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Analysts Forecast Five
Years of Radio Growth

by Mark Strausberg

WASHINGTON “With more music
and less commercials.” How many times
have you heard this or a similar phrase
flooding the airwaves of radio stations?
The truth of the matter, however, is that
radio is dependent on that advertising for

FCC Faces
Aftermath
of ‘Paul’

by Randy Sukow

LAKEWOOD, Colo. Colorado
survived Hurricane Paul and the
cleanup has begun. But the mael-
strom of paper and electronic data
laft in Paul's wake is not in
Colorado, but thousands of miles
away in Washington.

The National Weather Service's
Todd Heitkamp sends one of the
week’s many “"Hurricane Paul” alerts.

“Hurricane Paul”—aptly named
after consultant Paul Montoya, presi-
dent, Broadcast Services of
Colorado, who organized the FCC's
four-day (June 27-30) Denver-area
field
Emergency Broadcast System (EBS)

trial  of ]H«‘g‘uncd new

technologies—was test participants’
tag for the mock alert. which was
continuously transmitted from either
the state Emergency Operation
Center (EOC) or the National
Weather Service Station near
Stapleton Airport (RW, July 28).
continued on page 7 p

its subsistence-—advertising that is pro-
jected to increase in the next five years.
According to Robert Coen, senior vice
president and director of forecasting at
the McAnn-Erickson advertising agency,
the lag time between improvement in
business and a boost in advertising is
about over. John S. Suhler, president of
Veronis, Suhler & Associates Inc.
(VSA), an investment banking firm for
the communications industry, estimates
that by 1997, nearly $12 billion will be
spent on radio. This figure is 11 percent
of total measured media advertising,
slightly higher than the 1992 percent.

Constant growth

Over the last five years, radio advertis-
ing increased at 3.7 percent compound
annual rate and Suhler expects to see
annual growth over the next five years to
accelerate to 6.8 percent. VSA attributes
the underlying strength of the market for
future growth and used the 1992 growth
as confirmation.

In 1992, radio advertising totaled $8.6
billion, an increase of 1.9 percent from
1991. Local advertising was the key fac-
tor in the expansion, accounting for $1.5
billion, or 78 percent of total radio

Production
Facility:

Catspaw
Productions” (k]
General Manager
Sharon Paul,
Director of Sales
Ralgh Destito and
Rresident Doug Paul
in the studio with
a Yamaha DMC
1000 console and
Studer Dyaxis
workstation. See
story page 13.

advertising. Local radio advertising rose
5 percent in 1992, an impressive figure
following 1991°s 3 percent decline.
According to Suhler, that number is even
more impressive since local advertising
contains fairly little quadrennial spend-
ing (spending for the Olympics and/or
presidential elections which occur every
four years).

Radio accounted for 10.7 percent of
measured media advertising, practically
the same share as in the mid 1970s. In
fact, radio’s share has barely varied
from year to year. What makes this note-
worthy is the expansion sustained by
cable television and barter syndication
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advertising during the 1930s.

Unlike its counterparts, radio listener-
ship remains relatively unchanged.
While home usage has declined due to
cable television and home video, usage
out of the home has rocketed. The num-
ber of people reached by radio in an
average quarter hour rose 3.8 percent in
1992, marking the highest level of listen-
ing since 1982. One theory is the
increasad power of talk radio during a
political year, but Suhler believes that
the dominant factor was the recession.
With high unemployment rates, people
had more free time for radio. The last
time radio usage jumped as high was in
1982, a recession year as well.

A new structure
A new development in local advertising is
the genesis of local marketing agreements.
Two stations band together to sell local
advenising as a group, with one station
chosen as the lead operator. This station
then sells advertising for both stations and
controls promotion for both. In many
cases, the buyer makes one buy and is
heard om both stations covered by the
agreement. The lesser station is assisted by
being associated with a stronger station,
continued on page 3 P
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NEWSWATCH

NAB Issues
Call for Papers

WASHINGTON The NAB
has set Dec. 15 as the deadline
for submission of technical
papers for the March 20-24,
1994 spring convention’s broad-
cast engineering conference,
HDTV World, and Multimedia
World.

According to the Science and
Technology Department, a one-
page proposal is due by Sept. 1.
It should be sent to: NAB Tech-
nical Conference Committee,

NAB Science and Technology,
1771 N Street, NW, Washing-
ton, D.C. 20036; Fax: 202-775-
4981.

PC-Based System
Provides for
Allocation Analysis

CHICAGO Thomson-CSF has
developed an advanced PC-based
software and systems for admin-
istrative data management and
allocation of frequencies.
According to Thomson-CSF,
the database management sys-

tem handles large volumes of
administrative and technical
data associated with radio com-
munications. Information on
operators, licenses, allocated
frequencies, equipment charac-
teristics and transmitters is
stored and processed by dedicat-
ed software.

For frequency allocation, for
example, software simulates
interference patterns between
transmitters in specific locations,
taking into account factors such
as terrain, transmitter power/fre-
quency, and antenna heights.

Cirde (75) On Reader Service Card

Data is analyzed and a graphic
display is generated to indicate
the geographic range of a trans-
mission.

For more information, call 703-
769-4776.

Translator Rules
Clarified

WASHINGTON The FCC
recently clarified the FM transla-
tor rules including revised stan-
dards for ownership and financial
support, definition of major
change in translator coverage
areas, maximum output, and
interference criteria.

The FCC said that “other area”
translators “whose ownership and

financial support relationships
with a primary station are tem-
porarily grandfathered will not be
required to comply with the new
service rules for the remainder of
the three-year periods if the trans-
lator changes its primary station.”

The Commission said a change
in primary station does not alter
the technical aspects of a transla-
tor’s operation.

The clarification of the transla-
tor rules also amended the grand-
father provision (those that were
authorized prior to the effective
date of the rules change), requir-
ing compliance with the “full
scope of the technical require-
ments when a major change is
made or interference is caused. A
major change is one that increas-
es the ImV/m coverage by more
than 10 percent

Minor changes do not require
compliance with the new techni-
cal rules provided translators are
not causing interference.

For more information regarding
translator rules, call 202-632-
6302.
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Radio Affected by Quincy Flood

by John Gatski

QUINCY, . Along with the millions
who live in the flood ravaged Midwest,
two major broadcast equipment manufac-
turers and a number of radio stations also
were affected by the swelling of the
Mississippi River.

Harris Corp. and Broadcast Electronics
are both located in Quincy, but officials
reported no flooding damage because the
companies are located east of the river.

“Quincy is on a bluff. The flood plain is
to the west and the north,” Broadcast
Electronics, Bill Harland said.

Harris, however, does have an antenna
plant in Palmyra, Mo. an area that was
affected by the flood.

As for the main headquarters of both
companies in Quincy, the biggest
problem was the significant number of
people in Missouri who lost their

direct route into the city.

The bridge, known as the Bayview
Bridge that links lllinois and Missouri in
the Quincy area, was overwhelmed by
water. According to BE's Harland and
Harris’ Ron Frillman, employees had
to: take either a 140 mile detour via
Burlington, Iowa to get to work, take a
trolley across the river and catch a bus
into Quincy, or stay in town.

At presstime, Harris and Broadcast
Electronics reported no major product
shipping problems, although Harris said it
was taking a little bit longer to get ship-
ping from the west.

Quincy AM station WGEM, normally
5 kW during the day and 1 kW at night,
was able to broadcast at the higher
power 24 hours a day for several days
because of an FCC rule that enables a
broadcaster to increase power if it is the
only conduit for evacuation information.

Analysts Forecast Growth

P continued from page 1

while the stronger station is more capable
of selling advertising in a competitive
industry. The result is a more efficient use
of resources for both stations and advertis-
ers. According to Gary Fries, head of the
Radio Advertising Bureau (RAB), local
marketing agreements increase the tar-
getability of the medium. “In the past,
advertisers wanted to hit the target,” said
Fries. “Now an advertiser wants to hit the
bull’s eye.”

Another issue helping profit margins is
the new FCC duopoly rules which allow
owners to buy more than one station.
Multiple-station owners can cut fixed
costs and in addition, reduce the cost of
selling advertising. However, Suhler
said, “While profitability should be
enhanced, the new duopoly rules will not
affect the overall outlook for radio
advertising.”

Furthermore, VSA does not expect dig-
ital cable radio to have much of an
impact on radio advertising. Reasons
cited include potential digital cable radio
subscribers owning a large CD library
already and consumers not wanting to
make the adjustment to having to pay for
radio.

Although he cites different reasons,
Fries agrees that digital cable radio will
have a very limited impact on radio
advertising. “We keep an eye on it but
we don’t perceive it as a real threat. It
goes back to the portability of the radio.
That overrides all else. People don’t
expect radio to be tied down.”

People will expect to hear advertise-
ments on the radio and those expecta-
tions are quite sensible, considering the
sufficient evidence that radio advertising
will continue to grow, well into the late
1990s.

A NEW FM MOD-MONITOR
AT AN INCREDIBLE PRIGE!

INTRODUCING THE INOVONICS 5630 MODULATION ANALYZER

We've integrated precision demodulation and measurement func-
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TEL: (408) 458-0552 —

FAX: (408) 458-0554
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According to WGEM
Director of Operations
Leo Henning, the sta-
tion was the “official
information source” for
the Quincy area.

In Missouri and lowa,
several radio stations
reported problems from
the flood; many had to
g0 to generator power as
waters overran electric
substations. The Des
Moines, lowa area was
hit hard by the floods,
and some stations were
providing round-the-
clock information to res-
idents about evacuation
plans, emergency ser-
vices and where fresh
drinking water could be
found, a major problem
as flood water overran
water and sewerage Sys-
tems. Most stations,
however, reverted back
to their regular formats
with periodic news
updates when the situa-
tion stabilized.

Volunteeis sandbagging along a street
in Quincy. lll. during last month’s flood.

~—Photo by Joe Liesen for the Quincy-Herald Whig

KFMG in Des Moines
nearly got flooded, but was spared major
damage except for a flooded basement.
However, it was operating on generator
power and with limited phone service at
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press time. KGGO Chief Engineer Rick
Chalfant said he promised KFMG spare
transmitting equipment (an STL and a
console) if the water crested again.

Comrex Digital
Audio Excellence
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Radio Business Is Multifaceted Affair

by Lucia Cobo

I'd like to congratulate all the partici-
pants in the EBS tests held in Denver.
Roughly 100 broadcasters, equipment
manufacturers, government officials and
other volunteers gathered in Denver to
help test potential new EBS systems.

Their efforts reinforce my longheld belief
that one of the nicest things about radio

people is that they love the radio business.
All aspects of the radio business. Whether
someone is an engineer, a manager, or into
programming, I’ve discovered that as a
rule. you all care about and want to know
what is going on with the medium.

To serve that end, we're enhancing our
news section with a new, regularly sched-
uled news analysis section. The brainchild
of Managing Editor Randy Sukow, the
idea is to spotlight one of the pressing
issues of the day regularly covered by
RW. Once a month, you can read about a
specific topic (see our in-depth look at
EBS this time out) from all sides of the
issue.

As we execute this idea in print, we will
endeavor to fine tune it with each install-
ment and in response to input from our
readers. Each issue will be presented as a
package of several different elements,
including (but not limited to): A lead
story that maps out the issue and its main
players; guest analyses from both sides of
the issue; short Q&As with the main
players, and color pictures and charts.

Look for analysis on issues such as AM
Stereo, RBDS/RDS, digital compression,
and the various facets of Digital Audio

Broadcasting. Other potential topics
include AM improvement and the expand-
ed band, RF radiation, FM directional
antennas and short-spacing, FCC fines for
technical violations and the current review
of the FCC’s forfeiture schedule

* X X

And while I'm on the subject of
enhancements to RW, I'm pleased to tell
you about our newest feature columnist,
Richard Mertz. Richard, an associate with
Washington-based Jules Cohen &
Associates, was formerly the CE at
WIZE(FM) here in town.

Richard will be writing about computer
applications for radio stations. His column
(as yet untitled) will debut with a series
on Programmable Logic Controllers. He
will tell you what they are, how they

and the equipment connected to it.

Richard will walk you through an
overview of the application, its design
and implementation, as well as a
sequence of events to ensure things are
happening as they should in the design.
And this is just for openers!

* * *

Those of you who are into audio pro-
duction have probably noticed the new
look and enhanced contents of Studio
Sessions. Studio Sessions/News Editor
John Gatski is working tirelessly to serve
your needs with a variety of regular
columnists, product reviews, interviews
and product introductions. Let him know
how he’s doing—drop him a line with
comments and suggestions.

If you are looking for Bruce and Jenny

Bartlett’s ongoing series

KISS 108 FM (WXKS-FM]} Boston hosted its
fourteenth annual benefit for the Genesis Fund.
This year's event raised $50,000 and
featured artists such as the Bee Gees,
Barry White, Duran Duran and Neneh Cherry.
Pictured above is KISS' Cadillac Jack and SWV.

on hum prevention in
the studio, the next
installment will appear
in the Aug. 25 issue of
RW.

* X X

Many radio people,
especially engineers,
also are amateur radio
enthusiasts. For you, the
West Palm Beach
(Florida) Radio Club is
sponsoring its first
annual High Speed CW
contest. The contest will
be held on Oct. 23, as
part of the Palm Beach
County Hamfest held in
the Palm Beach County
Fairgrounds, Oct. 23-
24.

The contest is sched-
uled to begin at 1 p.m. It
has been coordinated
with and conforms to
American Radio Relay
League (ARRL) stan-

work, and how they can be used in a
broadcast environment. He will also tack-
le an application, using a controller to
monitor the operation of a coaxial switch

dards. Observers will be
welcomed and allowed to hear the test
material simultaneously with the contes-
tants through a loudspeaker.

The overall speed winner will receive a

trophy attesting to his/her skill. For every-
one else, plaques will be awarded to each
person who copies code faster than anyone
else in age groups: 20 years and younger;
21-40 years; 41-60 years, and 61 and
older.

The purposes of the contest include: a).
For both contestants and observers to
have fun; b). To demonstrate that CW is
alive and well, and c). To proliferate CW
in the amateur radio world.

For more information, contact contest
organizer Ted Herrman, AE8G, tele-
phone: 407-586-7940; FAX: 407-585-
3466.

Dean A. Pomeroy was named
controller for Harris Allied Broad-
cast division. He joined the compa-
ny in 1977 as an account executive,
and has since held various posts,
most recently as director of finance
for the RF Communications Group.

James W. Witt was named total
quality director for the Office of
Engineering and Technical Oper-
ations for the Voice of America
(VOA). He will support the integra-
tion of “Total Quality™ principles,
practices and techniques into the
Office’s “institutions, systems and
practices.”

Witt has served in various overseas
and domestic positions while with
the Naval Facilities Engineering
Command, the UJ.S. Army Corps of
Engineers and the United States
Information Agency (USIA).

nattended operation helps you operate your station
profitably. All it takes is a satellite or automation
program source, a good transmitter control system, and a

way to handle EBS.
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the rest.

A transmitter control system from Burk chhnology

relieves you of the need to keep someone at the station just
to take transmitter readings. Add our exclusive Studio I/O

and we’ll run EBS for you, too.

Burk gives you the flexibility to run your
station the way you want, and in full
compliance with FCC rules.

Call us now. We’ll show you a new way to
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TOLL FREE 1-800 255-8090
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READERS FORUM

If you have comments for Radio World, call us at 800-336-3045 or send a letter to Readers
Forum (Radio World, Box 1214, Falis Church, VA 22041 or MCl Mailbox #302-7776}. All letters
received become the property of Radio World, to be used at our discretion and as space permits.

“Living’ history in danger

Dear RW,

1 once read a story in RW about
Canadian scientist and inventor Reginald
Fessenden (Aug. 7, 1991) that recounted
how Fessenden made the first voice
broadcast from Brant Rock, Mass., on
Dec. 24, 1906. 1 had never heard of
Fessenden before and. being a fan of radio
history, found the story very interesting.

1 got to visit Brant Rock in early June
while on vacation. (It’s about 40} minutes
south of Boston on the Massachusetts
coast.) After driving around for a while, 1
located the property where Fessenden's
broadcast took place. It is now a trailer
park owned by Bradford Blackman, a
descendant of the family who leased the
land to Fessenden. Mr. Blackman was
kind enough to show me where the origi-
nal tower base is still standing. The struc-
ture is about eight feet high—six feet of
concrete with a metal ball on the top.

It was exciting to see this “living™ piece
of history, but I was surprised that it is
totally unprotected from vandalism. A
plaque commemorating Fessenden’s
Christmas Eve broadcast was stolen.
(Fortunately. it is now back in Mr.
Blackman’s possession.) The base is
even vulnerable to careless drivers.

1t’s a little sad that nobody has seen fit to
care for what remains of Reginald
Fessenden's transmitter site. 1 hope that
someone will take responsibility for the
tower base and maintain its historic value.

Tim Portzline

Chief Engineer
Broadcast Equities Inc.
Virginia Beach, Va.

One EBS for all

Dear RW,

Here we are again, trying to decide the
fate of the Emergency Broadcast System.
There are several offerings currently on
the table, from RBDS to a simple shorten-
ing of the current tones being used. Once
again it seems that this whole discussion
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is more show than substance. The FCC
seems as if it won’t or can’t make a deci-
sion regarding the future of EBS. In fact
there has even been mention of allowing
broadcasters to use whatever system they
see fit for their station or market.

We are faced with a dilemma once
again. We may end up with a system that
will fail. not because of technical consid-
erations, but due to a lack of care, con-
cern or knowledge of how and when to
use what is chosen. What is the benefit
when in any given market various sta-
tions are adhering to different EBS sys-
tems or when the system is once again
ignored when needed or misused when
instituted? We need one system that will
be affordable for all stations and can be
used effectively when necessary.

There also must be better a description
of when and why to use the system. We
have two extremes now. Some stations
never use the system and barely keep
track of current testing and monitoring
rules. Others set off EBS alerts every
time the skies turn grey. Too many just
don’t give a damn about the system or
don’t understand its proper use.

As broadcasters it is our obligation to
serve communities. It is our duty to get
together and settle on one system that is
best for all and not for each station on an
individual basis. It is also our duty to
install that system quickly. If we don’t
make the right choice now. we will have
wasted a great deal of time, money and
energy only to arrive at another dead end.

Aaron Brodbar
Chief Engineer
WEHM(FM) East Hampton, N.Y.

New AM band is positive

Dear RW.

I am becoming concerned about the
negative press our industry’s newsletters
are putting out on the new extended AM
band (1605-1705).

I think the extended band is the greatest
thing to come along since AM came on the
air. For the first time in modem history. we
have a standard for expansion that is uni-
versal. Everyone gets 10,000 watts days
and 1,000 watts nights on a single stick.

The whole plan revolves around elimi-
nating interference on other places on the
dial, and improving the remaining sta-
tions on the regular band.

With a preference to existing broadcast-
ers and an extra credit for AM stereo, we
finally have a place to tune those mil-
lions or so car radios that only see one or
two stereo signals in a market now.

I currently own two stations near the
top of the dial. One nearly reaches the
metro Green Bay area, the other nicks
the metro Milwaukee market. We
struggle, not due to our effort or our
programming, but due to our coverage.

Knowing that a 10.000-watt signal on
an uncongested band can punch a hole
through a current 250-watt directional
patter that only operates days gives me
the courage to make the bank payments
to see this become reality.

Looking at our current ground conduc-
tivity, our 0.5 mV/m contour should
increase from 30 to 85 miles radius.
Even our 1,000-watt operation will
increase from 50 to 85 miles, and our

OPINION

Radio World 5

This summer’s Mississippi-Missouri River
flooding reached levels weather experts say we
can expect only once every 500 years. How do
you prepare for that? Spend billions for 80-foot
levees? Another flood like this could come
along any century now.

One thing to do is be ready to get the word out.
An Emergency Broadcast System is not needed
to let you know when a flood is coming. Floods are pretty obvious disas-
ters. But when the waters overrun the water treatment plant, contaminating
the water for thousands of households, people need to know immediately.

All of this simply underscores the need for a new EBS, which the FCC
already has begun to redesign. Some, such as the letter writer appearing on
this page. interpret the FCC’s EBS proceceding as either apathy over the
reliability of the next generation of EBS equipment or indifference over
broadcasters’ ability to pay for it.

Actually, about 100 broadcasters, equipment manufacturers, government
officials and other volunteers cared enough to spend four days in Denver to
test new EBS systems. (Some manufacturers were there up to two weeks in
advance to prepare: some volunteers paid for the trip out of their own pock-
ets.) Another 100 will meet in Baltimore next month.

What may seem like needless delay and indecisive FCC policy-making
from the outside is actually an effort by government and industry to deal
with complex economic, technological and even sociological issues, as this
issue’s in-depth report hopefully illustrates.

City councils along the Mississippi are now grappling with a thomy ques-
tion: Should large sums be spent for emergency measures that may never

More to
EBS Than
Meets the Eye

be necessary?

on-coming emergency.

sewage.

If the FCC’s EBS Office is successful, broadcasters will not have to face
that dilemma. Depending on how broadly it writes the new EBS rules. the
commission will be able to let broadcasters pick a relatively low-cost sys-
tem that is still much more reliable than the current system.

Those willing to spend more, especially FM stations gearing up for radio
broadcast data service anyway, can buy a system that does things like turn
on an RDS clock radio in the middle of the night to broadcast news of an

After all, if the water treatment plant is suddenly submerged, most would
not mind being roused. It’s better than waking up and showering in

—RW

nighttime power will increase from 33
watts to 1,000.

1 hope the doom and gloom people who
are throwing monkey wrenches into
something that hasn’t started yet realize
they hurt the entire industry by casting
dispersions on what may help the indus-
try survive into the next century.

Mark Heller, President
WTRW(AM) Two Rivers, Wis. and
WGLB-AM-FM Port Washington, Wis.

C-QUAM qualms

Dear RW,

I could not agree more with Lee Parr’s
letter in the June 23 issue. | am becom-
ing tired of the hype regarding the adap-
tation of C-QUAM as the standard for
AM stereo broadcasting.

After the experience with both types of
AM stereo systems, I find it difficult to
comprehend how anyone, after properly
researching both C-QUAM and (Kahn
Communication’s) [SB stereo methods,
could make the claim that C-QUAM is
the superior method of AM stereo.

Let's face facts. Any adaptation of C-
QUAM as the AM stereo standard has
been driven mainly by the David-and-
Goliath factor. Unfortunately, ISB was
unsuccessful in bringing down the
Motorola giant.

If and when C-QUAM is chosen as the
method. T don’t see much hope for the
future of AM stereo competing with FM
stereo music stations. A few stations here
in the Seattle area are broadcasting in C-
QUAM. None that | know of are actively
promoting it. The station 1 worked for
removed C-QUAM due to a loss in
fringe area coverage, which subsequently
improved dramatically.

The ability to compete with FM stereo
stations for quality of stereo broadcasting

went out the window with the 10 kHz
NRSC standard. It will surely be dead with
the adaptation of C-QUAM as a standard.
Anyone who claims that they are
unable to tell the difference between cur-
rent AM stereo and FM stereo should
have their hearing checked.
Kelly D. Alford
Seattle

Dear RW,

1 too am curious as to how the Motorola
system became the AM stereo standard,
especially in light of W.C. Alexander’s arti-
cle on preparing for AM stereo (RW, June
9) and a subsequent letter from Lee Parr.

As a matter of fact, the FCC had a stan-
dard to begin with. Does anybody
remember the Magnavox PMX system?
Engineers were quoted in the pages of
this very publication complaining that it
made popping noises as it approached 90
percent negative modulation.

Now Cris Alexander says many of the
decoders can’t take more than 75 percent
negative peaks without distortion. Am |
wrong to think this is a step backwards?

['d be anxious to hear from some
Motorola engineers on this one.

Scott Todd
Skylight Satellite Network
Roseville, Mina.

Correction

In the June 14 RW article, “AT&T
Algorithms Vital to Three DAB
Systems,” the reference to the
Swedish Radio Tests conclusion
that the PAC algorithm was trans-
parent was incorrect. AT&T’s own
internal test results concluded that
‘PAC is transparent to most audio
material at a rate of 128 kbps,’
according to AT&T's Nikil Jayant.
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But Then Again,
Not Every Station Makes A Profit.

Digital technology is no
longer a luxury— it's a
necessity. When you pro-
duce the highest quality
digital spots in one-third
the time, your advantage
is obvious. AKG's DSE
7000 provides that
advantage.

The DSE 7000 Digital
Sound Editor is a fully
digital production system
that’'s as easy to use and
as affordable as analog
equipment.

It starts with the same
controls and functions you

o HARRIS
ALLIED==

© 1993 Harris Corp.

“Call me, I'm interested.” Circle (148)

already know. But you get
the crispness of digital
sound and incredible
speed of RAM storage.
No tape. No razors. No
mishaps. No generation
loss. Everything about the
DSE 7000 is designed to
be fast and familiar to
anyone in radio. You don'’t
have to be a computer
expert. The 8-track digital
recorder lets you work the
same way you always
have— listening and
cueing at high speeds and
rocking the reels for edit

points.

When you’re ready,
electronic ‘‘grease
pencils” let you edit, copy
and slide tracks instantly.
The 10-input mixer lets
you control level, pan,
echo sends, track bounce,
and more.

Rather than making you
jump through hoops, the
DSE 7000 adapts to you.
That’'s why it has a home
in hundreds of stations
nationwide. Upgrades
enhance the system
without changing the basic

operation. Each new
release reflects AKG’s
dedication to keeping in
close contact with you and
turning your feedback into
features.

