B Campbell.
KRIG. Bartlesville OK. 918-333-7943.

TELOS ZEPHYR
CCS *Prima”™ Codecs
Frank COMREX

Grundstein
Audio/Video
Consultants 610-642-0978

Comrex 2XP 2-line encoder. case
scratched in places. $700. R Links.
Links Sound. 1656 California St,
Berkeley CA 94703.

Want To Buy

LPTV or FM radio station wanted
operating. dark or CP. exper bdctr w

consider |oint venture or LMA. prefer
purchase or lease. have equip & financ-
ing for several stations immed. any-
where. J Powley. 9279 Dutch Hill Rd
West Valley NY 14171, 716-942-3000

Husband. Wife & Auto-system seek
small FM. AM or LPTV. dark OK. per-
haps even better. for mom & pop opera-
tion. 909-885-0693.

INTERCOM SPECIALTIES
SILVER LAKE AUDIO

Zephyr Rental

NEED SOME EXTRA CODECS FOR THE OLYMPICS OR CONVENTIONS?
The Telos Zephyr offers compatibility with the greatest
number of Layer II, Layer Ill, 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.

Phone +1.818.557.2650 - Fax +1.818.557.2659
Phone +1.516.763.1776 « Fax +1.516.763.1750

QEI 400 Cat Link STL. TSL digital audio
transmission system for use on T1 tele-
phone crrcuit. excel cond. negotiable. L
Bryant. WXLK. POB 92. Roanoke VA
24022. 540-774-9200.

Symetrix 108 8 Iine bdct telephone sys-
tem, $1295: Switched 56 CSU/DSU. 4
wire, for Zephyr & other Codec's. $195.
G Wachter. KFYIL. 631 N 1st Ave.
Phoenix AZ 85003. 602-817-1030

REPAIR SERVICES

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

o e |

Expert repair services for all
types of broadcast equip-
ment. Specialized STL, RPU,
TRL, video & computer moni-
tor repair. Reasonable rates &
eastern U.S. location.

Allen Boaz Electronic Services
263 Archie Yokeley Road
Winston-Salem, NC 27107
910-769-9689.

71511.2320 “compuserve.com

SOFTWARE/
DATABASES

Want To Sell

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.

Affordable TRAFFIC & BILLING

Now available with MUSIC

1tal syste
SCHEDULER

STATIONS

Want To Sell
10K AM in N.C. AZ. 520-774-0864

East central Missouri AM. operating
Cuba. MO. all offers considered. K
Kuenzie, KSLQ. 511 W 5th. Washington
MO 63090. 314-239-6800.

IT HERE! caisteve Kirsch for Details
< ,/ P 5 \\ \

,og

Station in Florida. AM-FM-dark. a
considered. cash. K Kuenzie. KSLQ.
511 W 5th. Washington MO 63090. 314-
239-6800

STUDIOS

Studio equipment: Sony TC-377 1/4 r-r
deck. Advent studio monitor speaker.
Ampex Micro-7 portable cassette rcdr.
Ansta 604 dynamic ball mic. (2) EV car-
diord mics. Fordham AG-260 audio tone
gen. Norelco portable cassette rcdr. (2)
Sennheiser MD-21 4N lavelier mics.
Shure M-67 4 chnl mike mixer. Shure M
68 5 chnl mike mixer. Vanco MM-7 6
chnl stereo mixer. all for $1600 BO. 914-
949-5920

UREI 1681 stereo 8 chnl console
Ampex ATR 700 10" r-r: Tapecaster &
Sparta carts: Techniques SL1200 TT's:
JBL Iimiter; JBL 4312 monitors. $5.999.
H Panosian. 103 Lon Lane. Broomal PA
19008. 610-356-1110

TAPES/CARTS/REELS
& CD's

Want To Sell

Fidelipac 300. gray cars, large quant-
ty. various lengths, gd to nearly new
cond: approx 30 2" reels. 10.5/12.5
BO. M Sophos. WDFH. 914-693-3963
after 4PM Eastern.