With the intensity of
radio competition in the
'90s, the DSE 7000 just
might be the production
breakthrough your station
needs to make a profit.
Contact the professionals
at Harris Allied.

8:00 a.m. to 8:00 p.m. EST

1-800-622-0022
Fax 317-966-0623
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Tough Choices After Denver Tests

P continued from page 1

The tests produced reams of data, most of
it in the form of subjective observations,
from about a dozen volunteer observers
stationed at EBS send and receive stations
within and outside the city.

Many of the Denver participants said the
three-person FCC EBS Office now faces a
daunting task in synthesizing the data into
a new set of rules.

“There will be a lot of drafting, fine-tun-
ing and editing of what we think the new
system should be. That will take several
months,” EBS Chief Helena Mitchell said,
who had hoped as late as last spring to
have the new rules written and approved
by this fall. They are now expected to be
finished in early 1994, at the earliest.

Objectives

The EBS Office will not have finished
analyzing the Denver results before anoth-
er storm of data descends on it next month.
The commission has inked in Sept. 12-15
for a second round of EBS field tests to be
headquartered at the Maryland EOC in
Pikesville (just outside Baltimore).

The main things the commission hopes to

achieve with the new EBS (the system will
be given a new name when the rules are
approved) include:

¢ Higher networking reliability by replac-
ing the current “daisy-chain” networking
of broadcast stations with a more reliable
network architecture.

* The ability to send more complete emer-
gency information from a greater variety of
sources directly to the public than is cur-
rently possible over EBS.

* Elimination of the weekly on-air EBS
tests using the 20-second tone, which the
public has become desensitized to and no
longer heeds, broadcasters say. They will
be replaced with coordinated tests among
broadcasters and local emergency authori-
ties and a silent tone that can be tested
without interrupting programming.

The new system also is likely to authorize
a new level of station automation, allowing
stations to relay EBS alerts by remote con-
trol and eliminating the need for an opera-
tor near the EBS monitor 24 hours a day,
as current FCC rules require.

The three major systems under considera-
tion by the FCC—Information Systems
Laboratories (ISL), Vienna, Va.; Sage

EBS Changes

Throughout decades of alerting the
broadcast public, EBS has never been
used for its original purpose, a national
alert—a fortunate fact, since the only
foreseeable reason for a national alert
would be an imminent thermonuclear
attack.

Long before the end of the Cold War,
the emphasis of the EBS had shifted
from national to local and regional alerts.
New technologies and a recent rash of
natural disasters, such as the 1989 San
Francisco earthquake, Hurricane Andrew
in 1992 and this summer’s flooding in
the Midwest, have driven home the need
to perfect the system even more.

Some notable dates leading to the cur-
rent FCC EBS proceeding include:

1951 —The Congress creates the
Conelrad (Control of Electromag-netic
Radiation) system which allows the gov-
ernment to immediately reach the public
over specially designated broadcast sta-
tions.

1963—In the aftermath of the Cuban
missile crisis, the national alerting sys-
tem is redesigned to deliver alerts over
more frequencies, in case some frequen-
cies are jammed by enemy attack. It is
renamed the Emergency Broadcast
System (EBS).

197 6—EBS is overhauled to allow for
activation during state and local emergen-
cies. More than a dozen manufacturers,
including TFT, are among the first to
offer a new line of EBS receivers to
broadcasters.

1985—Bosch develops an RDS-based
national alerting system for the West
German government. Sage Alerting later
begins marketing the Bosch system in
U.S. for specialized purposes, such as sys-
tem connecting oil rigs in Gulf of Mexico
to warn of major spills.

1989—The Colorado Association of
Broadcasters forms a committee to

With the Times

redesign the state’s emergency alert sys-
tem to explore ways to replace “daisy-
chain” system, which is found to be
inharmonious with the area’s rugged ter-
rain. The committee eventually adopts a
system with a web architecture (similar
to TFT proposal), but later suspends
implementation, pending completion of
the FCC’s process.

1991 —The FCC begins its current
proceeding on EBS reform following a
letter to commission from the National
Association of Broadcasters (NAB).
Weekly EBS tests and the familiar 20-
second test tone have desensitized the
public to the system, the NAB said.

Alerting Systems, Stamford, Conn., and
TFT Inc., Santa Clara, Calif.—each proved
that they could meet those objectives dur-
ing the Denver tests. Except for a few
minor glitches, all three worked as they
were expected to work.

But the three systems approach alerting
from very different angles (see system
descriptions, page 8). The commission
could base its new rules mainly on one of
the systems, forcing the other two to scrap
or dramatically re-
design their systems.

The alternative is to
write a broad set of
minimum EBS equip-
ment standards for
FCC type-acceptance
that would allow all
three companies to
market their systems
with little or no redesign. A station could
decide on a system for itself or choose a
system as part of a regional agreement with
other stations and emergency authorities.

A broad-guidelines approach, however,
might increase the danger of a network
breakdown under emergency conditions.
“If they are really not specific (in writing
the protocol), you're going to have sta-
tions that opt for RDS and stations that
opt for the TFT system, TFT Marketing
Manger Darryl Parker said. “Then you’ll
have an emergency and neither of the sta-
tions can talk to each other because there
was not an agreed upon in-band signaling
scheme.”

Protocol office

The FCC’s intention, Mitchell said, is to
write a set of protocols broad enough to
accommodate not only the three proposed
systems, but future new technologies as
well.

Cost is one key reason for taking a broad
approach, Mitchell said. The three systems
vary significantly in implementation price.
Each station can choose the system that fits
into its budget, she said.
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The FCC EBS
Office now
faces the task
of analyzing
the data.

TFT’s EIS decoders, for example, cost
only $750 and can be used with current
EBS receivers. The company estimates
average total installation cost at $1,000.

Sage/RDS system implementation costs
are estimated at $2,200 for AM stations
and $3,000 for FM. But the Sage system is
capable of sending longer, more detailed
messages. The FM version can use radio
data system signals over subcarriers to turn
on an RDS consumer radio during an
emergency or to interrupt a playing cas-
sette or CD when the message is sent. (See
story, page 10.)

But both companies base their prices in
part on the assump-
tion that they will
hold a large segment
of the limited EBS
equipment market-
place, which com-
prises about 24,000
broadcast stations
and cable systems as
well as a few thou-
sand local emergency agencies.

The ISL system, for example, would cost
little more to implement than the price of a
PC and satellite receiver, assuming that
several thousand customers buy into the
system and share satellite time. The other
two companies could also be affected by
such economies of scale.

User-friendliness could be another key
issue for the commission as it writes its
protocol.

David Holm of the Colorado EOC and
Arthur Botterell of the California Office of
Emergency Services, who were the only
two representatives of emergency-service
agencies at the Denver tests, both said that
the encode end was not scrutinized closely
enough in the development of the systems.
A system that allows the average firefight-
er or police officer to send an alert quickly
and easily is needed, they said.

The proponents tended to agree and said
they would make changes, some of which
may be ready for next month’s Maryland
tests. But whether the systems can be made
more user friendly without increasing costs
or decreasing capabilities may remain to be

seen.
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Low cost, user-friendliness and
increased automation are the main sell-
ing points that TFT Inc., Santa Clara,
Calif.. stresses in its EIS 911 Emer-
gency Information System. “The reason
small broadcasters shouldn’t complain
(about new EBS equipment purchases) is
because this is the last thing needed for
total station automation,” said Fred
Baumgartner. one of the EIS developers.

EIS builds on the current EBS network
by upgrading the “daisy chain” 10 a
“web™ network. Each station should
receive the same alert from several

TFT Weaves
Stronger Web
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sources rather than from the one previ-
ous link in the alert chain. The EIS send
and receive boxes (shown here during
setup at the Colorado EOC) ure designed
for easy operation, especially the
decoder, which has only two front-panel
buttons for sending &nd interrupting mes-
sages.

A PC output in the back allows for log-
ging of each EBS message received,
while a tape in the front provides an
instant hard-copy log of the alert origina-
tor, the nature of the emergency, the areas
affected and the duration of the alert.

We maimntain a
Double Standard

Audio Precision offers two different
standard-setting product lines.

The automated System One —

the industry standard for bench and factory.
* Graphic results on PC screen with hard copy to printers
* Automated proof procedures & limits testing
* State-of-the-art performance and speed

The seif-contained Portable One Plus & Portable One —

for service bench and field.

* Compact and affordable stereo test sets for applications

not requiring automation

* Both offer comprehensive capability & high performance in a

rugged package

* Portable One Plus adds sweeps, graphs and printer port

The System One and Portable One. .. two families of test sets designed
for different jobs, each with the quality and performanee that you

Cirde (136) On Reader Service Card

have come to expect
from Audio Precision.
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The Emergency Broadcast
Satellite System (EBSAT), demon-
strated in Denver by Information
Systems Laboratories (ISL), Vienna,
Va., is designed to link state EOC
headquarters or mobile command cen-
ters to broadcast stations and cable
systems by Ku-band satellite links.

ISL employs very-small aperture ter-
minal (VSAT) technology to hold
down the cost of receivers. “There’s
alot of Radio Shack technology in
there,” said Barry Shay, ISL’s senior
scientist during set-up of the EBSAT
in a mobile-command-center applica-
tion, shown in the photo. ISL claims
the system will work with smaller
antennas than the one shown here.

Point-to-multipoint networks potentially

ISL Tries Orbital EBS

remove the need to use any broadcast sta-
tions as relays in the EBS network and
increase reliability, regardless of weather
or geographic obstacle, ISL says. After
the Denver tests, Shay said he was disap-
pointed that more tests of the system’s
robustness in Colorado’s rugged terrain
were not performed.

ISL says its system may also be used
for other, non-EBS-related satellite net-
working among stations during every-
day operations, which could be pre-
empted for national or local emergen-
cies. Networks of thousands of EBSAT
users could further reduce costs.

Personal computers control EBSAT
at both the send and receive points. A
full record of all EBS alerts can be
stored electronically on the PC.

Sage Alerting Systems, Stamford,
Conn., emphasizes the consumer-elec-
tronics aspects of future emergency alert-
ing with its SAGE 1 Emergency
Alerting System, which is endorsed by
the Electronic Industries Association.
Sage uses radio data service (RDS) fea-
tures, such as data transmission of EBS
alerts to RDS radios and automatic EBS
alerting, even if the radio is turned off or
a cassette tape or compact-disc is play-
ing. Sage has also developed pocket
pagers and smoke alarms with RDS
receivers.

One of most important aspects of the
system, Sage says, is its multiple actua-
tion controller (MAC), which allows it to

send and receive several different codes
and over several different pathways. It
can be used in a one-way network from
emergency-alert centers (like current sys-
tem) or in a two-way application.

“We send over the phone lines, over
450 MHz and over the Weather Service
transmission, and our (receivers) are able
to grab it all, where the other systems
only get one thing and have to throw
away all the other things,” said Sage
President Gerald LeBow, shown here
demonstrating the Sage/RDS system at
the Colorado State EOC. The MAC com-
puter is beneath the keyboard.

All EBS alerts sent and received are
automatically logged by PC.



August 11, 1993

Radio World

FCC and Industry Develop EBS Coexistence

Shortly after the Denver-area tests were
completed, RW gathered reaction and
impressions from the key organizers of the
tests and representatives of the most
prominent manufacturers: Helena
Mitchell, chief of the FCC’s EBS office;
Paul Montoya, president, Broadcast
Services of Colorado; Gerald LeBow,
president, Sage Alerting Systems; Darrvl
Parker, direcior of marketing, TFT; and
Barry P. Shay, senior scientist, Information
Systems Laboratories.

RW: How would you characterize the
week's work? Did you accomplish all you
hoped to accomplish?
Mitchell: I thought it was very success-
ful. We now know, for example, that we
might want to do some more lab testing.
The field testing was good because we saw
that with primarily prototype equipment,
manufacturers were able to produce some-
thing that worked.
Montoya: We accomplished a lot, but I
don’t think we were complete. There are a
lot of tests that probably don’t have to be
repeated in Maryland, but some additional
tests need to be done before any decisions.
Shay: From the feedback I got, we are
now a contender with TFT and Sage. We
showed that a satellite-based system can
essentially get information to where you
want to get it very quickly and easily.
Because of the terrain in Colorado, I
thought that would be a really good place

to have a satellite demo. It was unfortunate
that all the stations were in spitting dis-
tance of each other in downtown Denver,
which really didn’t show anything.

RW: What then can we say about the qual-
ity of the data from these tests?

Parker: It all boils down to the quality of
the observers’ notes, and how they inter-
preted the tests, particularly with respect to
the objectives of the test. One of the prob-
lems we had here in preparation was
understanding the objectives. I think the
Baltimore tests will be spelled out more
clearly.

In defense of the volunteers in Denver,

there had to be a first time. There was real-
ly no yardstick the Denver group could
use. They did a very good job.
LeBow: I think there were three tests that
were qualitatively and quantitatively sig-
nificant, from which the FCC can draw
some inferences: the signal-to-noise test,
the distance test and the test where you
send from the mobile van. A lot of the
other stuff relies on value judgements (of
the observers).

There is a huge amount of data (the FCC)
is going to have a real problem digesting.

RW: The FCC says its goal is to complete
this process with no specific winners or
losers, but with all companies able to mar-
ket their own systems linked by a common
protocol. Is this possible? What will the

elements of commonaliry be?

Mitchell: That will be our job. It will be
easier (to complete) because we have had
these tests. We’ve already started thinking

A demonstration of the ISL system using a Mobile
Telesystems inc. INMARSAT ultralight receiver. Pictured (I-r}
are: FCC EBS Chief Helena Mitchell, test organizer Paul
Montoya, and ISL’s Alan Schnittman

going to work really well. The shorter tone
will be very easy to do. The whole idea of
both and video and audio override for
broadcast and cable is going to be doable.
Parker: We are going
to have to live together.
There are some things
that RDS is going to do
well, and we ought to
take advantage of it, but
in-band signaling is the
only way you can cover
all the bases.

(The FCC) will have to
specify the modulation
type and data rate. That
may be implicit in
WRSAME (the National
Weather Service alert
codes, which all three
major systems can
decode). It may not be.
But it has to be an agreed
upon protocol that is not
proprietary.

Shay: The require-

about what type of protocol it should be.

We can’t talk about which systems will
be in, but we do think RDS. in-band and
out-of-band and systems for cable and
satellite will all be able to coexist. We want
to be flexible because we don’t know what
new technology is coming.

Obviously, the idea of silent testing is

ments (a system) will
have to meet are still a bit unclear to me.
They use the word protocol a lot, but it’s
not exactly clear in my mind what they
mean. Maybe they will say that FM sub-
carrier is a viable protocol, so somebody
other than Sage can come along with an
FM subcarrier approach.

continued on page 10 p
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Throughout the years Continental has built the world's most reliable
transmitters and other RF products. The new generation of three bay
transmitters is no exception. This family of transmitters offers the

broadcaster efficiency and excellent audio performance.

¢ Front Panel Indicators and Breakers
» Automatic Power Level Control

* "Exclusive Soft Start™" » Totally Self Contained (except 35kW)
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Consumer Tests Stir Controversy

DENVER The final test of the week—
and by far the most controversial—was a
test of the public’s reactions to EBS alerts
under normal, everyday living conditions.

It drew heavy criticism because it
involved only one of the proposed alerting
systems, Sage/RDS. Critics also com-
plained that little follow-up testing is
planned for other parts of the country, and
that the final results would be based on a
small sample, lacking in diversity.

For whatever the results were worth, the
test tended to suggest that the public
would react more quickly to some RDS-
style alerts.

The FCC appointed Dennis Mileti, direc-
tor of the Hazard Assessment Labs at
Colorado State University, to organize the
public-reaction tests. Mileti invited about
two dozen people for a morning party
(aware that they were to be part of a test

transmitted the Sage signal over The
Weather Channel. (An estimated 140,000
households, or one percent of TCI’s
Denver-area subscribers, were tuned to
that channel during the test.)
Simultaneously, the CD on the third floor
was interrupted by a preprogrammed, sim-
ulated EBS alert.

Following the test, many in the first-floor
group said they did not notice the test at
all, even after the volume of the TV set
automatically increased. Some said they
did not notice anything was going on until
near the end of the test and even then did
not disturb the conversation to point it out
to the others.

The second- and third-floor groups, how-
ever, noticed the alert immediately. The
second-floor TV sounded an alarm which
prompted the participants to turn it on and
watch the message. On the third floor, all

One of three focus groups listens to EBS alert on Denon
RDS receiver (near window).

participants noticed
when the CD was inter-
rupted but only those sit-
ting right next to the
radio noticed the RDS
message.

There were some small
criticisms of the RDS
system. “I have hearing-
impaired people in my
family,” said a woman
from the third-floor
group. “This would have
done little to help them.
The (RDS) screen was
not enough.”

but unaware that it would be an EBS test)
to his three-story Denver townhouse and
divided them into three focus groups.

On the ground floor, the group was
engaged in conversation while a television
turned was on at low volume. The second-
floor group carried on its conversation
next to an RDS-equipped TV set that was
turned off. The third floor group talked
while a Denon RDS radio/compact disc
unit played a Michael Jackson CD.

At 10:30 a.m., the local TCI cable system

around a PC?

fully expandable?

Then call (309) 837-2244 or
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WANT TO KNOW THE
BEST KEPT SECRETS IN
DIGITAL AUDIO STORAGE?

* What the Dow Jones, CBC, NBC and
Westwood/Mutual Radio Networks and
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* Why the HDS-1000 was designed from the
start without any audio compression?
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* Why the HDS-1000 allows front panel
access to all cards, and why the system is
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cart machines, reel-to-reels, and even Go-Cart/
InstaCart systems, without reinventing the
wheel, should look at the HDS-1000?
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“We estimate that the
average household has five or six radios,”
said Denon’s Philip Roberson. “If we can
get them to buy (RDS radios) for their
entertainment value and add on the RDS
for delivery of emergency broadcast,
we’ve done a really good job.”

Mileti was not prepared for conclusions
immediately after the tests, but he did
make an initial, anecdotal observation:
“Much to my surprise, it seems that the
American public would be receptive to
an EBS set of technologies that would,
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without their will, intervene in their
lives.”

Paul Montoya, organizer of the entire
week of Denver-area tests, stressed that
“RDS is just one of the technologies that
can turn on radios and turn on lights.
There will be other manufacturers com-
ing along to demonstrate other tech-
niques.”

TFT representatives were the harshest
opponents of the Mileti tests. By using
only the Sage system, “we’re accidentally

sending out a message that Sage is the sys-
tem,” said Fred Baumgartner, who helped
develop TFT’s EIS before recently
becoming chief engineer at KDVR(TV)
Denver.

Helena Mitchell, the FCC’s EBS chief,
said that the tests were not meant to com-
pare the strengths of the opposing systems,
but to test the public’s reaction to various
types of EBS alert.

Mitchell also said the FCC did not
choose the Sage/RDS system. The details
of the test procedure were left to Mileti.
She promised that a generic alerting sys-
tem would be used for the next public-
reaction test in Baltimore.

Building a Better EBS

P continued from page 9

LeBow: It’s hard to understand what the
commission is going to put out, whether
they lay out bare-bones requirements or lay
out some global objectives. I think (the
FCC) will say: “We want a system that’s
expandable so that we can grow into the
21st Century, and, therefore, dollars and
cents are not going to be the only criteri-
on.” If that’s the case, I feel very comfort-
able that they’re going to look towards our
technology.

RW: How important should broadcaster
equipment-cost considerations be in the
development of the new EBS rules?
Parker: Cost is no object when it comes
to saving lives. But we must remember
those who are going to bear the burden of
that cost. We’re trying to keep costs as low
as possible because we know in the end the
consumer is going to be paying for it,
whether it comes from Congress in the
form of new taxes or if it comes in
increased advertising rates.

LeBow: We want them to make it price-
reasonable as opposed to playing a num-
bers game. If you were to buy the top-of-
the-line EIS encoder/decoder today, it lists
in the catalogs for about $2,600. We’'re
saying that for $400 more an FM station
gets not only that, but RDS, and for $400
less than that, an AM station gets the full
capabilities of running the system.

$7,995!

Shay: We feel that our receive system is
relatively low-cost. There are clearly costs
associated with satellite access, but those
costs, we feel, can be amortized, depending
on the number of users in the system, by
sharing the costs and possibly selling back
the satellite time to commercial users for
non-emergency uses. If there are thousands
of users, the actual cost would really be
very small.

RW: Some of the observers in Denver said
user-friendliness at both the encode and
decode ends could be improved for all the
systems. Do you agree?

Montoya: It was well demonstrated that
all of the proponents were very lacking
from the encode end. That was probably
some of the most valuable information
they walked away with. From the decode
standpoint, they did a splendid job and
proved that their equipment was easy to
preprogram and to decipher.

Parker: We’ve got more work cut out for
us in that department. That’s one of the
valuable things we learned. Our focus has
not been on the box that goes in the EOC,
but on the box that goes to the broadcaster.
It needs to be more flexible for the person
who is going to initiate that alert.
LeBow: Because it is software driven,
(RDS) is totally modifiable. There is
nothing fixed. When one of the
(observers) asked if we could put in
touch-screen as opposed to a keyboard,
we said: “Sure, it’s simple.” We may very
well show the same thing with touch
screen (in Maryland). The software is
really easy to manipulate.

" RW! If an owner of the lowest-class AM

station were to ask you how and when the
new EBS rules would affect him, what
would your answer be ?

Mitchell: If I'm a smaller station, I'm
looking forward to the day I can automati-
cally alert my station and my audience. I
can carry a beeper with me that can acti-
vate my station if something is happening.
I can use those times when we have audio
on-air tests for something else. On-air,
coordinated tests, will make me feel more
like part of my operational area when a real
emergency happens. Coordinated monthly
tests are going to get (stations and emer-
gency agencies) used to talking to each
other.

Montoya: I would hope that person will
be affected some time in 1994. 1 use that
word “hope” because I think a lot of broad-
casters are out of the loop and at a disad-
vantage. They are isolated and don’t get
good information on emergency alerts.
Technology will affect them from a posi-
tive standpoint because they will not be
tied down by the current regulations within
EBS.



To Make Money
in Radio Advertising,
You've GOt to
Push the Right

Since 1990, radio stations in
every music market have been
more creative, more efficient
and more profitable with the
DSE 7000. In order

to increase profits

in the competitive
radio environment of the ’90s,
general managers have been
asking more from their
production directors, who in
turn have had to do things
faster and cheaper. Clearly, the
trusty 8-track recorder wasn’t
going to lead radio stations
through this new era.

Since it was impossible to
become more effi-
cient at tape splicing,
astute production
types contemplated digital

technology. They found out

about a company with over

40 years experience manu-

facturing professional

¢

audio products, who °

was already shipping a digital

sound editor for radio pro-
duction. Not coincidentally,
this system had many of the
same controls and functions

they were used to.

2« DSE 7000 o THE NEW SPEED OF SOUND

T

They tried a demo ‘

of the DSE 7000 | stor |
and realized they

could produce spots in one-third
the time. Which meant they
had time for a certain luxury

called creativity.

UNDO u The DSE’s UNDO
6

button gave them
room to experiment. And its
audio quality raised their stan-
dards to an entirely new level.
Today, hundreds of radio
stations are making more
money producing radio

»
ww commercials, because

-| .
L’ they’re pushing buttons on the

DSE. Now it’s time to push
some buttons

on your tele-

phone and

call AKG.
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AKG Acoustics, Inc. 1525 Alvarado Street, San | eandro, California 94577, USA, Tel: (510) 351-3500, Fax: (510) 351-0500
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LMA a Nightmare for WNWZ(AM)

by Dee McVicker

MEMPHIS, Tenn. An LMA deal
turned sour led to a four-month standoff
between lease holder and license holder
that included a midnight transmitter raid,
hired armed guards, courtroom antics,
and, according to those involved in the
situation, a hostage takeover of
WNWZ(AM) in Memphis, Tenn.

It was the first publicized incident of its
kind to take place since the LMA nuling,
and, according to WNWZ designated sta-
tion manager Dave Beveridge, calls into
question the FCC’s rules governing
LMAs (Local Marketing Agreements).

The ordeal began in August 1992, when
Rev. Thaddeus Mathews, a self-described
minister and broadcaster, entered into an
LMA agreement with Ardman Broad-
casting for the use of WNWZ’s signal and
studios.

According to the parties involved in the
ordeal, tensions developed when
Mathews, who had put up $5,000 initially,
didn’t make the agreed upon monthly
payments of $7,500. By Jan. 1, 1993, he
was $19,000 behind in payments and
Beveridge pulled the crystal on WNWZ'’s
transmitter. WNWZ’s licensee is Ardman
Broadcasting, comprosed of partners
Adrienne and Meyer Feldman.

Two days later, having agreed to pay the
owed amount by Jan. 31, Mathews was
allowed back on the air. But when pay-
ment still hadn’t been received by the
evening of the Jan. 31, Beveridge made a
late-night visit to the station’s transmitter
site.

Key didn't fit

By then, according to Beveridge, the
door locks to the station had been
changed, and Mathews had hired armed
guards to oversee the station’s studios and
transmitter.

Unbeknownst to the guards, Beveridge
said he walked through swampland, used

]
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Scott Studios bring your commercials and music together on a
clean, clutter—free control room computer screen.

Play Anything At the Touch of a Finger

You get great-sounding digital spots and jingles from hard disk, and
songs from CDs or hard disk. Turn microphones on and off at a
Add jingles, sounders and
spots. Play requests with your entire music library displayed by titles,
artists, lengths, years, albums or categories. There's no cumbersome
computer keyboard, trackball or “mouse™ in your studio. You choose
to use either a simple start button box, touchscreen, or both.

touch. Rearrange sweeps and clusters.