Oldies tapes. approx 16 automation
tapes, 10.5 reels. tones, lists. BO +shpg.
J Schreck. 75 Washington St. Waterloo
NY 13165. 315-539-4240

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

Want To Buy

Commercial pre-recorded open reel
tapes by RCA. Mercury. etc. 2-trk only
in-line or stacked heads. P Chance
Impenal Analog. 925 Clinton St.
Philadelphia PA 19107. 215-574-8147

Commercial pre-recorded open reel
tapes by RCA, Mercury, etc. 2 trk only.
in-hine or stacked heads. P Chance.
Impenal Analog. 925 Clinton St.
Philadelphia PA 19107. 215-574-8147.

TAX DEDUCTIBLE

Non profit cable FM seeks STL TSL
audio prod & sat interface. computer
equip. studio equip. RF pwr amp. FM
ant 97.7. etc. donations only. we pay
shipping. M Campbell. WSKR. POB
58357. Philadeiphia PA 19102. 215-222-
8290.

Phoenix school & training ctr for chil-
dren & adults w/developmental disabili-
ties seeks studio & post production
equip as well as computer equip
Donations are tax deductible. Luisa
Plancher. 602-371-0806 ext 134.

Non-commercial. non-profit NCE FM.
needs all type of equipment. will pick-up
or pay shpg. tax deductible certificate
ssued. ID Byars. Warren Cty Educ
Foundation. 2101 Myers Cove Rd
McMinnville TN 37110. 615-668-8451.
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PRODUCTS COMPANY

\_

Audio Cartridge
Rebuilding
Division
Rebuilding/reloading, like new,
all brands, any length up to &
inclucing 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.
Manutacturers of Audio Devices,
Continuous Tape Mag,.

69 Sandersdale Rd. Charlton, MA 01507
1-508-248-3157 or 1-508-853-0988

J

Circle (141) On Reader Service Card

SERVICES

» Terrain
Analysis

» FM Studies

>» Population

Studies

» FCC/FAA
Databases

» Contours

Communications
E Data Services. Inc.
800-441-0034

fax 703-532-5497
http://www.comm-data.com

6105-E Arlington Bivd.
Falls Church, VA 22044

Tower Sales & Erection

TOWE\RCOMM

Communications Specialists

Ben Wall
President

| MO ST

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

Exciter, mono or stereo. donation
needed by noncommercial FM. sold
state. working only. any freq. will pay
shpg & provide tax letter. M Sophos
WDFH. 914-693-3963 aft 4PM EDT

STL. stereo. usable under current regs
composite or discrete. donation needed
by noncommercial FM. solid state. work-
ing only. will pay shpg & provide tax let-
ter. M Sophos. WDFH. 914-693-3963 aft
4PM EDT

TEST EQUIPMENT

Want To Sell

Various pieces mncluding Tektronix. HP
Ithaco. Weston. Eico. Heath. Sencor &
more. to numerous to list. call for info &
pricing. J Price. Price’s Recdg Std. 2651
Globe Ave. Dallas TX 75228. 214-321-
6580

RF CURRENT METER

¢ Clamp-on up
to 2"
cables.

* Direct
reading
1 ma. to
5 amp.

* 200 KHz to
30 MHz

» Check
radials, guys,
shields

* Hand-held,

battery

power

* Model
PCM-1 $125
+ $6 S&H

PALOMAR ENGINEERS
Box 462222 Escondido CA 92046

- “ ¥
23

. .
v W
anes mwe

Ph. 619-747-3343
FAX 619-747-3346

Fluke 8520A 5-1 2 digit precision bench
digital voltmeter. $245. G Wachter.
KFY!. 631 N 1st Ave. Phoenix AZ
85003. 602-817-1030

Want To Buy

Operating manual for Hickok 605-A
tube tester, xerox QK. B Leslie. Pro
Recording Srvs. 13709 Mapleleat Dr
Cleveland OH 44125, 216-662-1435

SATELLITE SERVICES/EQUIPMENT

Want To Sell

Drake ESR1240 rack mount audio/video
C-band rcvr. $245. G Wachter. KFYI.
631 N 1st Ave, Phoenix AZ 85003. 602-
817-1030

Wegener 1806-015-003-001 stereo revr
w/tone decoder for Jones Satellite. P
Baillon KMCM. 382 Minnesota St
#1404E. St Paul MN 55101. 612-222-
5555.

24A L0O7B Antenna Technology
Simulsat-3 3 meter dish can hold up to
8 LNA'S/LNB's. mounting brackets for 4.
BO +shpg. G Gibbs. KMNS. 901
Steuben St. Sioux City 1A 51102, 712-
258-0628.

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
Ext.154

Rely on us!

networks.

615 East Brookside
Phone: (719) 634-6319

Sate//ite' Equipment for Radio

Off the air?
Looking for reliable
repair service?

Satellite Systems is respected industry-wide for
prompt, accurate service to radio stations and

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

Colorado Springs, CO 80906

Fax: (719) 635-8151
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TRANSMITTERS

Want To Sell

Harris/Gates FM-1C 1 kW FM w/RCA
BTE-15 exciter, gd working cond. you
pick up or ship, $2250. M Worrall. KCSN.
18111 Nordhoff St. Northridge CA
91330. 818-717-5579.

BESC in AM - FM

Internacional Transmitters
“Nows in onr 30tk year”

116 AM & FM
Pre-Owned Units
in Stock

v ALL - Powers

v/ ALL - Manufacturers

v/ ALL - Instruction Books
v ALL - Complete

v/ 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

World Leader

Modulation Sciences DSCA-108 data
Sidekick used In transmission of data on
SCA network, BO. D Leinen, Metracom,
POB 23498, Oklahoma City OK 73123.
405-728-2525

New AleMan 20 WL BN S000 T\
encnters New ML IBMTO0OSD T\
refay rehroad also sonne
used MeALrtn BOTO exaiters 1548
Gomd i TT135 A i
SELn A\ OsST6l

102 193 05500 Wy 102- 193 6821

Gates FM5C w new Peter Dahl pwr sup-
ply. single phase. great stand-by or pn-
mary, availl now, you pay shpg C Ling.
WGTN. 803-546-1400.

CONTACTOR SALE
GCR-201: $250
GCR-701: 3400

PH: (416) 421-5631
Fax:(416) 421-3880

Gates FM-1C 1 KW on 97.7 MHz,
$1500: Gates BC500-K 500 W AM on
1380 kHz. $1500, u pick up. Dave or
Harold, KUVR, Box 465. Holdrege NE
68949. 308-995-4020.

ELECTRONICS

NEW SPECIALS!

3 YEAR WARRANTY!

CCA DEMOS
FULL 3 YEAR WARRANTY!

USED TRADES

BE FM35 35 ke FM S11 500

770-964-3530

——————

Harris FM20H3 20 kW. on air now,
$15000. E Moody. KJEM, 216 N Main,
Bentonville AR 72712. 501-621-3880.

53

Suﬁulo't Brwadeast Products

FM Transmitters - Translators
Amplifiers - Antennas

Call Jimmie Joynt
800/279-3326

Harris FM300K 300W solid state. amp
only. factory recondtioned in 1992.
removed from service 5/96. $2500. J
Travis. WCLK. POB 506. Bath NY
14810. 607-776-4151.

Harris MW-5A AM xmtr tuned to 1470
kHz. vgc. $15.000: Continental
Electronics 314-R1. 1 kW tuned to 1140
kHz. excel cond. new tubes. $8000. G
Arroyo. 407-830-0800

Used equipment for sale: Belar SCM-1
Belar RFA-1, Belar FMS-1. Belar FMM-1
Moseley MRC 1600 system. TFT EBS
recewver/generator. Gentner patch panel.
and Harns racks. Call Transcom
Corporation 800-441-8454 or 215-884-
0888.

Want To Buy

McMartin AM/FM xmtr, any model
exciter or stereo modules. Goodrnich Ent
11435 Manderson. Omaha NE 68164
402-493-1886.

TV TRANSMITTERS

1Watt $1.114
2watt $1,664
4 watt $2,138
20 Watt $3,880
40 Watt $5,046
100 Watt $6,206
200 Watt $9,874
400 Watt $13,47%
800 Watt $18,295
1KWatt $22,900
TAYLOR

The Transmitter People

INCREDIBLE

TRANSMITTERS
Bﬁ! [ m mFEm

UNPRECEDENTED QuaLity

“vO2 P

FM_RADIO

[RANSMITTERS

1Watt $1,138
Jowatt $1.499
300 Watt $3,174
600 Watt $5,960
1K Watt $8,716
2K Watt $11,905
4K watt $20,741

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.