Throw Away Your Copy Book

When it’s time for weather, spots, promos or trivia, a live copy win-
dow pops up unobtrusively on Scott Studios’ screen. You can start

other events while reading copy.

NAB Booth 215

(214) 620-2211 FAX:

(214) 620-2707

(800) 330-3004

computer.

your air studios.

Dallas for details.

Cirde (34) On Reader Service Card

Get It All Together

Scott Studios connects your traffic, music and programming com-
puters to your air studio. You can add spots, revise music and
update live copy from your office. without an expensive file server
You also get printouts showing exact times everything
aired and discrepancy reports showing changes or missed spots.

Multi-Studio Digital Audio

When spots are produced, they're electronically transferred to all
There’s no time wasted carrying carts down the
hall or redubbing for second or third stations.

We Call It a "Troll...

Short for “studio conTROLLer".
In fact, it’ll pay for itself in savings.

It's easy to use and affordable.
Call, FAX or write us in

13375 Stemmons Freeway, Suite 200

Dallas, Texas 75234

a rope to climb up to a catwalk on the
transmitter building. and “with a tlash-
light held in my teeth,” put screws in the
transmission cable to take the station off
the air.

Six weeks later, Mathews was back on
the air with cable from Radio Shack and a
legal maneuver that would make it impos-
sible to get him out of the studio and off
the air for months to come. Mathews had
filed bankruptcy, which froze all legal
activity, including eviction.

Ardman Broadcasting Attorney Gail
Mathes explained that the bankruptcy
code is so powerful that someone can use
it to gain an immediate stay of all legal
activity.

Mathews admitted in an interview he
used bankruptcy as a means to halt evic-
tion, but he claimed he in no way took
hostage of the station. The guards, he
claimed, were put in place to “maintain
his position” and deter Beveridge from
pulling the switch on the station again.

“l can’t agree that I kept him
(Beveridge) away from the station. We
had an agreement through the attorneys if
he wanted to come, he could have...,”
Mathews said.

Beveridge sees the ordeal differently.
“He essentially took over the radio sta-
tion. He became a pirate. He denied us not
only access, but he denied us complete
control,” Beveridge said, who questions
whether or not the LMA rules are explicit
enough to hold Mathews accountable.

LMA rules vague

“The commission made a huge mistake
in my opinion, and I know a lot of station
owners would not like to hear me say this,
but I believe they made a huge mistake in
allowing the LMA to go forth in the first
place, especially with vague, vague
rules,” Beveridge said.

But vague is not how Mathews describes
the LMA rules. Said Mathews: “They
would not call the FCC on me because
calling the FCC on me would mean that it
was like calling the FCC on yourself. As
far as the FCC is concerned I do not
exist.”

Meyer Feldman, who also is a
Washington attorney, however, did con-
tact the FCC and kept the commission
apprised of developments as they unfold-
ed. He said his understanding of the com-
mission’s standing on the case was that if
required, they would be able to unseat
Mathews from the station on the grounds
that he was broadcasting without autho-
rization.

According to Feldman, Mathews was
considered a trespasser because the
arrangement was not a true LMA since
Mathews had never made a monthly lease
payment.

But dispatching an FCC representative
to the station was a problem. Said
Feldman: “What he (the FCC representa-
tive) said was that they did not have an
office there (in Memphis).” They “hesitat-
ed” to send a person from another field
office “if I was accomplishing the same
thing,” Feldman added.

Feldman concurrently pursued the matter
under state law through Mathes, who
obtained a restraining order and injunctive
release in the local courts. The court order
finally removed Mathews from the sta-
tion, but not before at least two FCC rules
had been violated, according to
Beveridge.

“In Memphis, Tennessee, the F word is
obscene, and [ heard it a lot on the air (in

continued on page 27 p
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Equipment and Applications for Radio Production and Recording

Digital Mixing Pervades Catspaw

by Dee McVicker

ATLANTA Catspaw Productions Inc.
President and Founder Doug Paul likes
good sounding pieces of studio gear that
talk to one another, particularly if they’re
talking digital.

That’s why five studios at Catspaw’s
sprawling recording and audio/video
production house in Atlanta are all digi-
tal and why at least two have digital mix-
ers and editing workstations that inter-
face digitally.

Paul, who does voiceovers for Tribune
Broadcasting, among others, recently
introduced digital Yamaha mixers to the
studios’ three existing Studer Dyaxis
editing workstations for the purpose of
eliminating analog from the audio pro-
duction loop.

Having a digital workstation that shakes

two tracks and four tracks and cart
machines to be able to do your assembly
of elements. Nowadays, in a digital
domain, you have up to 200 tracks you
can work with, and you load in as many
different sound files as you want,” he
said.

Paul makes good use of Catspaw’s
large sound effects and music library,
most of which is archived on CD, RDAT
or other digital sources such as MiniDisc
or DCC. “All of our raw voice is on
DAT. Rather than cutting it to reel-to-
reel analog tape, we use RDAT tapes,”
he said.

Sources such as these are directly inter-
faced to the Yamaha for post-production,
which the console reserves two input
channels for and facilitates through a S-
PDIF interface.

Occasionally, for some material stored

s

The Sonic Solutions Sonic Station Il is a
Macintosh Quadra-based digital audio workstation.
For more information, see Product Guide, page 18.

hands with a digital mixer is a nice con-
vergence of digital and digital, he said.
The Yamaha DMC 1000’s extend the
digital chain from source to mix-down,
eliminating conversion to analog when
interfacing to a disk-based system such
as the Dyaxis. Likewise, the Dyaxis Il
allows implementation of any digital 1/0.
The mixer and digital workstation speak
the same language, and no DA/AD con-
verters are required.

Talking to each other

“The biggest change that has happened
over the past five years is the dramatic
price drop of digital workstations.
Everybody’s got one, but the DMC 1000
console and the Dyaxis are very hip
because they talk to one another,” Paul
said.

This new communication link gives him
the “ability to have clean first generation
digital production,” according to Paul,
whose recording studio and production
house is known across the country.

In this environment, Paul said he
doesn’t spend as much time dealing with
the ergonomics of overlapping sound.
“Years ago, when I used to work in a
production room, and I had a traditional
2-track or 4-track setup, you would use

on reel-to-reel, Paul will have to create a
digital-to-analog bridge with DA conver-
sion.

“We have four new state-of-the-art
facilities that are all digital, and then we
have a fifth studio which is the best of
the old stuff—the archival room. It’s sort
of our gateway to analog,” Paul said.

A 24-track mixer also is still in service
to give the studios access to 24-track
material as well. “When we do jingles
and we do music and sound design work,
we will lock the digital editor with the
24-track to give us additional flexibili-
ty,” he said.

But, he added, “Most of the material
today is from DAT. So there’s a likelihood
that we’ll only work from DAT and CD.”

Occasionally, if it’s material of a more
esoteric nature, he’ll produce it himself
in the Foley studio. Catspaw is one of the
few recording studios in the country with
this kind of studio, which has sound
props and Foley pits to create just about
any audio effect in the universe, accord-
ing to Paul.

The good old days

When audio productions and recordings
reach the mix-down stage, Paul doesn’t
hesitate to take advantage of the digital

bells and whistles offered on the Yamaha
mixers. “In the good old days, people
used to fill out track sheets with specifics
on EQ,” he recalled. These days, Paul’s
work is much easier. EQ, pan, aux sends,
and bus assignments are all programmed

into the DMC 1000, and stored on 3 1/2-
inch diskettes so Paul can use the set-
tings later.

“All you have to do is press a button
and it remembers it for you,” Paul said,
who has a diskette for just about every
recent production done by the studio.
Storage of this information has proven
helpful for half-finished projects that

continued on page 26 p

DIGITAL
EVOLUTION

Technology evolves. The market develops.
DIC Digital excels.

RECORDABLE CD

As one of the original suppliers of DAT
tape to the professional, DIC Digital

recognized industry demands. As
a result, we were the first DAT

supplier to offer a truly pro-
fessional DAT cassette.

Once again DIC Digital is

leading the way by introducing

recordable CD’s. Our discs are fully
compatible and bear the “compact disc”
logo. DIC Digital's CD-R’s are readily avail-
able in 18, 63 and 74 minute lengths. Call today
for the name of your nearest DIC Digital dealer.

THE ULTIMATE IN SOUND
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Glen Pointe Centre West
500 Frank W. Burr Blvd., Teaneck, NJ 07666
Phone: 201-692-7700 Fax: 201-692-7757
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The NEW AudioVAULT 100 digital audio storage system

AV']OJ is a PC board used in conjunction with IBM-
compatible computers to record, store and play back audio material such as commercials, tags, liners and jingles, or
satellite programs. Each PC can accommodate up fo four AV-100 boards, each capable of running independentty.
The AudioVAULT 100 digital audio storage system brings incredible capabilities to your station...at an incredible price.

Opercrh‘ng in Microsoft Windows — with a software plat-
form adapted from the popular AudioVAULT 90™, which has been field-proven over the past two years in all size
markets — AV-100 is a system that gives you easy command over your audio inventory, improved signal quality, lower
maintenance costs and higher profits.

Consider thcise features:

Select one of five sampling rates.

A

Import/export capability for traffic and billing functions.

L

Compression ratios from 1:1 (uncompressed) to 12:1, applied by cut.

A

Stand-alone operation of satellite-delivered material with cross fade, ducking and real-time delay.

Introductory price starting ot $2,995!
Call Broadcast Electronics for the full story on the incredible AV-100.

Ask for Dave Buck or Ted Lantz.

DON’T SETTLE FOR LESS!
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Monltor Tests Reveal Sonic Differences

by Bruce Bartlett
with Jenny Bartlett

ELKHART, Ind. Most pro recording
studios use large monitor speakers which
provide deep bass. However, they are
expensive, heavy, hard to instale, and are
affected by the acoustics of the control

room.
If you want to avoid this hassle and
expense in your radio production or inde-

Nearfield monitors: (top to bottom)
Yamaha NS-10M, JBL 4408A, EV Sentry
100A. and Tannoy System 6 NFM.

pendent studio that contracts for radio
production work, consider using a pair of
“nearfield monitor speakers.” A nearfield
monitor is a small, wide-range loudspeak-
er typically using a cone woofer and
dome tweeter. You place a pair of them
about 4 feet apart and about 4 feet from
you.

This technique, developed by audio con-
sultant Ed Long, is called “nearfield mon-
itoring.” Since the speakers are close to
your ears, you hear mainly the direct
sound of the speakers and tend to ignore
the room acoustics. So the speakers tend
to sound the same in any environment.
You can save the cost and time of acousti-
cally treating your control room. Plus,
nearfield monitors sound very clear, need
little or no equalization, and provide sharp
stereo imaging.

Nearfield monitors are designed for
close listening; they have enough bass to
sound full when placed far from walls.
The woofer and tweeter outputs sum for
flattest response about a meter away.
Although most nearfield monitors lack
deep bass (below 70 Hz), you can add a
subwoofer.

How do you place nearfields? On top of
the console meter bridge, or just behind
on stands or shelves. The speakers and lis-
tener should form an equilateral triangle.
The speakers should be placed so that the
tweeters are at eye height, and angle them
in to aim at you. Orient the speakers verti-
cally to get the most uniform dispersion in
the horizontal plane. (Horizontal place-
ment, though, works almost as well). If
the speakers are not magnetically shield-
ed, keep them at least 18 inches from
video monitors.

The contenders

RW asked me to review four popular
nearfield monitors priced from $400 to
$800 a pair. Each is a 2-way unit with a
dome tweeter and a cone woofer (6.5-to
8-inches). Let’s take a brief look at each
model under test.

EV Sentry 100A: This is the indus-
try-standard monitor in broadcast studios.
Its 8-inch woofer is in an optimally vent-
ed cabinet with fourth-order Butterworth
tuning. The dome tweeter handles 25
watts and offers wide dispersion. Around
the tweeter is a foam damping ring which
is said to reduce diffraction for flatter
response.

JBL 4408A: This bookshelf-size mon-
itor is claimed to have a smooth frequen-
cy response, low distortion, controlled
off-axis response, and high power han-
dling. Listening fatigue is said to be very
low. Drivers include a l-inch titanium
dome tweeter and an 8-inch felt cone
woofer with cabinet port. Speaker pairs
are mirror imaged. JBL's entire 4400A
Series monitors were developed with the

T uE SIMPLE NOLUTIO!
DiGrrar Aunio TRANSPORTATION

aid of extensive field tests in studios,
according to the company.

Tannoy System 6 NFM II: In this
unique Dual Concentric system, the
woofer cone forms a horn for the tweeter.
Since the woofer and tweeter are coaxial,
there are no dips in the response caused
by phase cancellations between the
woofer and tweeter as you move off axis,
the company said.

The 6.5-inch ported woofer is made of
graphite-filled, injection-molded polypropy-
lene. This ensures that the response will be
the same from unit to unit. The cone is
thickest at its apex and has a very rigid
mount for the voice coil. The nitrile sur-

crossover, low-distortion inductors and
select MP capacitors are said to reduce
loss and distortion. A non-slip sheet keeps
the cabinet from sliding due to vibration
at high volumes.

I was impressed with the manuals for all
the models; they were clearly written and
thorough. In addition to features and
specs, they covered placement, wiring,
and service.

Listening tests

Before I auditioned each pair of moni-
tors, I placed them four feet apart and
four feet from me, just past a small mix-
ing console. The speakers were 6 to 12

If you want to avoid the

expense and hassle of large studio
monitors, consider a pair of
nearfield monitors.

round is molded-on rather than glued. Other
features include high sensitivity, high power
handling, compact size, anti-diffraction ring,
bi-wired gold-plated terminals, and high-
quality capacitors.

According to Tannoy, the speaker’s pre-
sentation of the midrange is very different
from other speakers. It is meant to be a
revealing, clinical tool for studios. Special
attention was paid to linear group delay
and coherent phase response.

Yamaha NS-10M Studio: For
many years, this was the industry-stan-
dard nearfield monitor in recording stu-
dios. This compact unit features a 1-3/8-
inch, laminated soft-dome tweeter and a
7-inch paper cone woofer. The sealed-box
enclosure is made of high-density particle
board. Yamaha claims excellent power
linearity, superb transient response, and
low distortion for the NS-10M. In the

Ko

R
o-.- S o wemede g mim

T =

feet from the walls. Grilles were off. My
associated equipment was a Crown PL-4
power amplifier (165 watts per channel
into 8 ohms), Crown PSL-2 preamp,
Magnavox/Philips CDB610 CD player,
and 12 feet of 14-gauge lamp-cord
cable.

This review reflects my personal listen-
ing tastes, and is not an endorsement or
critique by RW. For several years 1 have
reviewed high-end audiophile loudspeak-
ers, and I have been a recording engineer
for two decades. Here are my listening
impressions with a variety of CDs:

CD No. I—"Time On My Hands.” John
Scofield, Blue Note CDP 792894 (jazz
quartet)

EV: Mellow upper mids, no edge to sax.
Cymbals are pretty crisp but not airy.
Bass is too loud.

continued on page 21 P

he RE 660/661
MUSICAM Digital Audio
Codec was developed
to enhance MUSICAM
technology, provid-
ing up to 20 kHz of
audio bandwidth
From satellite net-
works to switched
56 telephone lines, the full-fea-
tured RE 660/661 is completely bit
rate flexible up to 384 kbit/s.
Applications range from net-
work program distribution to
remote pick-ups for sports, con-
certs, special events, news
gathering. STL back-up, audio
backhall, recording and post
production studios.

A MUSICAM ISO/MPEG Layer 2, 2A

A Switched 56, 64 kbit/s, ISDN,
Fractional T-1

A User data channel from 300-9600
baud

A Easiest set-up locks to network or
internal clock

A Fully automatic decoder reduces
operator set up

A Multiplex or redundant two times
56/64 for 112/128 kbit/s

4 Mono, bual Mono, Stereo, Joint
Stereo operation

4 AES/EBU and SPDIF digital
interface included

A Two-times V.35, X.21 or RS 422
interface included

A Headphone monitor included

RE AMERICA, INC.
31029 Center Ridge Rd. » Westlake, Ohio 44145
Phone: (216) 871-7617 a Fax: (216) 871-4303

When it comes to digital
audio transportation, nothing
comes close to the RE 660/661 for
providing quality audio with hassle
free set up. Backed by 55 years of
experience in analog and digital
audio products, the RE 660/661 is
the simple MUSICAM solution for
all your digital audio transmission
needs.

Available through Harris Allied and Broadcasters
General Store
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Arrakis System Does it All for WLWI

by Larry Wilkins

MONTGOMERY, Ala. When work-
ing on WLWI-AM-FM’s budget for
1993, it was decided to include funds to
replace our aging automation system on
the AM. After a meeting with the general
manager, we agreed to replace not only
the automation with a computerized hard
disk system, but go ahead and integrate
the entire station with the same system.

We installed three Arrakis Digilinks,
and connected all three plus our traffic
computer together with a Lantastic net-
work. I strongly suggest that if you plan to
have more than one machine that you
install the Lantastic. It is simple to install,
just run RG-58 between machines. The
ability to transfer audio files and sched-
ules between units is a great help.

Our system runs with Darts traffic soft-
ware. The traffic computer transfers a
generated log to the AM or FM control
room...the Arrakis “builds” the log and
the next day gives the traffic computer a
“played log™ for Automatic Log
Reconciliation.

The unit in the AM operates in a satel-
lite mode. the FM operates in Live
Assist, and the third in the production
room is used to produce and archive
audio files.

Using the Trak*Star
Production is done with the Arrakis
Trak*Star ¥ software. This software runs

on the same machine and shares files
with the Digilink.

WLWI has been using analog eight-
track machines for quite some time, so
the basics of doing multitrack recording

keys selected with the mouse or key-
board.

You can cut, copy, split, move, or
delete segments at your pleasure. Those
who are familiar with word processors

You need not be afraid to try
an edit or cut. If you don't like the way
it sounded, just click on the

“undo” button...

was not new to the production staff.
Trak*Star offered the same features they
were used to on the analog machines,
plus a lot more.

The screen is laid out to be very user
friendly. On the left side are buttons to
select the operation and on the right are
categories to place your audio files. The
center is used to display the audio tracks
that you are working with. The wave-
form display can be increased or
decreased. The block of audio you are
looking at can be changed to allow more
or less time to be viewed as well. This is
helpful on tight edits.

Easy as multitrack

Operation is straight forward. following
close to the way multitrack was handled
with tape machines. Once you have
loaded the individual pieces of audio for
a session, you simply begin editing, not
with a razor blade, but using operation

URHF-TV
Contact Us.

Field

gf OMAC lV.S' TRUMENT.

Cirde (119) On Reader Service Card

MEASURE YOUR COVERAGE...

SATISFY YOUR SPONSORS AND PROVE
COMPLIANCE WITH GOVERNMENT
REGULATIONS.

For More Information About AM, FM, VHF-TV and
Strength

Meters Please

recognize these terms and they work the
same way in Trak*Star. Remember that
with each edit in analog you normally
add another generation. On the
Trak*Star, every edit is first generation.
You can listen to one track while edit-
ing another. This is the case when a
sound effect needs to placed at the right
point with other audio. You need not be
afraid to try an edit or cut. If you don’t
like the way it sounded, just click on the

simply mix down to a stereo audio file. If
it is being used with the Digilink soft-
ware, the file is already in the directory
for Digilink. It can be compressed (if
desired) and transferred from Trak*Star
without going back to Digilink.

A non-technical feature is the price.
There is no way to purchase an eight-
track analog machine and console for the
price of the Trak*Star.

Here are some hints and items that sta-
tions need to be aware of—not just for
the Arrakis system but any computer-dri-
ven production system:

1. It is a computer and you MUST do
things the way the computer wants it
done, not the way you think it should be
done.

2. It is software driven, and we all know
there will never be a perfect software.
The Trak*Star has not been without its
“bugs,” but I have been very impressed
with the manner in which the program-
mers have worked out the problems.

Arrakis has taken the view that the end
user has a pretty good idea of what they
want the system to do; as a result, they
listen and respond to their customers.

WLW! Production Director Al Mason editing on an Arrakis Trak*Star.

932 PHILADELPHIA AVE.
SILVER SPRING. MD 20910
301-589-266 FAX: 301-589-2665

“undo” button, and it's back like it was
before the edit. Try that with your razor
blade.

In fact, if you blow the whole session,
you can start over, because all your orig-
inal pieces of audio are sitting undis-
turbed in their category. We call that
non-destruct editing.

Back and forth scrubbing

Other nice features include a “scrub”
mode which allows cuing to a precise
audio mark, the same as rocking a reel

Operation is
straightforward,
following close to
the way multitrack
was handled with
tape machines.

back and forth. Individual tracks can be
turned on or off during editing and their
respective levels adjusted for the right
mix.

The levels and fade characteristics can
be applied on each individual segment
that you have edited. A nifty feature
allows a mirror image fade to take place
on an adjacent track. The demo had a jet
plane flying from left to right. The left
track faded down and the right track
faded up, which is accomplished with
one button.

Once you are satisfied with the mix,

3. When your unit arrives, don’t take it
out of the box, and hook it up and start
using it the same day (although that’s
technically easy to do). Set the unit up
and allow the operators to learn how to
operate it before putting it on the air.

One of our main concerns was how the
operators would take to this new technol-
ogy. Several of them grew up with
turntables and “maggis.”

So I took the backdoor approach.
Instead of installing the system and tak-
ing out all the analog equipment, I
installed the Trak*Star next to the analog
equipment. I then went over the opera-
tion (one on one) with them as they had
time to work with the new equipment.

In talking to other stations, I now find
more and more production and operation
being done on the Trak*Star and
Digilink. Comments like, “this is a lot
simpler than pulling carts” and “sure cuts
down on edit time” are not uncommon.

Engineers like myself, that started out
in the early *60s, should not be afraid of
digital operation. Although the technolo-
gy is changing at a very fast pace, I find
it an exciting time to be in the business.
It is also a lot easier. No longer do you
have to be able to count from one to ten;
now it just from zero to one.

ogo

Larry Wilkins is chief engineer at
WLWI-AM-FM Montgomery, Ala., and
Chairman of SBE chapter 118. He can
be reached at 205-240-9274 or
Compuserve 72134,2104. For more
information on the Arrakis Trak*Star,
contact Jon Young at Arrakis, 303-224-
2248, or circle Reader Service 163.
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Big Whoosh! Carries Small Price Tag

by Ty Ford

BALTIMORE It’s been a
while since I've written about a
radio station’s audio signature.
You know, the complement of
jingles, sounders, beds and
other production bits that a sta-
tion uses to “glue” all of the
program and promo elements
together. With the right package
used the right way, even if no
call letters are mentioned, a lis-
tener can still identify the sta-
tion by these sounds.

These packages used to cost
thousands of dollars. Not any
more. The Big Whoosh! CD
(WHO00-1) from Promusic is
available as a buyout for $189.
Since there are one hundred and
eighty-nine cuts on the thirty-
five minute long CD, that's a
buck a cut. Granted not all the
cuts are different. Sometimes
you get a bed mixed with other
effects, followed by the individ-
ual elements. It’s not a bad way
to put this kind of package
together. You can use the pre-
mixed stuff right out of the can
it it works, or put it together a la
carte.

Quality sound

The producers did a nice job of
filling the stereo spectrum and
the tracks are recorded and
well-mastered, with little extra-
neous noise on the tracks. Some
of the sounds are analog and
some are digital, some a combi-
nation. What struck me was that
usually for this price range you
get really cheesy sounds.
There’s nothing wrong with
cheesy sounds per se. There are
times when only a cheesy sound
will work. They’re great for
comedy bits, parodies, etc. |
found only the appropriate
amount of cheese, just enough
for an appetizer.

The Big Whoosh! is divided
into nine categories: Sounders;
Whooshes; Otherworlds and
Aliens; Fly-bys, Take-offs and
Landings; Accents; Sparkles;
Hits; Zings, Zaps, Funny Stuff;
and Often Needed. Because of
the number of cuts, the CD
relies heavily on index num-
bers, which is my only real crit-
icism of the disk. Indexes are a
pain to cue up on most CD
players.

The Menu
“Sounders™ gives you nineteen
audio logos, program and news
opens and closes, bumpers and
transitional elements like clock
chimes, drone notes, and puls-
ing beds. They range from four
to forty seconds in length and
are all in the key of C.
“Whooshes™ contains a collec-
tion of forty-nine widely vary-
ing er...whooshes; everything
from the graveyard whoosh to
the mega-low-frequency rocket

ship whoosh to the whoosh in
lengths from one to forty-nine
seconds long.

“Otherworlds and Aliens,”
comprised of subtitles like Star
Showers, Spooky, Danger,
Encounters, Zoomer, Short
Space, Clanky Echo, Space
Doors and Photons Firing,
account for another nineteen
cuts. Times range from one to
forty-two seconds.

There are eighteen different
cuts on “Fly-bys, Take-offs
and Landings,” ranging from
two to twenty-two seconds in
length; more than enough to
fly-by anything in your imagi-
nation.

“Accents” holds a great collec-
tion of cymbal, gong, snare,
tympani and rimshots, including
a twenty-four second We-Will-
Rock-You type instrumental

percussion bed that will get a lot
of use.

The cuts sparkle

“Sparkles™ has arpeggiated
and droned chimes, an assort-
ment of choral “aahhs” and
descending as well as ascending
bell tree chimes, twelve cuts in
all.

“Hits” holds an ample collec-
tion of twenty short percussive

jabs, medium length powertul
Ka-Pows. claps. clickers, jail
doors and orchestra hits.

“Zings, Zaps. Funny Stuff™
features xylophone glides. slide
whistles, siren whistles. whip
cracks, breaking glass and an
assortment of odd ball synth
sounds for a total of twenty-four
sounds.

The last seventeen cuts, “Often
Needed” include heartbeats, car
horns (VW and V8), lightning
crack, manual typewriter, refs
ringing effects, a doorbell, water
splash, golf and tennis ball hits
and, finally, a nice mid-sized

continued on page 27 P

You could go to the factory
to buy an automobile. ..

...but how much service

1-800-345-VSAT

8 7 2 8

AVON, COLORADO
303-949-7774 Fax 303-949-9620
Cirde (47) On Reader Service Card

would you get after
you drove away?

Service. Knowing it’s available gives you
confidence when you buy a new car. The same is
true for your satellite network. When you buy
from an equipment manufacturer, all you get are
the nuts and bolts. When you buy from NSN, you
get a complete system designed to meet your
needs today and down the road.

INSN Network Services is more than just
hardware sales. As an authorized distributor of
ComStream, NEC, IDC and other fine satellite
networking products, we let you hit the road in
style. With spacetime available on GE American
Communications Inc’s Satcom K-1 and Satcom
C-5, and PanAmSat satellites, we’ll get you
where you need to be. And, with NSN's 24-hour,
toll-free technical support service, we’ll keep
your network running smoothly.

Service is why NSN has more VSAT digital
audio networks up and running than anyone
else. Turn to NSN for:

& Network Engineering

o US & International Spacetime
& 24-Hour Technical Support

¢ Installation & Training

o Equipment Sales & Leasing

¢ Disaster Recovery

o The latest in integrated systems
applications.

New low prices! Save big on ComStream
ABR200 digital audio receivers. Call for details.

NSN NETWORK
SEI-'.'VICESSM



PRODUCT GUIDE

Companies with new product announcements for Studio Sessions Product Guide should send them to
Radio World, c/o Studio Sessions Editor, 5827 Columbia Pike, Suite 310, Falls Church, Va. 22041

Sonic Solutions Sonic Station Il

The Sonic Solutions Sonic Station II is an affordable hard disk-based digital
audio workstation that works with the Macintosh Quadra. The system is said to
be an ideal entry system for radio production or multitrack production.

It features 24-bit editing and mixing, real time playback of eight- to 16-chan-
nels, background loading, crossfade control and easy expandability. Hardware
includes, SSP-3 card, four DSP chips, two channel digital I/O in AES/SPD, and
SCSI connector board. The Sonic Station II also is compatible with other Sonic
Solutions Software including NoNOISE.

For more information, contact Mary Sauer at Sonic Solutions, 415-485-4800;
or circle Reader Service 28.

Enter The Future
Of Audio Transmission
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With The RE 660/661 MUSICAM
Digital Audio Codec.

up, audio backhaul, recording
and post production studios.

In any aspect of audio
transmission, the RE 660/661
MUSICAM Codec offers high
quality and reliability.
Nothing comes close to
providing quality audio and
hassle-free set-up.

The RE 660/661 is the
simple MUSICAM solution
for all your digital audio
transmission needs. Call
Harris Allied.

8:00 a.m. to 8:06 p.m. EST
1-800-622-0022
Fax 317-966-0623

Developed to enhance
MUSICAM technology, it
provides up to 20 kHz of
audio bandwidth.

From satellite networks to
switched 56 telephone lines,
the full-featured RE 660/661
is completely bit rate flexible
up to 384 kbit/s.

Designed for cost-effective
transportation of audio
signals on digital networks,
the RE 660/661’s applica-
tions range from network
program distribution to
remote pick-ups for sports,
concerts, special events,
news gathering, STL back-

o HARRIS
ALLIED= =————————=

TDK Recordable CDs

TDK offers four recordable CDs with various storage capacities: the five-inch CDW-12
(63 minutes stereo audio), CDW-12EL (74 minutes of stereo audio), the three-inch CD-
W08 (18 minutes of stereo audio) and the CD-WO8EL (21 minutes of stereo audio).

For more information, contact TDK at 516-625-0100; or circle Reader Service 123.

Sony TCD-D7 DAT Recorder

Sony Professional recently intro-
duced the new Sony TCD-D7
portable DAT recorder. Designed
for field recording use including
newsgathering, the D7 weighs 13
ounces, and runs on four double A
batteries, AC or 12VDC car power

The D-7 has a long play mode, and
two-setting autematic level control
or manual level control. List price is
$679.00.

For more information, call Sony
Professional at 800-635-SONY: or
circle Reader Service 115.

Roland SRC-2 Dual
Sample Rate Converter

The Roland SRC-2 provides a variety of
digital conversion and mixing features.
The unit enables the user to mix two
siereo digital signals at different sampling
rates into one stereo output. It allows for
any incoming sample rate between 30 kHz
and 52 kHz. Selectable output rates
include 48.048 kHz, 48 kHz, 47.952 kHz,
44.1 kHz, 44.056 kHz, and 32 kHz.
The two digital imputs and one digital
output, each selectable between AES/EBU

Pro Format I (XLR) and AES/EBU
Consumer Format Type II (coaxial or opti-
cal), allow the user to mix different sample
rates together.

For more information. contact Al Dugas
at Roland, 213-685-5141; or circle
Reader Service 76.

continued on page 27 P
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SOUNDQUEST MEDIA
PRODUGHONS]
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=1 Mark Driscoll J ;j
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% ID's, Sweepers, Promos

% Radio Formatting % Professional Consulting

Raise Your ARBS... Increase Your Sales...
And Make The Competition Sweat...

Call the Worldwide Headguarters of Soundquest Media Productions
(908) 62°7-0376
Soundquest... The Competition Exterminators

and the all new

ROROPE0 g
& % Rodeo
P Trails
Yy, oo These two pro-
Buten 7o grams bring

your listeners the latest news, interviews |
and feature stories from the world of pro-
fessional rodeo. Plus, complete coverage
of the National Finals Rodeo this
December. Call today to get more infor-
mation.

(503) 276-8233

Available on barter basis.

ATTENTION PROVIDERS!

“Call me, 1'm interested.” Cirde (56)

1993 Harris Corp.
“Send me literature.” Cirde (208)

Promote your services to Radio World's 21,000+ 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.
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you’re missing the easiest, most efficient way to keep track

of everything that goes out on your air, and more. There’s no
bulky, high maintenance. hard-to-use hardware, because Eventide has
compressed a complete 8-t0-24 channel digital broadcast logging
system into one easy-to-use three-rack-space device. There’s no
need for a tape warehouse, either-the VR240 records up to ten days
worth of audio on a single ultra-compact DAT cassette. With the dual-
drive option, total unattended logging time stretches up to three
weeks. And yes, you can search and play a tape on one deck while
simultaneously recording audio on the other.

I f you don’t have an Eventide® VR240 Digital Broadcast Logger,

Without an easy, practical, multi-channel logging system, you're miss-
ing what’s going on with your crosstown competitors, what your
talent (and call-ins) really said on the air, when that commercial
actually ran, who called your contest lines, what the police and fire

AUPIO - LOGGING RECORDER

Eventide

MODEL VR240

EXAMINE CHAN ENA D

T e D —eee N 0T

YSTEM STATUS smmm—
® rare FuLy

@ TAPE ALMOART FULL

dispatchers said. The VR240 even records modem, fax, and transmit-
ter remote control telemetry transmissions. The advantages of logging
have always been clear. Now the Eventide Digital Broadcast Logger
gets rid of the disadvantages.

There’s no broadcast logging system as advanced as the VR240. And
with hundreds of Eventide-built digital loggers already in service
worldwide, there’s no other digital logger with our track record of
reliable service. So don’t miss out—call Eventide or your broadcast
distributar for full information on the logger that makes full-time
logging practical: The Eventide VR240 Digital Broadcast Logger.

Eventide

One Alsan Way e Little Ferry, New Jersey 07643 USA
Tel: 201-641-1200 » Fax: 201-641-1640

Circle (170) On Reader Service Card
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From this moment on,
any money spent
on new audio
Cart machines
s too much,
too late.

Replace all your control
room audio Cart
playbacks with
a true digital
Cart system
for just

*2495.00*

See our Ad in the next
Radio World
Or Call

800
334-7823

NAB Booth 333-335

*Using Customer Computer
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Mixing Pavarotti For Live Broadcast

by Frank Beacham

NEW YORK It was in 1983, just after
Luciano Pavarotti was embarrassed by
feedback from his sound system at a
Miami concert, that James Lock got the
phone call. “Come to Montreal immedi-
ately,” an aide to the Italian tenor urgently
requested, “Luciano needs you. He wants
someone he trusts running the sound sys-
tem at tomorrow’s concert.”

Although Lock was a veteran recording
engineer who had often worked with
Pavarotti in the studio, he had no experi-
ence with live concert sound. However,
understanding the maestro’s frustration,
the request was honored.

Lock arrived in Montreal just as a pre-
concert news conference was about to
begin. As Pavarotti entered the darkened
room, facing a glare of television lights, he
scanned the crowd for a familiar face.
*“Suddenly, he spotted me sitting five rows
back, pushed everybody aside, rushed up
and put his arms around me,” Lock
recalled. “He said, ‘I’'m very happy to see
you here my friend.”” A photograph of
that warm embrace, published in a
Montreal newspaper, was captioned:
“Pavarotti Greeting an Old Friend.”

The engineer/artist bond
Such a moment illuminates the delicate
bond that often exists between artist and

engineer. Here was Luciano Pavarotti,
one of the world’s greatest voices, in des-
perate need of someone he could trust to
navigate a merciless sea of technology that
separated him from his audience.

Sound engineers James Lock (left)
and John Pellowe (right} mix audio
for about 18 concerts each year
for ltalian tenor Luciano Pavarotti.

Lock did the job well for Pavarotti at that
Montreal concert a decade ago. So well, in
fact, he’s been in the sound cockpit for
most major Pavarotti concerts ever since.
These days, Lock and recording engineer
John Pellowe, travel the globe, working on
about 18 major Pavarotti concerts each

.-:‘-‘X'\

TRADE UP

A CCA

FM BROADCAST TRANSMITTER
ST SO P ,3 : 3

CCA TRANSMITTERS

P.O. Box 426 < Fairburn, Georgia 30213 « USA

1-404-964-3530 -

FAX: 1-404-964-2222
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year. The rest of the time they engineer
recordings for Pavarotti and other artists at
the Decca Record Company in London.

At this summer’s Pavarotti concert in
New York City’s Central Park, Lock and
Pellowe were in their familiar roles, Lock
mixed live sound for the estimated 500,000
concert goers on the Great Lawn, while
Pellowe mixed the concert from a back-
stage mobile unit for a national PBS televi-
sion audience. Both had the cool demeanor
of seasoned pros with a well-honed routine
that has repeatedly proven successful.

“We don’t approach it from a rock and roll
point of view,” Lock said. “First of all, the
dynamic levels of a classical concert aren’t
the same as rock and roll. Rock is normally
peak level...loud as possible. We are using a
system that can reach those levels but we
use only about a third of the power. This
makes the quality of the sound much clean-
er. The peak level of the fortissimo of the
orchestra is as clean as a whistle.”

Minimalist approach

The goal, Lock said, is “minimalistic”
sound reinforcement that rivals the audio
quality of a commercial recording.
Achieving it requires a match of the right
combination of equipment and technique
with each performance situation.

The equipment list on Pavarotti concerts
include the tried and true. All microphones
are Schoeps. The speakers are Meyer
MSL-10As powered by Crown MA-
5000VZ-MSL-10 amplifiers. The console
is a 32-channel Ramsa. All the equipment
is rented, with the exception of 25 of the
Schoeps microphones, which are owned by
the Pavarotti organization.

Lock, who swears by “the natural and
consistent” sound of Schoeps microphones,
uses the MK 4 cardioid and MK 21 wide
cardioid Colette capsules as “lenses on a
camera” to pick up the various sections of
the New York Philharmonic. Pavarotti’s
voice is captured with a MK 4 cardioid cap-
sule attached to a tube extension and a
CMC 6 transformerless amplifier.

A second duplicate vocal mic setup is
used for stage monitoring and as a backup.
Wind and rain, Lock said. are the most
severe threats at an outdoor concert. Thus,
wind protection for the 30-plus stage mics
got top priority. A new Schoeps wind-
screen design, first tested on the famed
“Three Tenors Concert” in Rome in 1990,
was used here in its production version.

The new screens use a plastic insert to
encase the mic capsules in air, rather than
foam, resulting in a 12 dB or better
improvement over traditional foam
screens. Pavarotti’s mics used the small,
unobtrusive B5-D model while most
orchestra mics used the larger W5-D.

The Central Park concert came off with-
out a hitch. To this listener, stationed less
than 100 feet from a speaker cluster, con-
cert sound was never better. Lock and
Pellowe did it again for their client.

“Our working relationship is one of
mutual trust,” said Lock of Pavarotti.
“You have to speak your mind with him,
and you've got to be consistent. There is
no pulling the wool over the eyes in these
situations.”

ooo

Frank Beacham is a writer, director, pro-
ducer and consultant. His address is 163
Amsterdam Ave. #361, New York, NY
10023.
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Nearfield

P continued from page 15

JBL: Slightly honky due to midrange
emphasis. Breathy sax. Good impact on
drums and kick drum. Cymbals are a little
harsh. Tight bass. Good tonal balance.

Tannoy: Cymbals are airy and realistic
but too bright. Tight, mobile bass. Sax is
breathy and hard.

Yamaha: Great! Good tonal balance.
Not boxy. Full snare, airy cymbals. Just
the right amount of edge and body on the
sax. Kick drum is not as punchy as with
JBL. Transients softened.

CD No. 2—"Secret Story,” Pat Metheny,
Geffen GEFD-24468 (world music)”

EV: Warm and smooth, but too much
midbass, giving a tubby or puffy effect.
No trace of harshness; listening fatigue is
low. Voices sound realistic. At high vol-
ume, the sound becomes smeared and
even more tubby.

JBL: Good tonal balance. Less midbass
boom, more presence and impact than EV

Nearfield monitors
sound very clear,
need little or no
equalization, and
provide sharp
stereo imaging.

Sentry 100A. Tight bass, and a sense of
deep bass. Good dynamics. Guitar plucks
are crisp but not tizzy. Not as realistic as
EV.

Tannoy: Bright, top-heavy. There’s
not much bass, but the bass is tight. Crisp
tambourine. Clear guitar strums, almost
bristly. Detailed, superb transient
response. You can hear felt-hammer
thumps in the piano.

Yamaha: Sweet, delicate highs with
cymbals, percussion and strummed guitar.
Detailed bass plucks. Good tonal balance.
Bass doesn’t go deep but is full. Can play
quite loud for a small speaker.

CD No. 3—“On Every Street,” Dire
Straits, Warner Bros. 9 26680-2 (rock)

EV: Warm, smooth and mellow. Chesty
vocal. Kick and snare lack impact.

JBL: Tight and punchy kick drum.
Tremendous snare impact at high volume.
Vocals are breathy, not tubby.

Tannoy: Sizzly vocal. Tappy kick
drum, lacks bottom. Extreme snare
impact. The bright tonal balance becomes
fatiguing.

Yamaha: Lacks deep-bass power.
Vocal has some nice fullness or body.
Pretty good snare impact, but somewhat
smeared transients.

CD No. 4—*Crossroads,” Tracy
Chapman, Elektra 9 60888-2 (folk-pop)

EV: Lacks deep bass. Bass chords are
tubby. Chesty vocal.

JBL: Not tubby. Pretty good tonal bal-
ance. Vocal has an emphasized midrange
sound rather than warm and human.

Tannoy: Wonderful guitar detail, out-
standing clarity in conga hits. Gets really
loud without mushiness. No bottom, but
hey, this is a tiny loudspeaker. Vocal
sounds mechanical, not organic.

Yamaha: Full but not muddy bass.

Radlo World 21
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EV Sentry Yamaha JBL Tannoy Sys. 6
100A NS-10M 4408A NFM Ii
Detail not as clear as Taqnoy. T.he most human-sounding vocal of the Frequency  4SHz-18kHz  G0H-20kHz 50Hz-20kHz ~ 52Hz-25kHz
four, not an over emphasis of midrange. response +-3d8 (-6dB) +-2d8 +-308
. o . ) Sensitvity ~ 91d8 9%0d8 8948 9148

CD No. 5—"The Firebird,” Stravinsky, Telarc CD-80039 (classical) SPLwatt/m

EV: The peglnnlng bass-@rum roll is just a v.vhlsper; it is not fglt like Power 30 W long 60 W pgm. 100W 175W peak
when listening to audiophile speakers. No air or edge to the instru- handiing 300Wpeak  120Wmax.  pink noise
ments; a roupded, covered effect. J_.ow fa.tlgue. ExcellenF sense (zf Dimensions  17x12x11 9158 17x12x12 14¢9x
space or ambience. Often good realism on instruments. Strings don’t HXWxD HxWxD HWxD HxWxD
sound as sweet and delicate as they do with high-end speakers. . Weigh, 28 Ibs. 13.9 s, 26 bs. 12.6bs.

JBL: The bass-drum roll is sensed more than heard. Good spatial each
de.pth.‘Impressxve impact on bass-d.rum whac‘ks. I‘lmbres are not Comectors  Thumbscrews  Thumbscrews  S-waybinding  Gold-plated
quite right, not as pretty as the real thing. There’s a “cardboard” col- acceptswire  acceptswire  posts, posts,
oration to the timbres—maybe a midrange emphasis? LA DR T fv‘i’;eps‘;a%"ge "s’pcggg'fug;'e

Tannoy: Bass-drum roll is absent. But you can hear individual hits lugs or individual
in the tympani roll! Lots of production noises are audible. timbres are L L L ST L
hard and aggressive rather than sweet or woody. Good dynamics. List price $710/pair $398/pair $650/pair $799/pair

continued on page 26 p
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SEND YOUR AUDIO L
ACROSS THE STREET OR
AROUND THE WORLD™

When you think digital audio, think California
Digital. We provide satellite/digital technology
to malkee all these options available at low cost

l I Syndicate your top personality or format
1 Add affiliates - gain revenue sources

I LMAs - Increase market share/audience size
I I Share programming, talent and costs

I Off-site announcer feeds
I Create events with remotes
I CDquality live coverage of news,
sports, and concerts

California Digital
offers expertise in: I

I Digital Satellite Networks - C or Ku
I Regional, National, International Nets
I Remote Broadcasts
I Rugged Fly-away Systems
I Custom Ku Power Controf Software
I System Design & Engineering

I FCC Licensing; Installation and Training
I Equipment sales, leasing and financing
I Switch 56 & ISDN program distribution

COVER THE US WITH SATCOM K1: FULL TIME
STEREO CHANNELS FROM $1100/MONTH

Call for details on cost effective solutions:

CALIFORNIA

DIGITAL AUDIO
West Coast Office (805)523-2310 Fax (805) 523-0480
Midwest Office  (612)631-5064 Fax (612) 631-5010

MUSICAM™

MAKE MONEY BY CREATING A

MUSIC PROGRAMMING NETWORK!
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U nderstandmg Your Digital Error Displays

by Mel Lambert

LOS ANGELES |If analog was good
then, so the adage goes. digital is infi-
nitely better. In many ways this is true:
linear frequency response at all recording
levels; minimum signal degradation and
noise build up during repeated copying;
dramatically reduced wow & flutter and
azimuth anomalies... the list goes on. In
many respects, digital is just what the
broadcasting doctor ordered.

But, as one colleague of mine was heard
to observe, we have less understanding of
the way most digital hardware functions,

CAT-LINK Digital

I t's no wonder 50
stations in the Top 25
markets are sold on

® /deal for LMAs

*

*U. S. Patent #5.054.070

ol

QE! Corporation

QEl

CORPORATION

QEl's CAT-LINK, the DIGITAL STL problem solver:
e Uses T1 data circuits or 23 GHz radio
e The only digital FM composite link*
* NO COMPRESSION and NO DELAY
* full bi-directional capability
o Multiple discrete channel capability

And thats why more sawy stations in the Top 25 and
markets of every size are turning to CAT-LINK. Call QEl
toll-free at 800-334-9154 and be swept away.

Ugasglegl® yocioidry
P I i g ll i

257 AAACA TN L IN KA e e

One Airport Drive  P.O. Box 805 Williamstown, N.J. 08094 USA
800 334-9154 FAX: 609 629-1751

compared to our more ready familiarity
with analog recorders, consoles and effects
units. (The same individual observed that,
with a little patience, he could almost cer-
tainly fabricate a device that played back
virtually any analog recording format, but
would be pushed to build a device that
would accommodate, for example, an
early video-based format, let alone some
of the contemporary multi-track precision,
narrow-gap head designs. In that respect,
we are very much at the mercy of the
hardware manufacturers to continue their
commitment to a variety of record/replay
configurations.)

STL

osi] eei]| o€i] esi] s,

INTERNATIONAL: 609 728-2020
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Acceptable errors

One area that has often left engineers
more than a little confused is the thony
subject of error rates for digital systems,
including DAT machines. While all of us
realize that no format will be perfect—
it’s an electro-mechanical world we live
in, after all—but exactly how reliable a
format is DAT?

Many recorders now come equipped
with error-rate displays; we imagine that
low numbers are good, but how low
should they be, and how disturbed
should we be if they advance to some
threshold value?

Recently, 1 had reason to examine just
such a situation, with fascinating results.
During the past couple of years, I had
heard from DAT users who were notic-
ing that the error rate displays fitted to a
well-known brand of DAT recorders
were lighting up like the Fourth of July
whenever older tapes were being
replayed. Oxide shedding we mused?
Natural degradation of magnetic tape?
What could be the mechanism? (It
turned out that the tapes in question

rectable; levels above might produce
audible clicks, or something similar. (At
SER levels greater than 1.12 x 10-1,
interpolation is used to reconstruct the
missing data from information located
before and after the lost material.)

Error rate readout

Some DAT machines feature internal
test points that produce a pulse every
time that a Symbol Error is encountered;
others offer front-panel lights that illumi-
nate whenever a threshold value is
exceeded; while others provide numeri-
cal Error Rate readouts.

The actual values being displayed on a
well-known model DAT player are
equivalent to the number of PCM data
blocks that were found by the unit’s DSP
circuitry to have contained an error. As
can be seen from the attached diagram
(Figure 1), there are a total of 9,984 data
blocks being played back by a DAT
machine per measurement period of 39
DAT frames Q approximately 1.17 sec-
onds.

(128 blocks/track x two tracks x 39 frames
of information = 128 x 2 x 39 =9,984.)

Figure 1.  Diagram of the data format used in a DAT recording.
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were from a firm known to have experi-
enced early manufacturing problems.
The tapes were subsequently copied dig-
itally to a newer, more reliable tape
brand.)

DAT robustness

But what exactly are these readouts and
displays telling us about the DAT replay
process? Because of its physical dimen-
sions and operational parameters, DAT
is incredibly robust. It has to be. Packing
well over a gigabyte of audio data into a
120-minute DAT is a remarkable
achievement; additional error-correction
bits allow missing or incorrect data to be
completely recovered from the bit-
stream.

According to the DAT Conference (the
document that fully defines the recording
format, and ensures full compatibility
between units), error-protection data
added to the digitized audio information
can completely recover burst errors of up
to 792 symbols long (equivalent to 22
blocks, with 36 symbols/block; a symbol
is a packet of eight channel bits that rep-
resent encoded data). Random errors can
also be corrected, up to levels of two
symbols per block.

In terms we might better understand, a
burst error of 792 symbols is equal to an
SER (Symbol Error Rate) of 1.12 x 10-1.
This is the threshold at which it becomes
impossible to mathematically recover the
missing or corrupted audio data. An SER
below this number is completely cor-

As will be readily appreciated, a “per-
fect” DAT machine would produce no
block or symbol errors. In the real world,
however, we will encounter dirt and
oxide particles that block DAT head
gaps, and missed data resulting from less
than optimal head/tape alignment. I have
discovered that values between 50 and
100 correspond to extremely low Block
Error Rates (BER), and represent normal
operating conditions for a DAT system.
Clean, fully-functional heads and new
tape normally produce BER of less than
50; higher numbers are likely to be
caused by dirt build-up on the heads.
Such numbers should be checked at sev-
eral points on the tape and averaged. If
the BER is consistently higher than 150-
200. a cleaning tape should be used; if
this value does not now fall after a single
cleaning, then the DAT should be taken
to an authorized service center for repair
and/or system alignment.

Armed with such information, it is now
easy to monitor tape and head condition,
and also ensure that master tapes are
stored in conditions that minimize addi-
tional errors.

Doo

Mel Lambert has been intimately
involved with the production and broad-
cast industries on both sides of the
Atlantic for more that 15 years. Now
principal of Media & Marketing, a Los
Angeles-based consulting service for the
professional audio industry, he can be
reached at 818-753-9510.