Collins 831C-2

Harris FM2.5K

McMartin BF-5K

RCA BTF 5D

RCA BTF 10D

Collins 830F-1B

RCA BTF 10E

Collins 831G2/Cont 816R2
RCA BTF 20E

Harris SX1
Harris MW1A
RCA BTA 1R1
RCA BTA 5L
CSIT-10-A

CSI T-25-A
Harris MW50C3
(1100 KHZ)

1077 Rydal Road #101, Rydal PA 19046
800-441-8454 * 215-884-0888 e 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
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TUBES

Want To Sell

EIMAC, AMPEREX, RCA 4CX2508B, 4-
400, 4-1000. 4CX300, 4CX350A. 807,
833. 3CX400A7. Westgate 800-213-4563

Svetlana

Quality* Power Tubes
3CX2500A3  4CX15,000A
3CX2500F3  4CX15,000J

3CX2500H3 4X150A
3CX3000A7 5CX1500A
5CX1500B

3CX16,000A7
3CX15,000H3
ACX250B
4CX250BC
4CX250BM
ACX250R

4CX350A
4CX350AC

4CX400A

4CX800A

YC130/9019
8560AS
SK300A

4CX1600U
4CX3500A
4CX5000A SK1300
4CX10,000D SK1320

Buy Factory Fresh
New Tubes
v/ EIMAC, BURLE,
SIEMENS, AMPEREX,
NATIONAL, and more
v/ Off-the-shelf delivery
v/ 24-hour emergency
service
Richardson
Electronics, Ltd.
1-800-348-5580
FAX: (708) 208-2550

ECONCO

Quali
Rebuilt TLtbees

Approximately 'z, the
Cost of New

Call for Our Price List

800-532-6626
916-662-7553

. 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
i G 402-493-1886
AX 402-493-6821

FAX 916-666-7760

Circle {142) On Reader Service Card

D C Electronics Co.

Lowest Price on Tubes
including:

actory Warranty!

1-800-881-2374
(352) 688-2374

FAX (352) 683-9595

Want To Buy

Thompson TH328 or TH338 for amateur
radio moonbounce work. Mark. 315-635-
9310 or fax 315-638-8863.

TURNTABLES

Want To Seli

Gates TT w/Micro-Trak tonearm. recent-
ly removed from srvc. platter 1s 18", ton-
earm 1s 147 w Stanton cartndge. base Is
217 sq on cabinet 24" sg & 31" high. cus-
tom pre-amp can be included or
removed. G Johnson. WLDY. POB 351
Ladysmith W1 54848. 715-532-5588.

Rek-O-Kut Micro-Poise 12" tonearm
stereo winng & headshell. late model for
single 7/8" mounting hole. excel cond,
$50 +shpg. B Leslie, Pro Recording
Srvs. 13709 Mapleleaf Dr, Cleveland OH
44125, 216-662-1435.

Russco CD500 3 speed. many to
choose from, $50 +up. J Parsons,
Parsons Sound, 2781 Fayson Circle,
Deltona FL 32738. 904-532-0192.

Technics SP-25 TT, 2 speed. Audio
Technica ATP-12T tonearm & Ortofon
cartridge. Pro-base mounting board, com-
plete. $200 +shpg. R Links, Links Sound,
1656 California St, Berkeley CA 94703

Techniques SL1200MK2 TT's, $350 ea
D Rose. KDUC. POB 432, Barstow CA
92312. 619-256-2068

NEEDLES, CARTRIDGES, BELTS... all

rands including old/ob od-
els. one of the largest stocks in t
try. Expert consultation. NEEDLES
EXPRESS (800) 358-2030

Don't
Gamble
with your
Advertising Dollars!

Radio World zna r

Call Simone at
800-336-3045 today!

A
>

Y —

—
-_—

vy
WHEN YOU'VE GOT _*J\¥
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 ]5-30,

Single tube, High Power
Grounded Gri
up to 32 KW,

# Soild State driver
up fo 2 KW serves
as emergency
transmitter

# Straight Forward
field proven control

system

& More

@ BEST OF ALL THEY ARE ECONOMICALLY PRICED!

518-828-1690
FAX: 518-828-8476

“The Transmitter People”

EnergyOnix

752 Warren Street, Hudson NY 12534

& VSWR Protection

Transmitters
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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:

ADVERTISER INDEX

This listing is provided for the convenience of our readers.
Radio World assumes no liability for inaccuracy.

. g:aqer e geaQer
age rvice age ervice
HELP WANTED r?o. Advertiser No. Ng. Advertiser No.
32 360 Systems 37 21 Harris 187
21 AEV SNC 161 29 Harris 162
— 46 ATI 126 1 Hnat Hindes 159
AM FIELD PEOPLE g 12 Actual Radio Measurement 234 19 IFR Systems, Inc. 75
39 Arrakis 112 14 Inovonics 5
needed across the U.S. ?o do cc AELEL‘THD/VIL‘E 53 Arrakis 32 3 e 3
partial proofs. We are seeking to 12 Audi-Cord Corporation 163 37 J Squared Technical Service 45
PO P »rowork ot || oo p || 1 Moo g0z e
seeking career oriente -un- " 8 ackenzie Laboratories 10
gual and english speaking engineers. Prior AM field mea- 46 Autogram 99 52 Marathon Products 141
- rice E CCA is expanding its Sales 37 BSI 157 ; ;
Customer Service Engineers. surement experience a must. 36 Micro Technology Unlimited 86
Responsibilities include, but Part-time at first, we have pien- Department. If you are a 11 Belar ) 185 48 Modulation Sciences 139
not limited to equipment . N 5 i 19 Benchmark Media Systems 156 40 Musicam USA 164
installation, equipment trou- ty of work coming up, the time Broadcast Engineer looking to 12 Broadcast Devices, Inc. 1 37 Myat Inc. 210
bleshooting aﬂd.PfOr"idi"ﬁ to sign-up is now. Fax per-day earn more, increase your 442 Brgﬂ?:?gci'sgfg’g’;“ 22]96 47 NPR Satellite Services 113
emergency service for a Al 24 Orban 6
company manufactured RF y Bnber of y':s UL metf' knowledge and want to stay 12 CAE 52 30 PR&E 188
and Studio Products. um-wave experience to: Bill in touch with Broadcasters, 1 1 CCA Electronics 65 41 PR&E 190
| — Sacks at 703-534-7884. i X 12 CPt 25
The successful spplicant want to talk to you. This posi- 37 Circuit Werkes 23 |3 Poﬁgt?s;’;sr;‘e’x”“ gg
should have experience in the tion requires experience in 46 Circuit Werkes 153 3 vt Sl
maintenance of AM and FM les - Technical i 46 Coaxial Dynamics 72 .
teansmittccs-and have the Incentivized sales and technical L L '8 Comrex 109 :3 l'?aEd/lemSeprllrcltas ]3]
ability to quickly and system- P broadcast systems. CCA's 37 Comrex 18 )
atically troubleshoot com- Zz?;)t:z‘s::dn;:nﬂfa?ﬁ:ser ?g: L ¥ ) 37 Conex Electric Systems 50 329 Regl?{telr Dgtg Systems %(3);)
plete radio station RF and broadcasting and cable TV. office is located in metro 10 Continental Electronics 133 28 S olan S orp. 136
Studio systems both on site Excellent working environment Atianta. Send your resume to: 44 Crown Broadcast 35 atellite Systems ;
and over the telephone. in a fast-growing, high-tech 13 Cutting Edge 211 19 Shively Laboratories 8
| — company. Earn Gp to $ 100K Steve McElory 45 Dataworld 87 19 Siticon Valley Power i
This position involves travel annually, depending on skills CCA Electronics 53 Econco 142 28 Sine Systems 8
in both the US and abroad. and experience. Full employ- 46 Econco 180 20 Smarts Broadcast Systems 135
Excellent career opportunity. ment benefits, 401(k) and 360 Bohannon Road 26 Enco Systems 84 33 Sonic Foundry 34
All inquiries held in confi- bonus. Fairburn, GA 30213 53 Energy-Onix 144 15 Sony Pro Audio 31
dence. Please send resume to: Send resurne to: ! 19 Excalibur Electronics 21 25 Tascam/TEAC 58
Steve Wall, Director Human ATTN: Human Resources Fax 770-964-2222 16 Fostex Corp 57 7 Telos Systems 81
Resources. P.0.Box 3606, 530 Lawrence Expressway E-mail: ) 19 Freeland Products, Inc 129 17 Tiesseci Snc 83
Quincy, IL 62305-3606 Suite 531 B KA NDODL oom 27 Gentner 1o 53 Transcom Corp. 143
- : Sunnyvale, CA 94086 35 Ghostwriters 20,39 37 Universal Electronics 104
46 Gorman Redlich 207 56 Wheatstone 1
< - ~IN 45 Group W Satellite 184 22 Whirtwind 213