The Dynamax MX Series

With Enhanced New Feature Set
Now Available in up to 18 Channels

® True modular design ¢ Two inputs per module, mic/line or line/line —
* Ultra-reliable motherboard construction line inputs may be mono or stereo, consumer or

, . professional format
e VCA mixer and monitor control _ |
¢ Active balanced line inputs, transformer isolated * Four assignable outputs — two stereo plus two mono

mic inputs ¢ Available in 10, 12, 14, 16, or 18 channel models
¢ Active balanced main and monitor outputs * Independent level controls for each “A” and “B” input
* Full monitoring/cueing facilities with VCA level control * Separate audio and logic power supplies

and active source selection

e . " ¢ Sturdy, all-steel construction
¢ Built-in cue amp with speaker and amplified stereo

8-ohm'headphone output * Durable Lexan overay control surfaces
* Independent remote start for each “A” and “B” input  Count-up event timer standard
¢ Opto-isolated remote module on/off ¢ Two input expansion switches standard
¢ Selectable fader start ¢ Excellent RF immunity

- . . ®
N \ RF Specialties
@) Group
Northwest West Coast Southwest Northeast Southeast Midwest
(206)546-6546 (805)682-9429 (806)372-4518 (412)733-1994 (904)678-8943 (816)635-5959
(215)322-2410

Cirde {172) On Reader Service Card



from Moscow to NY & from Paris to Tokyo...

DIGILINK...
THE #1 DIGITAL SYSTEM
starting at under $8,000

110 hours of stereo digital audio storage for $7,995 complete
I Satellite, CD, Tape and Hard Disk Automation

I Simultaneous Play, Record, & Network transfer

I Digital Editor with Waveform Editing for tight production

I Crossfade CD’s, sources, and hard disk audio

I Music Scheduling system built in for basic CD automation

I Digital Networking for transfer of audio and schedules

Digilink is the #1 selling digital audio hard disk system in radio
today. You can
replace your cart machines for live On Air and have an
automation system for walk away at the same time! Link over
15 workstations & scheduling computers on our digital net-
work and transfer audio and schedules between your studios.

12,000 Series Consoles

VCA Controlled Faders-for ultra reliability

Universal Mainframe-any module in any position

Inputs-2 per channel

Outputs-3 stereo, Pgm, Aud, Utl

Standard Tabletop Mainframe

displayed above CR Monitoring-stereo Monitor, Earphone, & Cue

Studio Monitoring-two studios supported

Talkback-two studios w/monitor dim

I Totally Modular Console-Input-output-monitor Telephone interface-2 internal mix minus buses

I Three Mainframe Sizes - 8, 18, 28 input channels Timer-60 minute digital up timer standard

I High Quality Construction-P&G Faders, etc. Options-DA module, Remote selector module,

I Polycarbonate overlay-for scratch resistance Dual Machine Control Module

Circle (25) On Reader Service Card



TRAK*STAR-8
THE 8 TRACK DIGITAL EDITOR ==l |S)arrakis

starting at under $ 5,500 s

rak = Star

Suf tuare Werziom 2.0

I A digital audio editor designed for Radio production

Last Breisive an tug 2. IR
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I Learn to use in minutes, much faster than tape

I Cut, splice, move, and fade up to 4 stereo tracks

I Use Scrubbing to edit with your ears

I Use visual waveform editing to edit with your eyes

I An UNDO button enables you to go back and fix mistakes
I Digital Networking to transfer audio to your On Air machine
I Add Trak*Star-8 software to a Digilink for $2,000

Trak*Star-8 is the first cost effective multitrack digital audio
editor designed for the radio broadcast professional. Fast and
easy to use, produce your commercials on Trak*Star and then
transfer them in digital straight to the Digilink in your On Air
studio. Dramatically reduce production time and save money!!!

From France...to Moscow...to Japan and Taiwan, and around
the world...the 12,000 console is On the Air.

Deluxe thru-table mainframe

/ 9‘ displayed below

The 12,000 is the #1 selling Arrakis console line from
the #1 console manufacturer. With three stereo
output buses and two mix-minus buses for
telephone interface, the 12,000 can fill any
application. The 12,000 also supports a control room
and two studios standard. Panning or Mode select are
available on the four models of input modules, VCA control of
audio delivers reliability and performance.

Quality, performance, and
durability make Arrakis consoles
the leader around the world.

Typical List Price

$4,000 - $7,000

Arrakis Systems is a world leader in radio studio technology.
In Japan, Digilink is a brand name for hard disk audio for radio. For use around the world, the United States
Air Force chose the 10,000 series console from among all competitors as its console of choice. When the
United Nations needed 6 entire studios with consoles
and furniture for a rush shipment to Cambodia early

RRAKIS!

-
this year, they chose Arrakis 10,000 consoles and arra"Is
Modulux furniture. In Jamaica, Tahiti, and elsewhere,
entire factory assembled and tested Arrakis studios SYSTEANLS- I_NC_
are on the air. Around the world and of course in

the United States...more stations buy Arrakis for 2619 Midpoint Drive, Fort Collins, CO 80525
their digital audio, console, and furniture needs! Voice (303) 224-2248 FAX (303) 493-1076
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Nearfield Studio Monitor Testing

P continued from page 21

Yamaha: Bass-drum roll is a weak whis-
per, not felt. Gentle timbres, not edgy or
covered. Good dynamics. Not too realistic.

Author's mixes

I did mixes on each of the monitors, and
tried to make the mixes sound the same on
all of them. Since the monitors sounded
different, I used different EQ settings
depending on which monitor I listened to.
Then I played the mixes on a variety of
speakers, including boom boxes and car
radios.

Mixes made with the EV tended to have
too much treble and too little bass. Mixes
made with the Tannoy were the opposite,

Become Reality

Cellcast® 1s the cellular difference. More efficient
than your old portable, more cost-effective
than a van full of expensive equipment.

Remote Ready. Everything you need to
broadcast - including a frequency extender and
mixer - in a compact and easy-to-carry unit.

Sound Solutions. Cellcast® broadcasts
crisp and clear. It5 as close to studio quality

as you can get with state-of-the-art cellular
phone technology.

bassy and dull. Mixes made with the JBL
and Yamabha translated well to most other
speakers.

Results might have been different if I
had lived with each nearfield monitor
until I got used to its sound. Then I would
have adjusted the mix to get a normal
tonal balance for the monitor I was using.

The awards
Best tonal balance: Yamaha NS-10M
Studio, followed closely by JBL4008A.
Deepest bass: JBL 4008A. EV’s midbass
emphasis may have masked its deep bass.
Best clarity and detail: Tannoy System 6
NFM II. Outstanding.
Best imaging: They were all good! EV’s

On-Air On-Time. Cellcast® offers a
transmission option of cellular or land-line
remote broadcasting, So no matter what the
situation calls for, you've got what you need to
be on-site and on-air within seconds.

Superior Support. Cellcast® quality is
backed by service you can count on. In addition
to the standard 1-year warranty on every unit,
we provide 24-hour, 7-day a week product
support. A replacement unit will be sent to

you OVERNIGHT if your unit fails to operate...
All of this for the low price of $2950.00,

FOB, Owasso, Oklahoma.

New Technology. The Cellcast® 1 8 now
has more features: Software Selectable encoder,

600 ohm Line out, Vu meter and more...
Cirde (162) On Reader Service Card

had a nice sense of space.

Lowest listening fatigue: EV Sentry
100A (low distortion, mellow sound).

Best-translating mixes: Yamaha NS-
10M Studio, followed closely by JBL
4008A.

Easiest to use: Yamaha NS-10M. It’s
small and light, and has easy-access
thumbscrew connectors.

Hardest to use: The EV and JBL were
large and heavy (but the sizes contribute
to their good bass). Tannoy had
inscrutable connectors: you need to fully
unscrew the plastic cylinder and insert a
wire through the post. Tannoy’s connec-
tors were hard to get fingers into.

Best construction: Tannoy looked

Added Features
Same Price.

2-Week Trial! call 1-800-852-1333 and
ask for Bridget Taylor to try a Cellcast® RBS 1.8
for two weeks. For $195.00, Cellcast® provides
aunit ready to be activated by your local cellular
service. Cellcast® will deduct the trial charges
from your purchase.

Remote possibilities have become
reality. Anytime, anywhere.
With Cellcast®

Lease Purchase Terms Available
Call 1-800-852-1333 today!

Cellcast

(918) 272-8450
Fax: (918) 272-8452
110 So. Main, Owasso, OK 74055

© 1993 Cellcast Communication Products, Inc

impressive and high-tech. EV and JBL
were well made, too. Yamaha looked the
cheapest.

The overall winner? Sorry to be wishy-
washy, but the best monitor for you
depends on your sonic values. The
Yamaha NS-10M costs the least, was easy
to use, and had the best tonal balance. The
EV Sentry 100A often had the most real-
ism and least fatigue, but was too bassy
when used nearfield. The JBL sounded
tight and punchy, with the deepest bass,
and had a good tonal balance. The
Tannoy excelled at clarity and detail; it’s
a great analytical tool.

Makes you wonder. How can four loud-
speakers, all claiming to be reference
monitors, sound so different?

noo

For more information, contact Jerry
Andreas at Yamaha, 714-522-9011, or
circle Reader Service 44; Bill Calma at
Tannoy, 519-745-1158, or circle Reader
Service 72; Rick Sanchez at Mark 1V
Audio (Electro-Voice), 818-442-0782, or
circle Reader Service 96; and Bill
Threlkeld at JBL, 818-893-8411, or circle
Reader Service 179.

Bruce Bartlett is a recording engineer
and the author of “Practical Recording
Techinques,” published by Howard Sams.
Jenny Bartlett is a technical writer. Bruce
can be reached at 219-294-8388.

Digital Mix
At Catspaw

P continued from page 13

Paul might want to complete at a later
session, or when changes need to be
done but can’t be done immediately.

“If CNN comes over to Catspaw and
wants to build a radio spot or sound
design a TV promo. they can save their
mix and instantaneously call it back up
for a rainy day if they want to make a
change,” he said.

When the mixer recalls settings at a
later date, often Paul will display equal-
ization parameters and effects parameters
on the console’s LCD display to get a
reading of the direction the session was
headed.

If the spot production requires signal
processing, which Paul has begun using
the DMC 1000 for, he’ll program these
settings on the board as well. The DMC
1000 has two SPX 1000 signal processors
for this purpose, as well as other built-in
production features that have eliminated
a host of outboard gear in the two
Catspaw studios that are equipped with
Yamaha mixers.

Four-band EQ, two bands of which are
switchable to either peak or shelf, and
discrete channel delay and channel
grouping are some of the board features
that Paul has found useful.

Despite all the digital wizardry, Paul
maintains that it’s people—not
machines—that are the mainstay of cre-
ative audio production. “You don’t need
digital to create a great spot,” he’s fond
of saying. “But it helps.”

Doo

For more information about Catspaw
Studio, contact Doug Paul at 404-876-
CATS. For more information about the
Yamaha DMC 1000, contact Yamaha at
714-522-9011, or circle Reader Service
205. For more information about the
Studer Dyaxis, call 615-391-3399, or
circle Reader Service 61.
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The Big Whoosh! CD

P continued from page 17
well behaved audience applause.

If you're a synthesizer wizard with an
inclination towards sound design you've
probably already spent hours creating
much of your own material of this sort. If
you're a production director with only a
few cart machines, good editing chops

§ FLY-INS
SPARKLES
i wHoOSHES
| ANIMATION ACCENTS
i SOUNDERS FOR LOGOS
i s1zzLES AND MORE!

AR EOMAN PRODUCTIONS

| e —

s a fantasticcollection of over 250 sound effects designed &
created specifically for the post production market — the first
and only SFX CD that really addresses the needs of the edit
suite and audio post production. The Big Whoosh belongs in
avery producer's briefcase!

and no synth, The Big Whoosh! can be a
valuable resource.

If you've got a multitrack studio and a
sampler capable of editing and filtering (like
one of the better Roland samplers or one of
the Eventide Ultra-Harmonizers with the
sampler card) you can have even more fun.
By changing the pitch and playback time of
a sample, you can create totally new sounds
from these tracks. Hook the sampler up to a
good keyboard controller and, well...that’s a
topic for another column.

If your station manager won't spring for
the CD, consider getting a copy for your
own personal kit. You do have a collection
of sounds and gear that you bought and
can't do without right? When your next job
comes along, you'll be able to take these
sounds with you. In fact, in the right hands,
they might even help get you your next job.

For more information, contact Promusic
at 800-322-7879; or circle Reader
Service 127.
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Ty Ford’s text book “Advanced Audio
Production Techniques” is now available
from Focal Press. Miraculously, even if
you read it in a very quiet room, you will
not be able to hear the agonizing screams
that writing it caused him to make.

WNWZ’s LMA Nightmare

P continued from page 12
Mathews’ broadcasts),” Beveridge said.

Mathews admitted that callers would
sometimes say obscenities on the air
during his three daily talk shows, which
the local television media dubbed
“shock radio™ because of its controver-
sial nature and handling of issues such
as bestiality. He also admitted that he
did broadcast the station’s daytime pat-
tem at night, but only at reduced power
and only because Beveridge had dis-
abled equipment for the nighttime pat-
tern, he said.

Feldman said he was so concerned about
Mathews’ apparent disregard for FCC
rules that he asked the Commission if he
would be held responsible for Mathews’
actions.

“They said ‘not at all,” Feldman recalled.

A court hearing

During the many court appearances,
which numbered more than seven because
of three bankruptcies held up in the feder-
al courts and an inordinate comedy of
errors, few were as memorable as that of a
tour-hour hearing in which Mathews’
Toval listeners filed into the courtroom as
a show of support.

Recalled Beveridge: “When we arrived
in the courtroom, they had five bailiffs
standing eutside the judge's door because
the individual (Mathews) had been giving
out the judge’s name, home phone num-
ber, and the thing was rising to such a
fever pitch there was reasonable fear that
he judge’s life could be in danger.”

This event and others lead Beveridge to
believe that Mathews, whose religious con-
gregation meets at a car wash on Sundays,
“had developed a following much the same
as any other religious group.”

Tensions escalated days later when
Mathews. faced with a local court order to
eave siation premises, asked listeners
over the airwaves to show up with pickup
trucks to help move equipment and furni-
ture out af the studios.

Approximately 150 people showed up,
according to Capt. Johnny Roberts with
the Shelby County Police Department.
The number of people and apparent ten-
sion created the potential for civil unrest
and necessitated bringing in a SWAT
team, according to Roberts.

Later, at a little before 6:00 pm on June
4, 1993, and without further incident,
Mathews vacated the airwaves and
WNWZ's studios.

ooo

Dee McVicker is a regular contributor to
RW. She can be reached ar 602-545-
7363.
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Denon DN-720R
Pro Cassette Deck

Denon is now shipping its DN-720R
professional cassette recorder, which fea-
tures Amorphous Alloy record/play
head, non-slip reel drive, speed control
(plus. minus 12 percent) and tape bias
adjustment.

The Dolby HX (playback only), B and
C equipped deck has a rated frequency
response of 25 Hz-19 kHz (+3 dB with

Bryston 2B-LP
Pro Amplifier

Bryston’s 50-watt per channel (8 ohms)
2B-LP amplifier is a compact unit ideal
for radio or recording studio environ-
ments, according to the company.

The amplifier measures 19 inches by
1.75 inches, and features separate stereo
channels and gain controls, gold plated
XLR balanced connectors, and gold plat-
ed binding posts. Internal components
include 1 percent metal-fill resitors and
polystrene capacitors.

For more informfation contact Bryston
at 1-800-673-7899; or circle Reader
Service 152.

Utility Digital Cart

Cheap. Cheap. Cheap.

The Henry
DiGICORD...

* Records over
five minutes
of 5KHZ
response

® Stores 16
messages
with EOM

¢ |s remote
controllable

& Contra BROADCAST  ‘#%einc
VOICE VOICE
800/525-1037 C C )
SERVICES CO. soosz3-10a
919/934-1537 The Davis Communications Group, Inc. 619/277-6319
7 The Preferred Source .
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metal tape).

For more informfation, contact Mike
Stelts at Denon at 201-575-7810; or circle
Reader Service 14.
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LMA/DUOPOLY
CONTOUR MAPS

The DATAWORLD IMA/DUOPOLY
Market Survey Contour maps
present a precise electronic
verification of over-apping and
intersecting contours.

AM 5 mV/m and FM 3.16 mV/m

C ty Grade contours are shown in
full color, including transmitter site
incicator. The map is supported
with a printout showing all of the
stazions which appean on the map.

Dailly updating of DATAWORLD'S
AM and FM databases protects
against errors and omissions.

OTHER MAP OPTIONS

SHADOWING (TERRAIN
SHIELDING)

CONTOUR COVERAGE

POPULATION DENSITY

ZIP CODE BOUNDARIES
- RECEIVED SIGNAL LEVEL
 SPECIAL REQUIREMENTS

1990 CENSUS

WHO ARE YOUR
LISTENERS?

1990 BUREAU OF CENSUS
POPULATION COUNTING

« Comprehensive Ethnic and
Demographic Data

Ethnic/Demograptic Data
Available for Each Zip Code
Within Coverage Area

Age Analysis Reflected in Ethnic
Breakout

Resolution Increased to Block
Level

Percent of County Coverage
Shown

ETHNIC PIE-CHART
DISPLAY

Projects Ethnic Population in
Multi-Color Pie Chart Form

—— dataworld™—

BO®0-368-5754 FAX

301-656-5341
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AM Stereo Means RF Modifications

by W.C. Alexander

DALLAS We reviewed the history of
AM stereo and discussed some of the
unique audio processing requirements for
C-QUAM stereo in the last Feedline
installment.

There are a number of other things AM
station operators getting into stereo
should know as the FCC prepares to stan-
dardize C-QUAM, such as setting up stu-
dio-transmitter links (STL) and making
the necessary modifications to AM trans-
mitters.

STL choices

Unless your station’s studio and trans-
mitter sites are co-located, it’s a sure bet
that the STL, whether it is a phone line
or microwave link, is set up to carry only
one channel of audio. After all, it would
have made little sense for an AM station
transmitting mono programming to
invest in the extra hardware needed to
carry two or more channels of audio,
right?

So now the time has come to convert to
stereo. How are you going to add the
other channel to the link? For those using
a phone line STL, the answer would seem
obvious—just call up the telco and order
another equalized circuit.

Well, it’s not quite that simple.

When the additional line is installed, it
may or may not be engineered in any-
where close to the same way as the exist-
ing line. You can easily wind up with a
pair of lines that have a considerable
phase shift between them. Remember that
with a 140-degree phase difference
between channels at 10 kHz, the mono
(L+R) signal will be down almost 9 dB.
That will make for a pretty muddy sound-
ing radio station.

The best thing to do, if you are stuck
with a land-line STL, is cancel the old
circuit and order two new lines. The
telco can then engineer them both alike

and optimize them for stereo in the tune-
up process.

The best deal is to use a radio link STL
on 950 MHz or 18/23 GHz. The radio
station is in control rather than the phone
company. If you are already using a
mono 950 MHz STL, chances are that
you can add a second channel of audio by
purchasing an additional transmitter and
receiver as well as a hybrid combiner and
splitter that will allow the system to use a
single antenna on each end.

There are some important considera-
tions here. Just as with the phone lines,
the STL transmitter and receiver you add

Stereo
preparation can
be nearly
impossible for
older transmitters
with exotic
modulation
schemes.

to your existing system may have differ-
ent phase and amplitude characteristics
than your current system. You should
generally only use equipment similar to
what is already in use, and even then dis-
cuss with the manufacturer the intended
use and expected results. It may even be
worthwhile to send the existing unit in so
that both units can be optimized for
stereo use together.

Another approach—one we use at sev-
eral of our AMs in the Crawford group—
is the composite STL. An FM stereo gen-
erator is inserted into the audio chain
ahead of a wideband, composite STL
transmitter. On the receive end, a decoder
is used to recover left and right from the
composite signal.

This method has the advantage of single
frequency operation, which is important
in spectrum-crowded areas. It also gener-
ally costs less than two discrete STL sys-
tems. Phase and amplitude variations are
kept to an absolute minimum because the
left and right are encoded into a compos-
ite signal and transmitted over one path.
Using a good quality FM stereo generator
and decoder will keep crosstalk to a mini-
mum.

The one disadvantage is that there is
some loss in separation in the STL system.

Transmitter preparation

Now that we have stereo audio deliv-
ered to the transmitter, the transmitter
must be made ready for stereo operation.
This can be a matter of “plug and play”
for late-model transmitters designed with
stereo operation in mind. Preparation can
be nearly impossible for some older
transmitters and some using exotic modu-
lation schemes. The difficulty of the task
will be somewhere in between for most.

(We will assume that before you
ordered a C-QUAM exciter, you contact-
ed the transmitter manufacturer to be sure
it could be made to work in stereo.)

The first thing required, regardless of
the transmitter, is the quality of mono
transmission. You should start with a
mono proof on the transmitter, correcting
any problems you find. Frequency
response, noise, distortion and carrier
shift should ali fall within the prescribed
limits. If you have the time and resources,
it will pay in the long run to make the
transmitter perform better than what the
FCC requires.

Once the transmitter is operating cor-
rectly in mono, the manufacturer should
be consulted to see what is required to
operate in stereo. Most manufacturers
have some sort of modification data or kit
to facilitate stereo operation. The
required modifications will typically
include a method for replacing the built-

ARE YOU READY FOR COMPRESSION?
New DIGI-READY™ Phase-Locked Commercial LNBs from Cal-Amp

These new Digi-Ready™ LNB:s fulfilled the need for phase-locked downconverters necessary to
receive digitally compressed satellite programming signals. Although some digital compression
formats are undefined, phase-locked commercial LNBs, which maintain low Bit Error Rates, are
recommended to ensure proper reception of

digitally compressed signals. Please call your
commercial distributor for additional details.

DIGI-READY™ LNB Specifications:

* Input Frequency 3.7-4.2 GHz

* Output Frequency 950-1450 MHz

* 45° K Noise Figure, Typical

* Phase Noise -80 dBc/ Hz @10 KHz
* PLL Oscillator Stability + 2.3 ppm (+ 12 KHz)
* Input VSWR 1.5:1 (tsolated Model: Part No. 31814)

* 2 year Warranty
* Made in the USA

Digi-Ready ™ Phase-Locked LNB (Part No. 31846)

California Amplifier, Inc.

460 Calle San Pablo Camarillo, CA 93012
Phone (805) 987-9000 Fax (805) 987-8359
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in exciter’s oscillator signal with the sig-
nal from the C-QUAM exciter (some-
times with a switch to select mono or
stereo drive).

Incidental phase modulation

Often there will also be some modifica-
tions designed to reduce incidental phase
modulation (IPM), broadly defined as
any undesired angular phase shift of the
RF carrier. IPM is typically caused by
either power supply ripple or envelope
modulation. It can be tracked on a C-
QUAM stereo modulation monitor by
observing the detected L-R modulation
without applying any phase modulation
to the transmitter.

Ripple-induced IPM is usually caused
by inadequate bypassing of the power
supply. Before AM stereo, manufacturers
didn’t care about IPM (it’s undetectable
by envelope detectors), so little was done
to transmitter design to reduce or elimi-
nate it. Extra bypassing at strategic points
along power supply busses may be
required to get the ripple-induced IPM
down to into the -50 dB range (below 100
percent L-R modulation). If the ripple-
induced IPM is much higher, it begins
cutting into the decoded L-R signal-to-
noise ratio, making the decoded stereo
signal noisy.

Modulation-induced IPM is more trou-
blesome. Sometimes it is caused by poor
neutralization of the driver or final PA
stage. This can sometimes result in equiv-
alent L-R modulation of more than 25
percent. With proper neutralization, IPM
levels should be reduced to something
better than -40 dB below 100 percent L-R
modulation.

For solid state rigs, IPM can be caused
by the nonlinear output capacitance of the
solid state device in use. This capacitance
is determined by the amount of voltage
applied between the drain and source.
Since this voltage varies at an audio rate
with modulation, the capacitance and
thus the RF phase angle will vary. It is
possible that some swamping capacitors
may need to be added to this part of the
circuit to reduce the effect of changing
the capacitance of the output devices.

Narrowband tuned circuits are another
common source of IPM, particularly in
older transmitters. For proper stereo oper-
ation, the amplitude and phase relation-
ship of the L+R (envelope) information
must match that of the L-R (phase modu-
lated) information.

Tight-tuned circuits introduce a nonuni-
form time delay to the RF carrier, cause
L-R high frequency response problems
and alter the sideband structure of the
phase modulation, which increases distor-
tion. You may find it necessary to lower
the Q of tight-tuned circuits in order to
reduce IPM. But be careful—lowering
the Q will result in a lower RF voltage at
the network’s output. This may result in
inadequate drive to the following stage.

Finally, the antenna system should be as
broadband as possible for good stereo
operation. There have been several good
articles written on antenna broadbanding
right here in RW. If you suspect that your
antenna system may be narrowband, I
suggest you retain a consultant to check it
out and make recommendations.

There will be more to say about AM
stereo conversion next time, including
ways to install the exciter and tune it up
to work with the transmitter.

pDoo

Cris Alexander is director of engineer-
ing for Crawford Broadcasting. He can
be reached at Box 561307, Dallas 75356.



Products & Services Showcase

For more information on the products shown below, circle the appropriate Reader Service No. (s)
on the enclosed Subscription/Reader Service card or contact the advertiser directly.

WIRELESS IFB SYSTEM

Used by hundreds of TV stations for
van-to-field cueing in ENG & SNG
applications. Transmitter provides
mix of program and instructions to
rugged, pocket receivers.

« 100% duty cycle
- Wideband audio
« Excellent operating range
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Comrex Corp., 65 Nonset Path, Acton MA 01720
Tel: 1-800-237-1776 Fax: 508 635-0401
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Composite Audio DA

and Switcher!