_RADIO CHIEF ENGINEER 50 Hall Electronics 140 46 Zercom 102
is needed IMMEDIATELY in OPERATIONS MANAGER
Western Michigan. 1 AM DA/2 LIVE FREE IN DESIRABLE MTN RESORT OR HIGHLANDS, NC AT Publisher . Stevan B Dana Ad Trafﬁ( Coorqmator = Kathy Jfacksor
FMs, automated studio facility. 4118 FEET - EXPERIENCED, MATURE, SOBER, NON-SMOKER, Associate Publisher Carmel King Production Assistants Knis Willey. James Cornett
. , . . TRUSTWORTHY OPERATIONS MANAGER NEEDED FOR ESTAB- Production Director Lisa Stafford Ad Coordination Manager .. ...Simone Mullins
Radio transmitter, studio equip- LISHED SUCCESSFUL ADULT STATION. AIR WORK & PRODUC- Production Manager Lisa Lyons Circulation Director Eleva Finch
H TION INCLUDED IN DUTIES, GOOD COMMUNICATION/PEOPLE C e o -
ment and computer skills are SKILLS A MUST! GREAT BENEFITS INCLUDING MAID s/ERVICE, Publication Manager Heather Heebner Circulation Manager ...Robert Green
needed. Minimum 3 years expe- CABLE TV AND ALL UTILITIES. SEND RESUME, SALARY HISTO- Classified/Showcase Production Coordinator ........ Vicky Baron Accounts Receivable .....Steve Berto
fence and 5ot Certfcation | | Rharhons N Corsn S0 e s e bom 0¥
preferred. Full benefits package. U.S.East: Skip Tash Advertising Sates Representatives 703-998-7600 Fax: 703-998-2966
— .S.East: SKip Tash ........cccoceeeee T -998- ax: -998-
Medical, Dental, Optical, 40K. Expanding Private BDCT Co. Berkshire Bdctg seeks mulfiskilled individuols to U.S. West: Dgle Tucker ... e ..916-721-3410 Fax: 916-729-0810
Send resume and professional E'}!Io.a,|E[h%°vsé"°::n'.'l:'3'n'.?f&2 glforli?ﬁ dﬁ;“:g;’;ﬁ‘ U.S. Midwest: Sandra Harvey-Coleman ... [T 317-966-0669 Fax: 317-966-3289
] with music & newstalk sta- ’ ot J Al bl International: Stevan B. Dana........................ +1-703-998-7600 Fax: +1-703-998-2966
references fo: Jeff Shelp,| | B T e o o onporte | | & owlingnss ioleom & growin heob | | 21im America: Alan Carter . . +1-703:998-7600 ext 111 Fax: +1-703-998-2966
Director of Engineering, Goodrich Beed people with m’,’:“, ostlons indude: EUrOPE: Dario CAADIESE ...............oc..ovvesseeerieeessreeeseseessreeneeees +39-2-7030-0310 Fax: +39-2-7030-0211
Radio Marketing Inc., 2610 backgrounds in all phases On-air talent for full service, news infensive, Japan: Eiji Yoshikawa +81-3-3327-2688 Fax: +81-3-3327-3010
Horizon SE, Ste. F, Grand Rapids of operations, including pro- ::)':Tﬁ“;'k?l:"m:; g;g:w:y/:";'lz::" |g:,|“:11(U(E Free Subscriptions are available upon request to professional broadcaslinzg and audiovisual equipment users. For address changes,
: . . nd current and new address to RW a month in advance at P.O. Box 1214, Falls Church, VA 22041 Unsolicited manuscripts are
MI 49546. Fax (616) 956-9321 m‘ pews, sal“’ traffic. Trokstor desired \S,Sdcomed for review: send to the attention of the 4
L ! 3 5 ppropriate editor.
promotions & on air work.
[—_— — Opportunities available in News/sports reporter, wiiting skills, news I
Antenna product manufacturer, Fast 'h., Cosl‘ohr‘ado\:u;'cky c’:°"- qothering 8 ploy-by oy exper. required. WNINS-FM Engincer wanted for Full ‘Semis l’,.\1: Drise & Ill’rmltu;'lmnll)irc&;'lur
growing. established company seeks ag- ntains apaValley, CA. 9 R . o . Consulung Contract Engineerisig Sery for Soft A/C. Total digial praduc
gressive, hands-on marketeer to drive di- . . Pdmmo"o"s & Mll(('IF (p;rd., mkqs' plfssesls s carrently fooking 3 S e sersing Northeast Must be licensed tion & editing. M 2 ars. experi-
| versified product mix. RF product techni- Fax resume, in confidence,to: T e e 8 The et Engimeer Eaperience s necessars o . T e e,
cal background preferred. Contact: Moss Entertainment Corp, edge of desk top publishing & the internet. o ) i rehable communicae well & take interest CLUISCH G QAR LS AL TS LGLG G G
184 Inc Fax: 970-920-9082 ’ Redoil p/mmm?sl}\opl exp(er. ql_ehsued. SeBndkyl:)u[ high power EM. studio maintenance & m hents needs igital, studio & Hifto & pretare tor this Central PA
FEchnology. Inc. J o - [ f ton, Berkshire . . Cremote anlre: ) -
‘ ggﬂ;k-a; ot B?:;GPO%P%L No}ﬂ?ﬂgl;ryns, 'udl; 8'?247'. EOIE‘. construction & remotes. Apphicant pur Rt experienced Resame to: Radio opportunity to:
L e oaBaatle L AlLSELE) must be familiar with PC based com World. POB 1214 Falls Church VA 22041, Radio World. POB

FAX 919-752-9715

and reward performance.

SBE Certilication

Sold PC shills

engiecring tasks,

coverage

&

Ner phene calls or agencies, please

Help Shape the Future of Radio

MULTIPHASE 18 4 fasi growing, Fast paced. custoner driven contract engineenng 1irm m
the Mid-Atlanue region. We are secking highly motnvated Radio Enginecrs to service our
growing customer base of radio stations, commercial and governmenn organizanions, Invest
your career with a company founded and managed by innovative engimeers with aggressive
plans 10 keep pace with the changing market place. We ofter a stimulatimg environment that
is conducive o career advancement. We recognize the importance of engineening experience

We seek seasoned Radio Broadeast Enginecrs with the follow ing qualifications

Minimum § years hands-on progressive radio broadeast engineering experience

Ability to support multiple chents simultancously

Strong interpersonal. chient service, analvtical, wntten, oral and organizational skifls
Technical Bachelor's degree preferred

ISDN/Sw neh-56/telco experience 1s a plus

The successful candidates will be top performers who have a track record of managing small

to large projects and willingness to perform the simplest to the most complex broadeast

Your contributions wt} be rewarded with compettive compensation, limnless career growih
opportunities, and a compiehensive benefit package that includes tully pad medical

For confidental consideration, send your resume which must clearly outhine s our broadeist
engineerig expenience/accomplishments and salary requirements o

MULTIPANSE

Aun: Human Resourees Department
9001 Braddock Road. Suite 230
Springfield, VA 22151