¢ & .
APPLICATIONS

» Switching Between Composite 5TL s
« Main/Alternate Processing Switc.hing
« Feed Up to 3 Transmitiers with identcal «ud
[ « SCA or SAP Generalor Switchirg

» Non-intrusive Compsos ie Testing/Monitering
FEATURES
« 2 Input Switcher
« 3 iso:atea Outputs
« Indwvidual Level Control for Each Outout
« Front Panel and Remote Control with Full Status
} + Power Faill Memory with Bypass Mode
« Inputs Selectable tor Balanced or Untalanced Operation

5 Crestview Avenue
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Peekskill, NY 10566

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

Econco
REBUILT POWER TUBES

Approximately One Half

the Cost of New

3,000 Hour Unconditional Guarantee
Call for Qur Price List

Econco 1318 Commerce Ave. Woodland. CA 95695
Phone. 916-662-7553 Fax: 916-666-7760 Telex: 176756
Toll Free: 800-532-6626 From Canada: 800-848-8841
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DIELECTRIC

X FM Antennas

\ ‘!W + Directional or Omni Patterns
« Single or Multistation

NS + Variable spaced for limited

i aperatures.
>
) e
Providing antennas, filtters, combiners, switches,

loads and transmission line to the broadcast indus-
try worldwide for over 40 years.

+ Stainless Steel Construction

* 5 year warranty on complete

N
systems

DIELECTRIC COMMUNICATIONS

1-800-341-9678 P.O. Box 949
FAX 1-207-655-7120 Raymond, Maine 04071
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TIME CODE RE

TCR-100

SMPTE - IRIG
Time Code Reader
for IBM-PC’s, AT’s and clones

e Locks PC'< to SMPTE or [RIG time codes

* A\ttordable 173 AT slot cenfiguration

* DB-15 female connector

e Fasy nstaltation - sottw ase included
For more intormation, catl (309) 837-2244
ortax (30¢)833-5175

CLARK & ASSOCIATES, LTD.
318 E. CALHOUN
MACOMB, IL 61455
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The Best

Audio Test Meter Made!

Advantage Model 310

Precision Audio Signal And Noise Level Meter

Protfessional
Price!

$399

*Low THD/Hi RF Reject With
Valley Audio’s Trans-Amp™
*Lo-Noise Wideband Circuitry
sLarge Dual Scale Meter
*Super-Accurate Filters
*Average. RMS Or Peak Det YES
+-100 dB to +30 dB Range o
*Scope and Preamp
Monitoring Outputs

Call For The
Nearest Dealer:

1-800-800-4345

Valley People
Merriam, Kansas
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Cellcast.

REMO E PROADCAST STUD'Q

The CELLCAST RBS-400 1.8 offers complere
portability and flexibility for remotes. Com-
plete with a 4-channel mixer, frequency
extender, cellular transceiver and landline
capabilitites, 600 ohm line out, and Vu
meter. It is powered by 10 Ni-Cad recharge-
able batteries, 12v adaptor, and AC power
supply. 24 hour product support standard.

Call Bridget \
Taylor today <
for our

$195.00
2 week trial at

1-800-852-1333
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barrier strip.

$390.00

BENCHMARK MEDIA SYSTEMS, INC.

Take Control...

The Jr. Audio Director provides output source selection
between Left Only, Right Only, Mono. Stereo. and Stereo
Reverse. Installation is easy, using the plug-in Euro-style

Jr. Audio Dﬂ'm Q ® Built in mono mode

INPUT SAIN

315/437-6300 800/262-4675 FAX 315/437-8119

Features/Functions
Stereo (normal)
Mono

Left Only

Right Onlv

Ster-o Reversed
Right Channel

Polarity Inversion

® Racimountable

gain reduction
® LED Indicators
® Balanced I/O's

...the measure of excellence!™
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S.C.M.S., Inc.
Charlotte, N.C.

Low Prices — Experienced Staff
New and Re-built R.F. and Audio

This Month's Special

ZERCOM MAX-Z

Remote Mixer

List — $1,095.00
Sale Price — $875.00

Toll-Free 800-438-6040
FAX 704-889-4540
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FREE COMPUTERS!

Get it all! Pick cither our new Simple-CD© automation
with the DJ-Pro© production system OR our DJ-Lite©
Satellite automation system with the 1J-Pro© produc-
tion system. Get two computers, two monitors, two hard
disks, a full LAN network and assembly, free!

$9,995.00

lease as low as $229.00 per month

Plug n' Play
Package system price includes either a Simple-CD
control system with a 16 unit Pioneer™CD six-pack
interface OR a DJ-Lite satellite music system controller
with 1/O) cards and software. Either system is connected
by a fast LAN network te a DJ-Pro production
workstation Wire to your console audio and vou're on
the air.

Package system includes two premium apt-X™ audio
cards, two fast 386 SX-33 computers each with 340 mep
hard disks (5+ hours mono recording), two VGA color
monitors, two LAN cards & software, 15' LAN cable and
Manuals.

Full Backup for Safety - Easy Production
Use DJ-Pro for fast spot production, then send by
LAN to Simple-CD or DJ-Lite. Relax! Your spots are
backed up and safe.

The Management

1-8X)-334-7823 1-817-625-9761
P.0. Box 1-36457 I't. Worth, 1X. 76136
1600+ Stations - Qur 13th year

ARE YOUR LIGHTS ON?

The FOC requires that ters be Tighted in accond Obstruction Lamp Alann Relay
anve wath the pen isions o the statnn ieense: The SCR490D

Comnmssian speaitios (Sectnm 17473 that hoenses
sl ke an obsersation of the wwer highisat least
e evers 24 hours crther visually ar by obsersing
an autaratic d properls pusntaied indicaor The
e ator should fepater any Lalure or maltunction
o the weer lights

SSAC inc

SOLID STATE TOWER LIGHTING CONTROLS

Senses Failed Obstruction Lights
2 10 9 Steadily Burning Lamps can be Monitored

$86.49

Shorted Flasher Alarm Relay
SFA430T

Universal Light Alarm Relay
SCR430T

$86.49 $74.89

Senses Flashing Beacon or Qpstruction Lights Senses a Constantly ON Beacon
Swilch Selectable Number. Voltage. and Wat- Operates with SCR430T to Provide Complele
1age of Lamps Beacon Monitonng

3. AUDIO e s
Grang Rapigs Mchigan 19507 GROUP Smithtiela North Carolna 27577

1-800-999-9281 1-800-369-7623

2342 S Diwision Avenue

Affordable
Lightning
Prevention.
Let Us Design a System for You

Stati-Cat provides a continuous, low-resistance discharge path
for the static electric charge on tall structures. Dissipation points
are 1/8", type 304 stainless steel rods ground to needle sharpness.
They won't bend, not even from ice and severe weather.

ECovporanon

Write to us today for a FREE brochure!

P.0. Box 2548, Farmington, N.M. 87499
Call (505) 325-5336 FAX (505) 326-2337

READER SERVICE NO. 59

DIGITAL ANTENNA MONITORS

In-Stock-Available for
Immediate Delivery
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.
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Price US$2400.00 2 Towers

Will operate with any remote control equipment.

- v . e -
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-

Price US$1780.00 2 Towers
For AM directionals with studio located at transmitter site.

These monitors are state-of-the-art instruments of unequalled
accuracy (.5% or better on ratio and .5° or better on phase)
and stability. With typical modulation the true ratio readout of
these monitors is a factor of 10 more stable than instruments
that measure normalized amplitude, and their phase read-
outs are rock solid. Phase sign is automatic, no extra opera-
tion. In addition to the analog DC outputs for remote control
the Model CMR has a multiplexed BCD digital output which
can be used to drive the Remote Indicator Model CMR-1. RF
inputs have dual protection. Gas discharge tubes across the
sumple line terminations plus refay protection.

GORMAN REDLICH MFG. CO.
257 W. Union St. Athens, Ohio 45701
Phone 614-593-3150 - FAX 614-592-3898
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ALAN DICK & CO. (USA) INC.
LDL COMMUNICATIONS INC.

For your full turn-key or individual components
needs . . . ADC/LDL supplies a full range of product
and services for the FM broadcaster. RF transmis-
sion products include low power, side-mount anten-
nas as well as high power, broadband, multi-channel
antennas and combiners.
LDL COMMUNICATIONS INC.
14440 CHERRY LANE CT, #201
LAUREL, MD 20707
FAX: 301-498-7952

ADC (USA) INC.
9 CLINTON DRIVE, HOLLIS, NH 03049
603-598-4500 FAX: 603-598-4212

301-498-2200

A QUALITY AGILE BROADCAST

SCPC AUDIO RECEIVER

AT AN AFFORDABLE PRICE!

UNIVERSAL SCPC 300-C

COMMERCIAL AUDIO RECEIVER

SPECIFICATIONS

Frequency agile, C and Ku Band, stable micropro-
cessor-controlled tuning, variable band widths, 3:1 and
2:1 companding builtin. Transponder tuning, LNB supply,
polarity control, tunes all SCPC frequencies 50 to 90 MHz,
readout on LCD display, 50-channel memory, line output,
de-emphasis select, muting system, phase lock loop for
stability, LNB calibration setup, 2 frequency synthesizers,
digital AFC and more.

INTRODUCTORY PRICE: $1345.%° plus S & H.

UNIVERSAL ELECTRONICS, INC.

4555 GROVES RD., SUITE 13, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201
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Shape Up!

Coverage. Saturation. DBk
contours. In FM broadcasting, the
“bottom line” is always based on
your pattern.

More than any other
manufacturer, Shively has the
experience and reputation for
providing crucial pattern solutions
for critical propogation problems.
On any tower. At any power level.
Remember, it pays to be heard.

A good pattern. The shape
you nced. Talk to your consultant.

And contact us
Shively Labs
Laboratones, Inc.

A Division of Howell

19 Harrison Road, Bridgton, ME 04009
207-647-3327 FAX 207-647-8273
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SOUND YOUR BEST ON THE AIR!

CART MACHINE SERVICES:
E o~ LTI TR (0 quet futer-ree
@»

perfection-shafts resurfaced
Single $120.00 Tnple $140.00

t s ("‘ CART HEADS RELAPPERLIEICHIT R
A \§

@ perform like new

Same day turnaround
Replacement heads and motors availatie

REEL TO REEL SERVICES:

(L2 LIV g 31T and precise digitalloptical
ASSEMBLY ALIGNMENTS.

performed for maximum
response & head life

CAPISTAN & REEL MOTORS REBUILT,

for MC!. OTARI and more.

For peak performance from your recording equipment, call
The Audio Magnetic Professionals

SERVICES

224 Datura Street, Suite 614, West Palm Beach. FL 33401
Call 1-800-826-0601 for *‘Same Day Service’’ in Florida (407) 659-4805

Authorized Parts Dealers for: MCI o OTARI « TEAC/TASCAM

READER SERVICE NO. 17
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Cellular Phones Cure Remote Ills | Who’s

by Edwin Bukont

GREENBELT, Md. Traditionally,
remote broadcasts have been done with
either wired telco loops or with non-
wired remote pickup unit (RPU) service.
Both of these approaches are increasing-
ly difficult to utilize in an effective and
competitive manner.

For WPGC-FM, originating RPU
remotes in an area of widely varying ter-
rain, with hills separating our suburban
Maryland studios from Washington and
Northern Virginia, the cost would have
been steep. We projected installation
costs of roughly $50,000 plus annual
tower and backhaul telephone line
rentals to amass the number of sites nec-
essary to provide the regular remote cov-
erage with short notice desired by the
programming staff.

Additionally, there would be the cost of
maintenance and technical personnel for
the constant site surveys and preparatory
work needed to accommodate the wide
variety of venues in the Washington
metro area.

Never enough

Even so, we would only be able to do
60 percent of what we might desire. The
remaining 40 percent would have to be
done on telco loops. From a ratings and
revenue standpoint, the numbers just did
not add up. We considered bandwidth
extension systems which would provide
the portability and cost effectiveness
needed for many venues, as long as the
venue had available dial lines. Dial-line
installation cost is quite high in our area
and there is still the problem of surveys,
wiring and outside venues. We needed
another approach that offered fast, reli-
able, inexpensive remotes with reason-
able audio quality.

Our sister station in Seattle, KUBE,
had some success with integrating
Comrex two-line gear with cellular tele-
phones to achieve a user friendly 5 kHz
link. We decided to try it. Four Oaks,
N.C.-based Broadcast Services lent us
the necessary equipment for trial.
Cellular phones and airtime were pro-
vided by a local carrier.

While the audio performance of a two-
line system may not equal that of a RPU
or an 8k loop, it is still better than many
two-way radios or a regular telephone
line. The cost and customer service bene-
fits that can be realized with a portable
two-line system are an acceptable trade-
off for the slightly reduced quality.

We have now had a “cellular-Comrex”
hybrid system in service for 12 months
and it has achieved excellent results. The
remainder of this article will detail our
experience with the testing and use of
this system. A few caveats however—
Comrex never intended its gear for use
with cellular systems because there are
many pitfalls inherent in the cellular net-
work.

Please be sure that you will receive the
cooperation of your cellular dealer for
demo phones to try out the described
system. Be aware that this system may
not work in every market because of
hardware and software differences
between cellular systems. Even within a
market, there can be differences of audio
level and frequency response between
cell sites. This becomes especially
important when broadcasting from a

moving vehicle.

Also, buy the Comrex AutoLeveler
unit—it is not optional in this system.
The Comrex encoder (2XP) and decoder
(2XR) are line level devices and will not
directly accommodate a microphone. We
use a Shure M267 mixer because it pro-
vides a very flexible platform for inter-
facing remote sources to the encoder and
contains a built-in limiter which is a nec-
essary item.

Building blocks
The basic blocks of the system in use

today are:

* Transmit: (mounted, but easily
removed, in remote vehicle)

* One Comrex 2XP encoder

¢ Two Motorola Cellular Connection (R)
RJ-11 interfaces

¢ Two Motorola TX-300B transceivers
with cigarette lighter cords

* Two Antenna Specialists elevated
mount cellular antennas

* One Astron Power Supply: 120AC-
12DC/ 7A cont. for phones

* Receive: One Comrex 2XL
AutoLeveler and One Comrex 2XR
decoder

While the audio

performance of a two-
line system may not
equal that of a RPU, it is
still better than many

two-way radios.

Aside from the Comrex products, the
only critical item is the choice of cellular
phone transceiver. We tested several
models and came to the following con-
clusions.

Motorola products performed the best
overall, but not all Motorola products
performed satisfactorily. Ironically, the
less expensive analog phones (TX300B
or KS-30) performed the best. The “digi-
tal-ready” TVM series’ quality deterio-
rated rapidly under poor signal condi-
tions and introduced phase anomalies
that produced a heterodyning noise in the
decoded product.

We use Motorola’s Cellular Connection
between the handset and the base unit to
obtain an RJ-11 jack that interfaces to
the Comrex telco jacks with regular
modular telephone cords. Be aware that
Motorola also sells a DATA connection
device, this will not work.

Unfortunately, our experience has been
that cellular companies are not very
knowledgeable about their own products
nor the needs of their customers. Insist
on speaking to someone in technical sup-
port about your needs, not just the sales-
person. We learned an unfortunate lesson
when we borrowed phones for an eight
hour remote.

Even though we had told our vendor, in
writing, that we wanted a power supply
to run the phones from AC power, we
were delivered chargers and one battery
per phone instead. By the time the sales-
person called an engineer, it was too late
and the remote was lost.

We had similar experiences with phone
programming and antenna problems.

Speaking of antennas, keep them fairly
close together. We have had strange site-
switching anomalies occur with the
antennas more than 2-3 feet apart. Be
careful of antenna adapters. Motorola
uses mini-UHF connectors but most
phones use a TNC connector for the
antenna. The adaptor has proven a very
weak link. In our final installation, we
replaced the TNC cable ends with mini-
UHFs.

You can use what ever power supply is
available provided it can run a continu-
ous load of 2.5-3.5 amps per cellular
phone. Assembly is very straightforward.
Operationally, both transmit and receive
systems operate the same as a regular
two-line setup.

On the road

For our tests, the system was installed
in a vehicle equipped with an AC power
generator and taken to eight sites around
the area from which we expected to reg-
ularly produce remotes.

The received product was recorded for
later evaluation. We made note of weath-
er, time of day, signal strength and dial-
ing conditions (noise, delay, service
problems) at each site
and recorded an audio
“slate” on the tape
before the test transmis-
sion.

The only artifact of the
cellular link that we
noticed is a slight gur-
gling sound, about 20 dB
down in the decoded
product. We attributed
this to differences in car-
rier tolerance between
phones. This did not
cause us a problem as our breaks tend to
be done over music which masks the
noise well. The noise tends to be louder
in weak signal areas and with digital
phones.

We regularly use the system in a mov-
ing vehicle. Yes, occasionally one phone
will hang up, so you redial. It is not that
much an inconvenience since you can’t
even do this with traditional systems. We
have successfully driven the vehicle for a
morning show remote at 50 mph, for
seventy miles, in rush hour, around the
entire Capital Beltway and not had either
phone disconnect.

Try that with an RPU in a major metro
area!!

Every thing is mounted with screws or
Velcro for easy removal in an emer-
gency. Spare antennas, AC supply and
cords are carried so the show can go on
if the vehicle breaks down. While the
competition is planning their next big
remote, we have done as many as three
remotes per day in the summer. See you
in the ratings and have fun.

Doo

Editor’s note: Field modifications to
equipment may invalidate the manufac-
turer’s warranty. Before attempting any
repairs or modifications, consult the
manufacturer for advice and guidance.

Always use the utmost care and follow
good engineering practices when work-
ing with or around electrical equipment.
RW will not assume responsibility for
any loss or injury.

Ed Bukont is chief engineer at WPGC-
AM-FM Morningside, Md. (Washington),
and a regular contributor to RW.

runnjng

the ship:
Unattcnficd .
operation is

one way to keep your
station profitable, but
you still have to mind

the store.

AV ¢

The acclaimed Burk
Technology ARC-16
Remote Control System

is the first step. You can
control transmitter and
studio from any phone.

But wait. There’s more!

ntroducing AutoPilot™
from Burk Technology.

AutoPilot is break-through
computer software that
makes automatic operation
of your studio/transmitter
facility a dream come true.

Automatic power changes
Automatic pattern changes
Automatic site changes
Automatic power trim
Automatic fault recovery
Automatic logging

Now your imagination is
the only limit.

The new FCC fine schedule
is imposing. Why risk a bi
pcnaFt({) when AutoPilot &
can help you stay within
the rules?

Call us at 508-433-8877
or toll free at
1-800 255-8090
for more information
and a FREE DEMO.

BURK
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Beware Cut-Rate Transmitter Tubes

by John Bisset

FALLS CHURCH, Va. Most every-
one has heard about using a “NERF®
Ball” as a cheap microphone wind-
screen or pop filter, but how about the 7
1/2-inch tape box as an emergency
shock mount?

Steve Tunwall, chief engineer for
KMA(AM) Shenandoah, lowa, writes
about a local remote broadcast the sta-

At Your
Fingertips!:

Find the information you
need in Radio World's
1993 Directory.

Manufacturer
. and supplier
\ phone numbers.

Company
profiles.

FCC and NAB
phone listings.

/ The top
news stories
of 1992.

/

...And more.

\We have a limited number
available at $14.95 each.

To order, call

1-800-336-3045

tion does with local high schools. The
format involves miking a number of
students using low-grade mics on
desk stands. The show’s not a real
moneymaker, so it operates on a mea-
ger budget.

Steve’s problem has been eliminating
the low-frequency table noise that seem
to wrap the VU meter needle around its
peg. While packaging up after a broad-
cast, Steve happened to put one of the
mic stands on a tape box. Attenuation of
the low-frequency noise appeared to be
as good as any shock mount he had
tried, and it certainly fit within the bud-
get constraints of the program.

A five-inch box doesn’t work so well
because the mic stand sits on the verti-
cal edges of the cardboard box, offering
little mechanical isolation. A seven-inch
box provides better results.

Steve Tunwall can be reached at 712-
246-5270.

* * K*

I recently isolated a pair of speakers
that had to sit on top of cart machine
turrets, since the turrets were so tall
they would have blocked a ceiling or
wall mounted speaker. Using a two-
inch-thick piece of packing foam, I
fashioned an isolator. This is the same
kind of foam that Delta Electronics uses
for shipping their test instruments, and
they were kind enough to cut the foam
precisely to the outside speaker’s
dimensions.

I wrapped a piece of two-inch-wide,
brown duct tape around the cut edge.
The tape is a close match to the speak-
er and formica colors, and the isola-
tion the foam provides is more than
adequate. By the way, a little patience,
and a sharp, single-edge razor blade is
just as effective as the industrial cutter
we used at Delta to precisely trim
foam.

* * K

The best solution is not always the
cheapest. Mervill Lawson with WMOR-
AM-FM Morehead, Ky., lost $150 to a
cheap-tube scam. He ordered a brand
new set of Russian-made 833A tubes,
which were advertised to have “"met or
exceeded Eimac standards,” of course.

After installing the tubes, he noticed a
glowing blue color. He contacted the

distributor, who told him this was nor-
mal, and the color would disappear after
a month. Two days later, the transmitter
kept popping off the air. Mervill sus-
pected the two tubes, which he replaced
with the old ones.

The defective tubes were sent back
and the damage report stated the tubes
had been overheated and became gassy.
This conclusion was reached by the dis-
tributor after observing the large silver
spot on the side of the tube.

Mervill admits he has no engineering
degrees. but he does know what the
“getter” is, and remembers seeing its
silvery signature on the side of the tube
when he pulled it out of the box.
Nevertheless, the company refused a
refund, saying the BC-1G was a fault.

I think we all know better. Mervill’s
last word is “‘beware.”

I'd like to add a few thoughts, some of
which many managers or owners won’t
like. Transmitter tubes are a sore subject
among most non-engineers. They are
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Caig Labs’ new ProGold improves the
reliability of gold plated surfaces.

seen as expensive and are expected to
last forever.

The truth is that they don’t. Think of
them the way you think about your car’s
tires and brakes. They wear out and
without them, you’re dead.

Good tubes will work 24 hours a day for
several months—even years. If you
divide the tube cost over the lifespan of
the tube, you’ll see what a bargain you’re
getting. Conversely, if you consider how
many times you have to call your contract
engineer back to follow up on problems
with defective tubes, you quickly realize
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you aren’t saving any money.

Most engineers really do understand
the importance of cutting costs. It’s just
that buying junk that’s being peddled as
an Eimac or Amperex equivalent is no
bargain. If you've had good luck with
off-brand tubes, I'll keep an open mind
and be happy to air your experiences.
It’s been my experience and the experi-
ence of the stations we do work for that
you get what you pay for.

Besides, if the major tube companies
could find a way to build tubes as
cheaply as those imports, but with the
same quality, don’t you think they
would?

If you must succumb to the lowball
prices, get the company’s return policy
in writing. Can you get a refund, or sim-
ply exchange merchandise? Can you
pay by credit card so that if there is dis-
satisfaction, you can get a refund
through the credit card company?

Before you buy, get the name of at
least two satisfied customers, preferably
with the same kind of transmitter as you
are using. The more reputable compa-
nies maintain an extensive data base of
customer’s tube needs, so this request
should not be an inconvenience.

If the tubes just won't work, can you
apply the purchase price to better tubes
(Amperex or Eimac)? And finally. for
larger tubes, have you considered
rebuilds? You can find ads for tube
rebuilding companies in the back of
this issue of RW. Use a little consumer
awareness, and don’t be bullied by a
lot of engineering mumbo jumbo just
because you're not technically
inclined.

* K K

Have you ever dropped a small part or
screw and not been able to find it? We
look, crawl and even pat the floor feel-
ing for the missing part. If you don’t
have a readily available replacement,
and the part must be found, Larry
Albert of Murray State University,
Murray, Ky., suggests that you grab
your flashlight and scan the floor.

Don’t aim the light down to the floor
while standing. Get down on the floor
and hold the flashlight almost parallel to
the floor. Sweep the beam back and
forth. The near side of the lost part will
be brightly lit with a deep shadow cast
on the far side. You can increase the
contrast in the room by turning off the
lights. This really works.

* Kk K

Caig Laboratories, makers of
Cramolin, have announced a new
product called ProGold, a conditioner
for gold surfaces, such as card edge
connectors. Base metals often migrate
through soft gold surfaces and thinly
plated gold surfaces scratch easily.

ProGold enhances conductivity char-
acteristics while conditioning the gold
surfaces. Pretreating connectors with
ProGold will reduce intermittent con-
nection problems. ProGold is available
in a variety of sizes and containers. For
more information, circle Reader
Service 106.

pDoo

John Bisset is a principal with
Multiphase Consulting, a contract engi-
neering and projects company. He can
be reached at 703-379-1665.
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Unblocking Phone-Link Impedance

By Dennis J. Martin

LOS ANGELES Source impedance is
the “impedance presented by a source of
energy to the input terminals of a device,
or network™ (“IEEE Standard Dictionary
of Electrical and Electronics Terms,
Fourth Edition”).

Stated differently, it is the impedance at
the output terminals of a device not to be
confused with load impedance, which
the IEEE calls “the impedance presented
by the load to a source or network.”

When interconnecting equipment, con-
sideration is seldom given to what

tion because source impedance can
become critical. The determining factor
is distance: from the feed point to the
first in-line telco amplifier, which serves
to isolate any subsequent losses. If the
length is short, source impedance will
have little effect on high-end frequency
response. But as the distance increases,
any deviation from 600Q will affect
response, and often adversely.

When telco equalizes a line, they gener-
ally use test equipment that provides an
accurate source impedance of 600Q. (A
Pacific Bell installer’s Hewlett-Packard
3551 A Transmission Test Set measured
607Q at 1 kHz.) Unless

Figure 1. Studios to transmitter the device that feeds an
6 : —— . equalized circuit pre-
| sents an impedance of
ST . ] I l 60012 to the line, unpre-
4 L ¢ | dictable results can
— 2 | occur.
Q 3 i 1s To illustrate what can
3 5 | 8 | happen in the field, we
§ @ | measured two circuits
o 1 ' - 1 |3 | using source impedances
& 0 bbbttt | & of 50, 150, and 600Q as
Enstimml| ' provided by a Sound
| Technology 3100B
S | | Audio Generator. Figure
50 100 1000 10000 20000{ 1 is a graph of frequency
Frequency [Hz) response for the line
Frequefu'y re.sp():se of the. c'ir('(z;it betwfegg Sw st(zlulio.; and ’ from our studios in
transmitter site. source mmpeadance o, produced a pea HO“ WOOd to our trans-
of +0.73dB at 12.5kHz; 150X created a +0.50dB peak, and >y :
. mitter site on Mt.
600Q caused the response to dip to -0.37dB at 12.5kHz. .
Wilson. As you can see,

impedance the output of a device will
present to the input of the following
device. Rather, the typical question is
whether the source will drive the intend-
ed load, such as 600Q. The days of
matching output to input impedance are
largely gone, especially in line-level
applications.

Relative importance

In most cases, source impedance is
unimportant. Equalized phone lines,
especially 15 kHz circuits, are the excep-
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response does not change much over a
frequency range of 50 Hz to 15 kHz (we
used 1/3 octave, ISO R10 recommended
frequencies).

A source impedance of 502 produced a
+0.23 dB rise at 10 kHz, a +0.73 dB
peak at 12.5 kHz, and 15 kHz returned to
+0.16 dB. When the impedance was
increased to 150Q, 10 kHz measured
+0.09, 12.5 kHz was +0.50, and 15 kHz -
0.15 dB. The most significant change
occurred when we switched to 600Q: 10
kHz fell to -0.50, 12.5 kHz dipped to -
0.37, and IS5 kHz dropped to -1.35 dB.

Frequency response appears to be the
primary parameter affected. THD+N,
IMD, and noise all remain mostly
unchanged (THD+N and IMD measured
<0.2 percent at levels above 0 dBm for
the three source impedances tested). And
varying the load impedance at the receiv-
ing end seems to affect only level.

Variable response

As a climactic demonstration, we mea-
sured a 15 kHz circuit from the Queen
Mary in Long Beach to our Hollywood
studios. Frequency response, illustrated
in Figure 2, changed radically as we
changed source impedance. Driving the
line at 50Q2, 10 kHz measured +4.55 dB,
12.5 kHz was +5.69, and 15 kHz was
+5.08 dB, all referenced to | kHz.
However, note that the level fell about 1
dB below 500 Hz. The overall response
was -1.61, +5.69 dB, which represents a
spread of 7.30 dB, and loosely resembles
40ps pre-emphasis.

Using 150Q improved the situation
somewhat: 10 kHz measured +2.92, 12.5
kHz +4.09, and 15 kHz +3.37 dB. Across
the band, the response measured -1.46,
+4.09 dB; a 5.55 dB spread.

When we switched to 600€2, the line
became remarkably flat: 10 kHz
dropped to -0.31, 12.5 kHz was now
+0.66, and 15 kHz was nearly perfect at -

0.03 dB. Overall, the circuit was -1.02,
+0.66 dB, which is a spread of 1.68 dB.
Quite nice considering the wiring on
board the Queen Mary, the distance
between the send and receive points, and
the central offices involved. Even more
surprising, the line passed through the
territories of two phone companies:
General Telephone and

accomplish using an audio generator,
one or two resistors, and an AC volt-
meter (ACVM).

Connect the generator to the input of
the device under test (DUT). Connect the
ACVM to the unterminated output of the
DUT. Adjust the generator’s frequency
to 1 kHz, and it’s level to a convenient
reference on the ACVM, say 0.00 dB or
1.00 V. Now terminate the output of the
DUT with 600€Q2 and read the level (use a
604Q 1 percent resistor, or construct a

Pacific Bell. Figure 2.

The reason for the P—
anomaly is in part due
to the complex load
impedance presented by al L
the phone line to the
source device. Our stu-
dio to transmitter circuit
measured 1.95 kQ at 50
Hz, 1.97 kQ at | kHz,
and 1.02 kQ at 15 kHz.
In contrast, the Queen
Mary link was 1.33 kQ
at 50 Hz, 961Q at 1

Response [dB]

Queen Mary to studios

kHz, and plunged to 50 100
219Q at 15 kHz.

If we analyze the
resulting circuit as a
simple L-pad, where the
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Source impedance affected frequency response radically

between the Queen Mary and our studios. A peak of +5.69dB
occurred with a source impedance of 50Q; 150Q reduced the
peak to + 4.09dB, and ar 600K2 the level dropped to +0.66dB.

Frequency [Hz]

audio generator (or
other source device) is the series leg, and
the phone line represents the shunt, we
unveil the mechanism at work. Let’s
examine the Queen Mary’s line, which
measured 961Q at | kHz and 219Q at 15
kHz.

Using a source impedance of 502, we
calculate 0.44 dB of attenuation at 1 kHz
and 1.79 dB at 15 kHz—a difference of
1.35 dB. If driven by 600€2, the calculat-
ed attenuation rises to 4.21 dB at | kHz
and 11.46 dB at 15 kHz—a 7.25 dB dif-
ference. We should therefore expect to
see a 5.90 dB (7.25 - 1.35) change in
level at 15 kHz between 50Q and 600€2,
referenced to | kHz. Our field tests
showed a 5.11 dB difference; consider-
ing all error sources, 0.79 dB is consid-
== _|

Figure 3.
Level Change vs. Source Impedance
Level Change Source Impedance
(db) (%) Q)
0.70 92.31 50
1.34 85.71 100
1.94 80.00 150
2.50 75.00 200
3.03 70.59 250
3.52 66.67 300
3.99 63.16 350
4.44 60.00 400
4.86 57.14 450
5.26 54.55 500
5.65 5217 550
6.02 50.00 600
6.38 48.00 650
6.72 46.15 700
7.04 44.44 750
7.36 42.86 800
7.66 41.38 850
7.96 40.00 900
8.24 38.71 950
8.52 37.50 1000
Use this chart to estimate source imped-
ance. Find the closest level change in dB
or percent, then read across to source
impedance in ohms.

ered within tolerance. Thus, our calcula-
tions validate the L-pad model.

Simple measurements

The minimum load impedance specifi-
cation of a device usually does not pro-
vide a clue what the actual output stage
source impedance is. Measurements are
often necessary. Such a test is easy to

600Q load by connecting two 300Q 5
percent resistors in series, or two 1.2 kQ
5 percent resistors in parallel). If the
DUT has a true source impedance of
600Q2, the level should fall by 6.02 dB
when terminated. If the level change is
less than 6 dB, the source impedance is
lower; if it is more than 6 dB, the imped-
ance is higher than 600Q. Check it at dif-
ferent frequencies—ideally it will be the
same even at band limits of 50 Hz and 15
kHz.

Figure 3 can be used to estimate source
impedance by finding the closest level
change value in dB and reading across to
source impedance. If your measurements
were in volts, calculate the percentage by
dividing the terminated voltage by the
unterminated voltage, then refer to
Figure 3. Optionally, calculate source
impedance using the formula:

Vi
Rg=Rp (— -1)
V)

Where:

V| = Unterminated voltage
V5 = Terminated voltage
R| =Load resistance

Rg = Source impedance

For comparison, a studio console we
tested had a source impedance of 32, a
limiter was 412, and a popular mic
mixer was 128Q at low frequencies, ris-
ing to 175Q at 15 kHz.

If the output measures significantly less
than 600Q2, an isolation amplifier that
has a true 600Q2 output should be insert-
ed to drive the line.

A final check is always a frequency
sweep of the line. Make sure, though,
to feed the audio generator through the
device that will ultimately feed the
line. Connecting the generator directly
to the line will not prove how the sys-
tem will perform unless the source
device’s impedance is known to match
the generator.

noo

Dennis J. Martin is chief engineer for
KBIG-FM in Los Angeles, and an occa-
sional contributor to RW.
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NAB’s Checklist is ‘Good Outline’

by Harold Hallikainen

SAN LUIS OBISPO, Calif. The
National Association of Broadcasters has
done a very nice job putting together a
readable interpretation of the most com-
monly violated FCC technical regulations
in the “NAB Radio Broadcasters’
Inspection Checklist” (L-9304).

The NAB checklist, based on discussions
with FCC inspectors and FCC staff, com-
pares well with the commission’s own
“Broadcast Service Checklist” (RW, June
9). There are a few minor areas where the
NAB checklist’s interpretation of the rules
varies with mine.

Transmitter control

The FCC once required transmitters to
have a power control to adjust for power
line voltage variations and other causes of
output power variation (73.40(a)(8) in the
1980 version of the rules). That rule no
longer exists. NAB perhaps overstates the
case when it lists power and modulation as
transmitter adjustments requiring avail-
ability to the operator.

Operators are not required to have access
to power, modulation, directional array or
other controls. They are, however,
required to comply with the limits on vari-
ous parameters. If the adjustment is not
available to the operator and the station is
causing interference, the station must be
shut down.

The rules could be read to be requiring
nothing more than an on/off switch for the
entire transmitter control system.

In another section, NAB does not men-
tion that the chief operator of high-power
AM, directional AM or TV stations is
required to be an employee as opposed to
a contract operator (see 73.1870(b)(1)).
The FCC usually does not push this
requirement, but I did just see an FCC vio-
lation notice that cited a violation of this
rule.

NAB also advises that stations designate
an “alternate chief operator” in writing.
The rules actually require a station to des-
ignate an “acting chief operator” to serve
on a temporary basis when the chief oper-
ator is unavailable or unable to act (vaca-
tion, sickness). Stations might be cited for
not making this designation, but the rules
do not require that it be in writing.

The rules also do not require the station
log to be in the Public Inspection File
(PIF), as the NAB checklist suggests. The
station log must be available for FCC
inspectors (see 73.1225(c)(5)), but is not
required for public inspection (see
73.3526).

The station-logs section fails to mention
the required weekly station log entry by
the chief operator, although this require-
ment is discussed in the section on chief
operators. [ believe this requirement
should be stressed, because most rule vio-
lations can be avoided by having a compe-
tent chief operator make a thorough
review of the station logs.

The checklist does not mention the direc-
tional antenna parameter logging required
for stations not using an approved sam-
pling system (although such cases might
not exist anymore).

Measuring up

NAB, in the checklist’s measurement
records section, does not mention that AM
stations are required to make equipment

performance measurements once a year
(no more than 14 months apart) and that
stations using NRSC audio equipment are
exempted from this requirement until June
30, 1994 (see 73.44). I recently saw an
FCC violation notice issued to a station for
not having AM equipment performance
measurements, even though the station
was exempt under 73.44.

A “field intensity monitor or high quality
communications receiver,” NAB says, are
suitable for making these measurements.
Rule 73.44(a) requires the measurements
to be made with a spectrum analyzer or
“specialized receivers or monitors.” |

believe the FCC had equipment such as
the Delta AM Splatter Monitor in mind for
such measurements. A typical field
strength meter or communications receiver
does not have the necessary bandwidth or
indicators to make the required measure-
ments.

The section on AM directional-antenna
parameter tolerance does mention that
some station licenses specify phase indica-
tions tighter than three degrees, but does
not mention that some licenses also specify
a base current or loop current ratio toler-
ance tighter than 5 percent, a critical array.

continued on page 39 p
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Classical Grand Past Resonates

by James T. Wold

MINNEAPOLIS Classical music has a
long, dramatic history on radio and its
listeners are perhaps among the most
loyal and stubbom of audiences.

One example is WEFM(FM) Chicago
(current calls are WUSN), sold to
Tribune Broadcasting in 1972. The sta-
tion had programmed classical music
since 1940, but Tribune planned to turn
it into a rock station after the old owners
contended that the classical operation
lost money.

A group of listeners formed the
Citizens Committee to Save WEFM and
filed a petition with the FCC to either
deny transfer of license or conduct a
comparative hearing.

When that failed. the committee
appealed to the courts. In spite of the fact
that there were two other classical sta-
tions in Chicago at the time, the court
ruled that the FCC had erred in approv-
ing the transfer without a hearing.

Tribune finally gave in. It transferred
control of the station to a noncommercial
licensee that kept the classical program-
ming.

Two years later, a similar drama
unfolded in New York City.
WNCN(FM) changed hands and went to
a pop format, prompting the formation
of the WNCN Listeners Guild., which

led a similarly successful fight. WNCN
continues to program classical music to
this day.

From the beginning

Some of the earliest demonstrations of
the new radio technology featured classi-
cal music. Enrico Caruso sang for such a
demonstration at the Metropolitan Opera
House, New York. in 1910.

Live classical music was a staple of
192(’s radio. Westinghouse's KYW
(AM) Chicago aired little more than the
Chicago Opera soon after it signed on in
1921. The station used a sophisticated
10-microphone set-up on the stage for
the broadcasts.

WIZ(AM) Newark. N.J.. brought an
orchestra and singers into its studio in
March 1922 for a 75-minute presentation
of Mozart’s “The Impresario.” The New
York Philharmonic began weekly broad-
casts for WEAF(AM) New York in
November 1922,

As network radio grew in the 1930s,
classical music was there. NBC even
formed its own symphony orchestra in
1937, conducted by Arturo Toscanini.

The Rochester (N.Y.) Philharmonic has
a distinguished history on network radio.
It began playing on WHAM(AM)
Rochester in the early 1930s and by 1933
was beamed nationwide on the NBC
Blue Network. Today the orchestra can

still be heard on WXXI-FM Rochester.
which carries the philharmonic’s entire
subscription series and five summer con-
certs from Vail, Colo.

Technical advancement

The development of the long-playing,
33 1/3 rpm record by Columbia Records
in 1948 was particularly beneficial for
classical programming, as was the devel-
opment of static-free FM radio.

FM stations throughout the country dur-
ing the 1950s emulated WQXR-FM New
York, which billed itself as *America’s
Number-One Fine Music Station.” These
carly FMs went far in creating new audi-
ences for classical and folk music.

WQXR-FM first went on the air in
November 1939 as the first FM in New
York City with experimental call letters
W2XQR. The transmitter was borrowed
from Major Edwin Armstrong, inventor
of FM. The station continues to broad-
cast classical music today.

The FCC established the standards for
stereophonic FM broadcasting in 1961,
another vast improvement for classical
music listeners. The “hi-fi" enthusiast
was also receptive to serious drama, dis-
cussions of the fine arts and public
affairs programs.

Several FM stations in America became
the equivalent of England’s “Third
Program.™ and often rebroadcast BBC

cultural programs. In 1962, a noncom-
mercial FM station—WFMT(FM)
Chicago—won the Peabody Award for
best radio entertainment.

Classical boost

Sometimes introducing classical music
into a market provides surprising reac-
tions from the listenership. Classical
music lovers in the St. Paul and
Minneapolis in the early 1970s were
forced to jump between several stations
that programmed a few classical selec-
tions between public affairs programs.

That left the door open for KTWN(FM)
(KQQL currently), a station that had ear-
lier had little success with country and
easy listening formats, to switch to clas-
sical. Grateful listeners poured donations
into the station to encourage it to contin-
ue the format, even though it was a com-
mercial station. One Minneapolis man
even contributed his 100-album library, a
major acquisition.

Classical music stations have diversi-
fied over the years. Many public radio
stations program a fine arts/classical for-
mat. Others program jazz, talk, public
affairs. black and progressive rock
together with the classical standards.

But no matter how it is packaged, clas-
sical music plays on, often with populari-
ty comparable to the other hot formats.

(

James T. Wold is a free-lance writer
based in Minnesota. He is author of
“Minnesota Microphones,” published by
Northstar Press. Wold can be reached at
1106 South Seventh St., Minneapolis,
MN 55415.
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can help you put together an efficient, trouble-free

transmission line that will last for decades. For a free
copy call 201-767-5380 or fax 201-767-4147 .

RIGID LINE: RADIO’S EFFICIENT CHOICE

Manufacturers of electronic
fransmission e%uipment
since 1951,

40 YEARSOF EXPERIENCE. 40 YENRS OFEXCELLENGE.

v 380 ChestyfffiSITEEY ¢ P.O. Box 425 * Norflood, NJ 07648 ¥ gl
Tl 201-767-5380 « Fax 2015767-44g |
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KEED Fights for Radio in the Park

by Dee McVicker

EUGENE, Ore. An arsonist’s fire dev-
astated McKenzie River Broadcasting
KEED(AM) in Eugene last June 13. Now
the station is taking heat from the Eugene
town hall.

The message from the city, said
McKenzie Broadcasting’s Director of
Engineering Chris Murray, is that radio
should be heard and not seen.

Since the fire, KEED has been unable to
broadcast due to the city’s refusal to issue
a building permit at the station’s trans-
mitter site located in a city park.

“The city doesn’t care that we’re off the
air and can’t get back on,” said Murray,
who so far has been unable to get autho-
rization for even a temporary trailer to
house a 250-watt back-up transmitter.

“They really don’t like to have us there.
I think it’s a part of the fact that we as
broadcasters... have not gotten together
with city leaders, council members, may-
ors, the head of the parks department and
sat down and formulated a philosophy
that radio stations and parks can co-
exist,” Murray said.

Property values

McKenzie River Broadcasting pur-
chased KEED last January to form a
four-station group in the Eugene area
under the FCC’s new duopoly rules.

Before the fire, a two-story transmitter
building had been at the site, which also
once served as KEED’s studio site. The
old building was built in 1940 when the
area around it was zoned residential. The
city later turned the adjoining land into
the local landfill.

“So in 1949, that radio station existed on
the edge of a place nobody wanted,”
Murray said. “(The landfill) has since been
covered up and they located another landfill
somewhere else. That property that’s on the
edge of the (former) landfill is now a pris-
tine park environment, and it has gone from
no value to an exceeding value.”

The property is also valuable to KEED.
“It’s an ideal location for the fact that
KEED is a directional station at night and
it’s strategically located between the two
communities we serve, Eugene and
Springfield,” Murray said.

But the fire may have changed all that.

Total loss

The blaze started early in the morning on
June 13. Murray got a call at 3:15 from
the station’s overnight jock, who said that
the station was off the air. Murray imme-
diately suspected the transmitter building
was on fire when another overnight jock
monitoring the police scanner said he
heard of a fire near the park.

“Sure enough,” said Murray, “the fire
department was there.”

By the time he reached the blaze, the
building had been engulfed in flames.
“The second floor was completely char-
coaled, completely obliterated. All the
equipment in the rack dissolved. The
only piece of equipment in the rack that
didn’t burn was a piece of CRL (Circuit
Research Labs) equipment, because they
used heavy-duty steel cases for their
stuff,” Murray said.

Two of the melted transmitters had used
PCB capacitors. “We’'re going to do
about $10,000 worth of cleanup just

because of the PCBs,” said Murray.

Fire investigators suspect arson, either
by teenagers or transients trying to warm
themselves.

Within 72 hours of the fire, Murray was
able to get a temporary electrical drop
from the utility company for lighting the
towers, as well as an electrical inspection
and an electrical permit from the city—
but no building permit.

Alternative sites were considered, but all
appear to be inferior. KEED could share a
tower with McKenzie’s other AM station,
KKXO. But, said Murray, “we already
have two stations on KKXO’s stick.”

Play to win.

The only thing
you have to fear

is success

the world’s best sounding fm processor

2101 SUPERIOR AVENUE, CLEVELAND. OHIO 44114 » TEL

Diplexing would be complex and, as a
directional station, KEED would require
another tower to be added to the site.

Moreover KKXO’s tower is a quarter
mile from a 1,000-unit apartment com-
plex, limiting the amount of RF all three
stations can put out from the location.
KEED, which operates at 5 kW daytime
and | kW nighttime, would have to cut
its power to 1 kW at all times.

Cooperation

“Our insurance company is protecting
the revenue, so it won’t be long before
the insurance company starts pressuring

the city (for a building permit),” said
Murray. “We hired a land-use attorney
and we think we’re probably going to get
the ability to be able to put a small 12 by
20 foot trailer building.”

He is confident of eventual settlement
with the land planners. “We need to sit
down and do what the city of San
Bernardino (Calif.) did, as an example,
where they wanted to build a golf course
and they put four in-line (broadcast) tow-
ers between two fairways,” Murray said.

Murray is not at all opposed to cooperat-
ing in the search for solutions to the con-
tinuing convergence of radio stations and
sprawling metropolitan areas.

poo

Dee McVicker is a freelance writer spe-
cializing in the industry. She regularly
contributes to RW and can be reached at
602-545-7363.

safe
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Our summer console sale

This summer save $500.00 on a Radio Systems RS-12 or RS-18 console plus get your
choice of a stereo DA, phone interface, impulse clock system, or phase fixer for free!

It's a great way to save on broadcast's most popular console, plus get the accessory you need.

The Products ' The Deal
RS-12 12 channel stereo broadcast console Contact your authorized Radio Systems dealer
RS-18 18 channel stereo broadcast console for your $500.00 console discount and to choose
TI-101  Phone hybrid with equalization your free product. Call Radio Systems for the
DA-16 Stereo eight output distribution amp name of your local dealer or for more product
AMD-1 Impulse master driver with two analog clocks information. Offer expires September 30th, 1993.
PH-2  Stereo phase correction system

RQDIO SYSTEMS nc.

110 High Hill Road ¢ P.O. Box 458 * Bridgeport, NJ 08014-0458 * (609) 467-8000 * FAX (609) 467-3044
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Beach Reading for Station Engineers

by Edwin Bukont

GREENBELT, Md. If you're like me,
the local paper and those other trade mag-
azines are not enough reading material to
keep you entertained during that week-
end-long remote.

I have compiled a list of books and cata-
logs that over the years I have found to be
useful sources of either information or
problem-solving techniques beyond what
is found in the usual textbook or equip-
ment catalog.

Work smarter

As staffs get smaller or take on the
added work of local marketing agree-
ments and duopolies, working harder
must give way to working smarter. The
expense of technical guides and “black
boxes” is often justified by the consider-
able savings in turnaround time, which
improves your station’s competitiveness

and customer service.

Take a pad, a pencil and one of these
publications along to that next remote and
save yourself some time.

Radio Shack has several useful guides.

The *“Electronics Data Handbook™ (62-
1085) is a fine and inexpensive reference
for computer cable pin-outs, color codes,
radio frequency information, commonly
used formulas and wiring standards.

You may already be familiar with the
Radio Shack series of engineers’ note-
books on timers, ICs, opto-electronics and
other topics. Recent additions cover secu-
rity systems, power supplies and tele-
phone systems.

*“Audio System: Design and Installation™
by Phillip Giddings and published by
Howard Sams is a must for every engi-
neer. I believe it to be the finest, most
exhaustive, most clearly written text on
practical audio and studio design.

Unfortunately, there are not nearly as

Check Out New NAB List

p continued from page 35

(For that matter, the rules don’t either.)

NAB says stations must have a “fail-safe”
way of shutting off the transmitter when
necessary. This is certainly a good idea, but
it is probably no violation if a station does
not have it. The rules simply require a sta-
tion to shut down the transmitter when it is
causing interference (see 73.1410(e)).

The checklist provides a good explana-
tion of “unattended” station operation. (I
prefer the term “off-premises control”
because the rules currently require an
operator to be in attendance.)

Rule 17.21(a), which requires stations to
have towers exceeding 200 feet painted, is
correctly cited in the checklist. But NAB
does not mention that many stations with
shorter towers have lighting and painting
requirements on their licenses. The FCC, it
should be remembered, will enforce what
is on the license, even if the FAA says
lighting and marking are not required.
Have your FCC license modified before
removing marking or lighting.

The NAB checklist is a very good station
inspection outline with a wealth of leads to
get more detailed information. My dis-
agreements are with some of NAB’s inter-
pretations.

I’d certainly use the checklist to go
through a station. Whenever the checklist
prompts further questions rather than pro-
viding definitive answers, remember that
the FCC rules are the final authority.

The NAB checklist is free to the associa-
tion’s radio members. I’d suggest they also
make it available (at some reasonable
charge) to nonmembers. NAB Publications
can be reached at 800-368-5644.

noo

Harold Hallikainen is president of
Hallikainen and Friends, a manufacturer
of transmitter control and telemetry sys-
tems. He also teaches electronics at
Cuesta College, San Luis Obispo, Calif.,
and is getting better at Contra dancing.
He can be reached at 805-541-0200. He
can also be reached on Internet at
ap621@cleveland freenet.edu..pa

many audio design texts and seminars
available as there are for RF transmis-
sion. This book should be read by all
equipment designers and manufacturers,
as well as engineers at production and
broadcast facilities.

Howard Sams also publishes the com-
prehensive “Handbook for Sound
Engineers: The New Audio Cyclopedia,”
which covers audio for motion pictures,
concert halls and other sites, but is some-
what short on the needs of broadcast and
practical production environments,

Telecommunications

Billed as a ‘Catalog of Telephone
Productivity Tools,” “HELLO Direct”
offers a wide variety of headsets, tele-
phone sets and systems, call-processing
devices, toll and access restrictors, a pay
phone, a conference system, data security,
caller ID and other devices.