An Equal Opportunits: Emplover

Sales Engineer
Gentner  Communications
Corporation :has immediate
openings for tw@ Sales Engineers
in our Broadc:§t group. one to
concentrate on Puilding domes-
tic USA businesgiand one to con-
centrate on the International
broadcast marke}. If you have
an excellent uaderstanding of
telephone inte
mitter remote ¢

type of producli to/
cal and non-tec inica
we'd like to talk with Jo
Relocation to Salt Lage
he required: if you
live within a few
of 7 world-class
with mountain
and fishing. ples
your resume with
ments to Garg

tes” drive
pris. along
L hunting

Manager. Ge
opportunity en

Gentner ¢
Corp.-1825

801-975-7208

| winwork systems. Mangigen
shills are necessary & SBE centifica
ton, a plus. Reply to Robert Rexmont
Dir. ol Engineerig. POB 3159, Mesa, |
AZ BS2HI-S159. or call (60219644000 |
for more detarls. WMMS-FM &

L\.\';nion“ ide Comme, Inc.isan EOE.
N 4

RF/AF Systems
Engineer

Applicant should have a mini-
mum of 5 years major market
radio experience.Technical
skills should include a strong
background in high power
directional AM and FM RF sys-
tems with the ability to trou-
bleshoot to the component
level. Applicant should hold
an ASEE degree or equivalent.
SBE certification a plus. No
phone calls please. Send
resume and salary require-
ments to: Tom Cox, Chief
Engineer, KFMB AM/FM,
7677 Engineer Road, San
Diego, CA 92111. EOE

Aun Box =967 10 4RW

1214, Falls Church VA 22041
Aun Box #96-7-24-1RW

POSITIONS WANTED

19 yr old w/FCC license seeks any
position w/New Jersey stations, reside in
Somerset County. Call for audition tape
Brian. 908-359-3085

Professional announcing. production
& engrg. 35 yrs exper & still enthusias-
tic. would like to relocate to southeast
Alex. 513-777-8423.

15 yr FT on-airfasst PD/MD/promotions.
country. AC. jazz. seeks PD gig or air
shift, Boston/Providence metro. Jeff,
508-252-4715.

15 yrs exper. engineering. program-
ming. prod & on-air. KKBQ rock, KHMX,
KILT. KIKK, any size market, call Dade
Moore, 713-448-6912

Just breaking out of bdctg school.
seeking job in radio. willing & able to
learn any format. Tim, 405-527-3735

Quality reporterfarr talent seeks lasting
refationship with fun-lovin Top 30 NE
station. Laune. 717-545-3805.

Seeking station engineer position.
FCC general radiotelephone operators
license. exper as PT engineer at
WHEM-FM. military & federal govern-
ment hf, microwave, data, fax & PC con-
trolled equip maintenance. T Holloman.
645 Ripley Ave, Eau Claire WI 54701,
715-831-1199 (home), 715-838-9595
(WHEM)

Weekender seeking FT on-arr position
3+ yrs exper at #1 AOR station in OKC
Dave. 405-634-8024

For details on
space availability
contact Simone
at
1-703-998-7600
Ext.154




The Auditronics 801
Clean Air Policy.

What we surround ourselves with says
a lot. The Auditronics 801 series says
you won't settle for anything less than
pure, seamless audio. More standard
features than the others. Tomorrow’s
technology with the freedom to add
options. The 801 says you know that

when you own the best, the sky’s the

limit. Write or call for a free brochure.

The Sound Of Perfection

QUDITRONICS

3750 Old Getwell Road, Memphis, TN 38118
901-362-1350, FAX: 901-365-8629

Circle (217) On Reader Service Card
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y e dehvered March 1993 1995 Academy of Country Music Award

A-500 Conso 20789 delivered April 1993 1995 Marconi Country Music Award

0 Cx« 792 delivered April 1993 1995 Billboard Country Music Award

e rniture delivered March 1995 1995 Country Music Association Award
AN _ 22536 delivered March 1995 1995 Country Music Association SRO Award
N 6 Con ' delivered March 1995 1995 Gavin Country Music Award

ered April 1995 1996 Gavin Country Music Award
- 1996 Academy of Country Music Award

hown g}\/\/h@otftone Corporation
K tel 315-452-5000 / Syracuse, NY.
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