Particularly interesting, with enforcement
of the Americans with Disabilities Act, are
strobe lamp and super-loud ringers as well
as a TDD (Telecommunications Device
for the Deaf) terminal. “HELLO Direct” is
available at 1-800-444-3556.

The next level, featuring intensive
automation, security and telephone prod-
ucts is offered by “Home Automation
Laboratories” (HAL) at 1-800-935-4425.
Of particular interest from HAL is an
inexpensive multiline voicemail system
for use on a PC.

If you prefer to roll your own simple
telephone projects, see “Customize Your
Phone: 15 Electronic Projects” by Steve
Sokolowski, published by TAB Books of
Blue Ridge Summit, Pa. TAB Books
offers an extensive catalog of technical
books in every discipline.

Many parts, even for late-model equip-
ment, are hard to find locally. This is
especially true for cellular telephone,
automotive and high-end consumer elec-
tronics which are becoming a regular part
of the tools used by management, pro-
gramming, promotions and on-air talent.

“Parts Express” (1-800-338-0531) carries
batteries, parts, accessories and systems for
cellular, automotive and building alarms,

sound systems, and telephone wiring needs.

“MCM Electronics” (1-800-543-4330)
offers an extended range of ICs, tools, test
gear, belts and other parts at reasonable
prices for the repair of consumer
audio/visual entertainment products.

“Russell Industries,” available at local
electronics shops, offers a wide variety of
belts, idlers, gears and pinch rollers used
in audio/visual/video equipment. If your
local shop does not have a catalog, call
Russell at 1-800-645-2202.

General information

For a potpourri of electrical, mechanical
and physical information, including auto-
motive, carpentry, hardware, plumbing,
rope, weights, conversion tables and much
more, see the inexpensive “Pocket Ref,”
edited by Thomas J. Glover and published
by Sequoia Publishing (303-972-4167).

Many manufacturers publish technical
guides and provide quality documentation
of general interest that leads to good audio
and control system installation. Audio
Technologies Inc., Telos, Aphex, Rane,
Broadcast Electronics, Pacific Recorders
& Engineering and RE America are
among the prominent examples.

“EMERGENCY/STANDBY POWER
SYSTEMS” by Alexander Kusko and
published by McGraw-Hill Book Co. is a
thorough introduction to the titled sub-
ject for most broadcast plant applica-
tions.

The National Association of
Broadcasters, Society of Broadcast
Engineers, Electronic Industries
Association, Institute of Electrical and
Electronic Engineers and the
Government Printing Office all offer
texts and guides covering the gamut of
information a broadcaster needs to be
competitive, legal and on-the-air.

There are also catalogs and publications
available in related industries, (film, TV,
theater, cable, recording and especially
telephone and data), that are useful in the
broadcast plant. Many publications are
free or cost no more than a trip to the
library and the photocopy machine.

Doo

Edwin Bukont is the chief engineer at
WPGC-AM-FM Morningside, Md.
(Washington). He can be reached there at
301-441-3505, ext. 8213; address: 6301
Ivy Lane, Suite 810, Greenbelt, Md.
20770.

You need to make sure you can stay on the air and stay
legal. At the same time, you need to keep operating costs

under control.

first step.

The ARC-16SA* from Burk Technology lets
youcontrol your transmitter fromany phone.

*bear telephone not included

Choosing the right remote control system is the

You can establish off-premises control points

non- technical operators by phone.
The annual savings can be
thousands of dollars.

. Transmitter Contvol can be o Bear

The ARC-16S8A is part of a modular system. For full-time
control, add a studio unit. Multi-site options make it casy to
control several transmitter sites or even control studio

Call now for your copy of our new catalog, then ask us to

bottom line.

= for unattended operation, or supervise

equipment such as program automation.

show you how we can improve your operation and your

Call TOLL FREE
1-800 255-8090

7 Lomar Drive, Pepperell, MA, 01463 (508) 433-8877

BURK

TECHNOLOGY
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Radi® Werld
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.

ITC

REPAIR — REFURBISHMENT

Direct Factory Cartidge Machine Repair Service
Upgrades or Refurbishment
All Work Warranted

RADIO RESOURCES
1201 S. Sharp St.
Baltimore, MD 21230
DO YOU HAVE EXCESS
EQUIPMENT TO SELL?
Mail or fax us a fist of what you have for
sale, and we will help you turn your
excess equipment into CASH.

Some of the equipment fterms we need are
POTOMAC FIELD STRENGTH METERS
MARTI VHF/UHF RPU EQUIPMENT
MARTI STL EQUIPMENT
MOSELEY STL EQUIPMENT
ORBAN 8100A OPTIMOD
If there is a piece of pre-owned equip-
ment you are looking for give us a call,
we can probably help you.

THE INDUSTRY'S BEST NEW &
PRE-OWNED EOQUIPMENT DEALER

Ask for Bill, Steve or Chuck
Voice:; 1-800-54-RADIO
FAX: 1-410-783-4635

Girde (134) On Reader Service Card
ACOUSTICS

Want To Sell

TESTS 18% BETTER THAN SONEX!
COSTS LESS! BETTER COLORS!

Crown D-75 power amp, $300. Jerry,
WLTO, POB 499, Harbor Springs Mi
49740. 616-526-8730.

Hafler P-125 (2) prof stereo audio
amp, $390. G Guarino, Sorcerer Snd,
19 Mercer St, NYNY 10013, 212-226-
0480.

AMPLIFIERS

Want To Sell

Perma-Power S-102 amp with $1420
battery pack, mobile/portable PA unit,
12 W out, excellent condition, $100. R
Sumner, CAVU Corp, 3322 Applegate
Ct, Annadale VA 22003. 703-968-
8894,

Micro Track distribution amp, $100. C
Amold, KIPR, 415 N McKinley Ste 290,
Little Rock AR 72205. 501-663-0092.

Rene HC-6 headphone amp, new,
$250; Radix DA 1600 dist amp, new,
$325. G Grassie, RNTC Bdctg, POB
146, Dexter NM 88230. 505-734-5565
before 7AM/after 6PM.

Ramko DA-16BR/E dist amp, $150. J
Vavricek, KSYZ, Grand Island NE.
308-382-0108.

Marantz 8-B, exc cond, $1350; pair of
Marantz 9's, $7500. David, 305-866-
5401,

Shintron 220 audio DA card (1x6)
w/manual, fits mdl 213 tray or may use
mating connector to break out, new in
box, never used, $15. D Bailey, Rock
Shoppe Prod, 3422 Beech St, Rowlett
TX 75088. 214-475-9796.

Spectra Sonics 101-A 3-chnl line
amp, ea chnl has input level control,
rack mount setup, 3" high & bridge
input, 600 ohm line out, 40 dB gain ea
chnl, $100. S Lawson, KAK Prod, 928
Hyland Dr, Santa Rosa CA 95404,

Dukane 17A350 100 W solid state, rack
mount, vgc, $75. A Ross, 8022 27th NE,
Seattle WA 98115, 206-525-4624.

Crown D-75 power amp, $300; Bogen
C-100 100 W PA amp, $125. J Parks,
WCNX, River Rd, Middietown CT
06457. 203-347-2565.

New 250 W solld state amp, $1800.

Call for details. Bill Hoffman, 518-583-
9490,

Want to Buy

PLFM-100 obsolete exciter

upgrade . . . ...$229.95
CSG-10 stereo generator w/comp

clipper... ... $349.95
BiA-1 optimod balanced

interface . .. ... $249.95
*FMT-15 15W FM xmtr . . . $1,495
*FMT-15S stereo FMT-15

xmtr ... ...51,895
*RTU-1 remote controlled
tuner-. .. ... 8495

JT Communications
904-236-0744 fax 904-236-5130

WANTED:

Pultec EQ's; Fairchild, Tele-
tronix, dbx, UREI, Sontec
Limiters. Neumann, Tele-
funken, AKG and RCA mics.
MaclIntosh or Marantz Gear;
Lang, Neve and API gear. Misc
old tubes and guitars.
DAN ALEXANDER
AUDIO
1340 Mission Street
San Francisco, CA 94103
(415) 252-7102
FAX: (415) 252-7524

L ]
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ANTENNAS & TOWERS

Want To Sell

FM antenna, 12 bay, high power
rototiller style, $7500. EL Roskelley,
KMRK, 4000 Rasco Ave, Odessa TX
79764, 915-363-9696.

Rohn SSV 100° comm tower, still
standing, near Pontiac M|, BO. S
Dewey, TCI, 4500 Delemere, Royal
Oak MI 48073. 313-549-8288.

CCA Coamark 3-bay tuned to 92.7,
good shape, BO. D Barron, KWJM,
POB 777, Farmerville LA 71241, 318-
368-3094.

1983 Utliity 30" fece 280" hollow rod
galvanized steel tower avail for no
cost, you take down & remove. R
Simmons, KRGT-FM, POB 50124,
Austin TX 78763.

Hllomast NK9 pneumatic telescopic
antenna mast for remote bdct trans-
mission, $1500. D Hendricks, WBYN,
PQOB 177, Boyertown PA 19512, 215-
367-0673.

FM - ANTENNAS

Designed and built for your fre-
quency. Choose from 1 10 12
bays and five power levels.
Financing available, Call
Jimmie Joyni al S.W.R.
214-335-3425

Herrls FMCA4-A 4 bay antenna, 2.1
gain, avail 9/1/93, has de-icers, $2500
or trade for STL or ? T Hodgins, KLKY,
14 E Main, Walla Walla WA 99362,

ERI! 403 isocoupler tuned & tested, gd
cond, cmpitly rebuilt, BO. D Barron,
KWJM, POB 777, Farmerville LA
71241, 318-368-3094.

Shively Labs 4 bay 6813 medium pwr
FM antenna with radomes on 98.9, we
must change frequency, antennas are
less than 3 yrs old, $5500. R Ruff,
WKHJ-FM, POB 2337, Mtn Lake Pk
MD 21550. 301-334-4272.

STUDIO EQUIPMENT
IMmEDIATE DELIVERY

» SIERRA AUTO SYS Audio Routing Switch
« BENCHMARK SYSTEM 1000
« YAMAHA YPDR 601 CD Recorder

* RANE SM82/SP-15/SM-26
* TASCAM 2 & 8 Trk Redr, CD & Cass Player
« SATELLITE DISHES . . . and MUCH MORE!

Call 617/267-8600 for complete configurations

Like New! - Sale or Lease
EQUIPMENT REMARKETING COMPANY - Boston. MA

Call The ITC Technical Service Department

Toll-Free at

(800) 447-0414

(309) 828-1381

International Tapetronics Corporation

2425 South Main Street
Bloomington,IL 61704

Cablewave CC300-50J, 3" 100', new,
on spool, $15/ft. S Wodlinger, WIXI,
3337 Tamiami Trail N, Naples FL
33940. 813-262-1000.

Andrew LDF 750A 1-3/8" foam Heliax,
new, any length, $4/ft. M Gummer, Natl
Audio, 7463 Canton St, Baldwinsville
NY 13027. 315-635-9310.

Large spool for 3" waveguide, new,
$500. S Wodlinger, WIXI, 3337
Tamiami Trail N, Naples FL 33940.
813-262-1000.

200', 6" hard line, 20' sections wi/stain-
less hangers, connectors & elbows, in
storage, $4650. K Crosthwait, WTNN,
13206 Buttermilk Rd, Knoxville TN
37932. 615-531-2297.

Shively 3-bey cir pol, 92.7 MHz, 70’
Andrew 1-5/8" coax, 4 years old,
excellent condition. C Hall, KYKN, Box
165, Nephi UT 84648. 801-623-4010.

3-bay circularly polarized FM anten-
na, 105.3 MHz for Class A station with
260 of Andrew 1-5/8" line, excellent
cond, $3000. J Buffington, WWZQ,
Aberdeen MS 39730. 601-369-4561.

Want to Buy

Any 1-3 bays of FM antennas tuned to
or near 107.9 for back up. M Shafer,
KEKB/KBKL, 315 Kennedy, Grand
Junction CO 81501. 303-243-3699.

ke

Icing reseercher needs Information
on tower collapse, if your tower has
collapsed, either partially or totally,
because of icing, | would like to talk to
you. Nathan Mulherin, Research
Physical Scientist, Cold Regions
Research & Engineering Laboratory,
Hanover, NH. PH 803-646-4260; FAX

603-646-4644. Internet Email: mul-
herin @hanover-crrel.army.mil

AUDIO PRODUCTION

Want To Sell

BBE 402 stereo enhancer, $150. P
Cibley, Cibley Music, 138 E 38 St, NY
NY 10016. 212-986-2219.

Delta Lab ADM 1024 digital effects
with up to 1024 ms delay & LFO for
modulation, good condition with manu-
al. $175. D Bailey, Rock Shoppe
Productions, 3422 Beech St, Rowlett
TX 75088. 214-475-9796.

Howe Tech Phase Chaser mdl 2300A
stereo phase chaser excel cond,
$2395/BO. T Troland, 505-863-9391.

Orban 111B stereo studio reverb unit,
$400. M Rollings, WZNF, 400 N
Breadway, Urbana IL 61801. 314-458-
5595.

LIST $399

Mackie 1202 Micro Series

AUDIO CONSOLE

e 90 dB S/N ratio

* 0.25% distortion

e Gain Control

® Pan & EQ on each pot

* Balanced and Unbalanced outputs
* Builtin power supply

* Builtin headphone amplifier

e 8 inputs Mic/line/mono/sfereo
Call for spedal HE Price.

We'll be glad to help with all your audio needs!

OEM Tapeheads

For most cart machines:
Stereo $99
Mono $75

Quality Rebuilt Used Equipment

o8 5

Marantz PMD Packages

Pitch Control
MONO-Record/Play
Telephone Jack

Built-in Mic and Speaker

(804) 974-6466 * FAX: (804) 974-6450 HALL = PMD 201, Free AKG Mic
1305-F Seminole Trail 4 = 90 Day Warranty and Cable $299
Charlottesville, VA 22901 Elecfromcs Parts & Labor Manuals included ) )

Call for Current In-Stock Items Call for special Price!
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AUDIO PRODUCTION.. WTS

MXR 129 pitch transposer & separate
display unit, both rack mount units,
excel cond, $125. J Block, Prod Block,
906 E 5th St, Austin TX 78702. 512-
472-8975.

CASSETTES * CARTS * REELS

] & I AUDIO/VIDEO

A wholesaler in the Radio
and Television market.
Now running SPECIALS on
audio and video:
BASF CASSETTES-AMPEX R-Rs
AUDIOPAK, FIDELIPAC & ITC CARTS

For more information
call Kris Elliot at
1-800-942-1711
or write to: J&t Audio/Video
20899 Kelvin PI.
Woodland Hills, CA 91367

Cirde (35) On Reader Service Card

Pultec EQH2 passive equalizers (3),
very clean with manuals, $2000/ea or
BO; ITI stereo parametric EQ rack
mount, $800/BO; Spectra Sonics 610
complimiters (2), $400/ea or BO. C
Foster, WFOV FM, 727 Hammond St,
Bangor ME 04401. 207-947-4487.

Eventide BD 955 delay unit for on-air
use, $1800. M Rollings, WZNF, 400 N
Breadway, Urbana IL 61801. 314-458-
5595.

Shure M-67 mic mixer, $150; Shure
M-675 prod master add-on for the
Shure M-67 mixer, $100. J Parks,
WCNX, River Rd, Middletown CT
06457. 203-347-2565.

Shure M-610 feedback controller EQ,
$85. J Parks, WCNX, River Rd,
Middletown CT 06457. 203-347-2565.

Correlation / Phase Indicator

s —— —
- . o v

| « © 2 o
5 oo, |
‘o RS
*

| " cam  comimamcame TS’

%
T
A compact alternative to X/Y displa,ys for|
Stereo / Mono Compatibility Checks
Tape Head Azimuth Adjustment
Transmission Path Evaluation
Stereo / Mono identification
Signal Polarity Testing
CPI-300 — § 265
recording studio services
PO Box 3004
Hendersonville, TN 37077
615-824-9300 Fax: 824-9303
CompuServe: 75366,311

Cirde (60) On Reader Service Card

ADC 144 Pt TT patchbays, excellent
condition, 1 rack space, 3 rows of 48,
top 2 rows normalied, $129 (you
remove old wiring) or $199, we totally
refurbish with new front panel, ready to
install. TT cords at cost with pur-
chase! Also 1/4” PB's. Audio Village,
POB 2902, Palm Springs CA 92262.
619-320-0728, or Fax 619-320-2454.

ADC 48 paichbay. D Nelson, 619-758-
0888.

Want to Buy

MERCENARY
AUDIO

WANTS TO BUY YOUR:

NEVE-SSL-TRIDENT-AME!
UREI-TELETRONIX-FAIRCHILD
PULTEC-LANG-LEXICON

L AUDIO-NEUMANN
AKG-TELEFUNKEN

ANYTHING THAT IS

OF EXCEPTIONAL
AUDIO QUALITY!

“this is not a problem”
(508)543-0069 TEL
(508)543-9670 FAX

Fairchild 600 conac or 602 Conex high
freq limiters. J Gangwer, 942 32nd St,
Richmond CA 94804. 415-644-2363.

AUTOMATION EQUIP

Want To Sell

Conex CG-25 25 Hz gen, BO. J
Vavricek, KSYZ, Grand island NE.
308-382-0108.

Systemation QuickDisc digtal audio
storage satellite automation, excel
condition, complete w/manuals,
$6995/B0; Format Sentry FS12C
automation controller, $2500/BO; IGM
Instacart SMC $350/B0. T Troland,
505-863-9391.

Control Design Corp CD-256 25 Hz
fone generator, excel cond w/manual,
$100. D Bailey, Rock Shoppe Prod,
3422 Beech St, Rowlett TX 75088.
214-475-9796.

Sonomag Mini Pro, (4) PR 99, (2)
350 Carousels, RSC-100 random pro-
grammer, automation head & con-
troller w/remote, 2 racks on casters,
$3500 you pickup. S King, KGFL, Box
33, Clinton AR 72031. 501-745-4474.
Colorado Magnetics Satcue 400
automation switcher, $400. B Eustis,
KTMC, POB 848, McAlester OK
74502. 918-423-1400.

MW Persons 3A 4 source program-
mer, $180 plus shpg; MW Persons 25
Hz tone processors (2) 2-chnl 25 Hz
tone decoders, $100 ea plus shpg. J
Rowiand, WZIO, POB 478, Wheelers-
burg OH 45694. 614-574-6255.

Qwik Disk dig audio system from
Systemation, leftover from doupoly
deal, $5800. D Milier, WINA,
Charlottesville VA. 804-977-3030.

IGM/NTI Basic A includes (2) 48 tray
Insta-Carts & (4) Otari ARS reel tape
decks, $3000/neg. S Spencer, KZ106,
99 W First St, Corning NY 14830. 607-
962-2424.

Cetec 7000 w/B150 Series computer
terminal, (5) ITC 750 reel tape decks &
(6) Audio File trays, all in operation. S
Spencer, KZ106, 99 W First St,
Coming NY 14830. 607-962-2424.

Control Design Corp CD25S 25 Hz
tone detector, 4 units, $25/ea; assort-
ed CDC manual, schematic, source
cards, parts & assort 74 series chips,
open. G Hoppe, WVAL/NHMH, 1010
2nd St N, Sauk Rapids MN 56379.
612-252-6200.

Broadcast Products AR-1000/2000
automation system incl audio control,
programmer. pwr supply, time gate, R-
R, 25 Hz detector, Carousels, encoder,
decoder, logging code converter, log-
ging decoder, triple player, single play-
ers, teleprinter, system taken off the air
in gd working cond, will demo system
to serious buyer, will also sell as parts.
B Wolf, WFUN, 3226 Jefferson Rd,
Ashtabula OH 44004. 216-993-2126.

SMC DP-2 '77 mdl, gd cond, usable or
for parts, PDC-5 clock, DS-20 switch-
er, Extel printer & manuals, $500/BO.
B Christle, Grande Radio Group, POB
907, LaGrande OR 97850.

Arrakis Digilink |l digital automation
syst only used for 1 yr, great for live
assist & satellite automation, CD quali-
ty sound, $5500. D Murphy, WYZM-
FM, 6313 Odana Rd, Madison WI|
53719. 608-273-9774.

Schafer 901, complete system w/903
control unit keyboard, (5) random
select Carousels, (5) R-R, (4) ITC cart
players, (5) racks, cables, spares &
manuals, ready for shipping, $6000. B
Crow, KINT, 2501 N Mesa #303, El
Paso TX 79902. 915-534-0094.

SMC MSP-1 2000 event progrmr w/batt
back up, logging printer, 4 SMC 450
Carousels, 3 mono cart PB, satellite
switcher, in 2 racks, $5995. D Kelly,
KWPN, Box 84, West Point NE 68788.

IGM RAM 500 2K sequential mem, 6
inputs, Instacart random access inter-
face card, gd cond, w/monitor panel,
update clock, silence alram, BO. C
Gennaro, WJMS, 222 S Lawrence,
ironwood MI 49938. 906-932-2411.

CART MACHINES

Want To Sell

Audicord E-20 mono 1 slot, new,
$750. G Grassie, RNTC Bdctg, POB
146, Dexter NM 88230. 505-734-5565
before 7AM/after 6PM.

ITC PD2 cart machine, R/PB mono,
very few hrs, like new w/manual, BO.
N Alexander, Loomis Prod, 1015 N I-
35E Ste 200, Carrollton TX 75006.
214-242-7774.

BE 5300 triple deck works w/connec-
tors & manual, $700. B Oostenburg,
KCKY, POB C, Coolidge AZ 85228.
602-723-5448.

CART MACHINES:
For Sale: $395 & UP
Repairs: $100 per deck + parts
Recondition: $150 per deck +

parts. Call Mark @ 619-598-3311

ITC SP (2), 1 record amp, all work
need minor repairs or adjustments,
$800/all. C Arnold, KIPR, 415 N
McKinley Ste 290, Little Rock AR
72205. 501-663-0092.

BE 3000A mono delay redr, rack
mount, never used, $800; EB 3000A
stereo R/PB, $1325. D Kelly, KWPN,
Box 84, West Point NE 68788.

Tapecaster 700 R/P mono units (2) in
gd cond, one is tape delay, $180 ea
plus shpg. J Rowland, WZI10, POB
478, Wheelersburg OH 45694. 614-
574-6255.

ATC/Gates Criterion 1, can modules,
program amps, power supplies, 150
cue & 1000 cur, 11 modules total,
Microset head assy, $50/lot; Beau
motor, $75; lot of misc swilches
(start/stop) some brand new, $15; R/P
interface cable, $10; lot of misc parts
free w/order; Japan Servo Motor for
Criterion 90 machine, needs bearings,
$50. H Kneller, WKII, 3151 Cooper St
#56, Punta Gorda FL 33950. 813-639-
1112

IGM cart machines, light use as
automation backup, 2 PB, 1 rcdr, PBs
probabiy 20 yrs old but sound quite
good & run fine, rcdr similar vintage,
runs but needs some TLC, PBs
$140/ea; rcdr, $100; all 3 for $330/+
shpg. Marc, WDFH, Dobbs Ferry NY
10522. 914-693-3963 after 6pm.

Nortronics heads 2057, 2007, 2003,
2002, 3002, new; Gates Criterion 80
rack mount kits; Beau eraser/splice
locator, rack mount kit for (3) Beau cart
machines. H Kneller, WKIl, 3151
Cooper St #56, Punta Gorda FL
33950. 813-639-1112.

41

Spotmaster 2000 R/P, $400. J Parks,
WCNX, River Rd, Middletown CT
06457. 203-347-2565.

RCA RT 7A 19" mono PB (5), $100
€a/$375 all. P Drake, 708-870-8252.

BE Dura-Trak 90 stereo PB w/3 tones,
$1000/BO plus shpg. C Stalnaker,
KDDK, POB 100, Littie Rock AR
72203. 501-372-7740.

BE 5300C tripledeck, stereo, PB, mint
less than 50 hrs, BO. R Kaufman,
Pams Prods, POB 462247, Garland TX
75046. 214-271-7625, after 3PM CDT.

Want to Buy

ITC single play/PB & rcd/PB machines,
must be in vgc. M Shafer,
KEKB/KBKL, 315 Kennedy, Grand
Junction CO 81501. 303-243-3699.

CASSETTE & REEL-TO-
REEL RECORDERS

STUDER SERVICE
SPECIALIST
Thousands Serviced * Unbeatable Rates
Precision Capstan Resurfacing
Audio Advantage
Tel (615)742:3834  FAX (615)254-8826

PRICE-QUALITY-SERVICE
Let Us Prove It

Want To Sell

3M 16 trk 2" recorder wiremote; 3M 2
trk 1/4” recorder, both in excel cond,
has latest upgrades & mods, call for
prices. S Zito, Prof Snd Shoppe, 124
Midfield Ave, Hueytown AL 35023.
205-491-3303.

Technics RS-1520 2 track stereo, 3
speed, bal & unbal infout, rack mount
adapters, remote control, extra FT plug
in head assembly inctuded, good con-
dition, $700/80 plus shipping. E
Helvey, Ed Helvey Prod, 461 Layside
Dr #100, Winchester VA 22602. 703-
877-2717.

Recordex 330 Series il 1x3 cassette
duplicator, excel cond, $600; Telex
Copyette 2 stereo 1x1 duplicator,
needs tweeking, $200. G Grassie,
RNTC Bdctg, POB 146, Dexter NM
88230. 505-734-5565 before 7
AMafter 6 PM.

Scully 288B 16-trk w/auto locater,
new headstack, 15 & 30 ips, 2" format,
excel cond, $5800; Scully 2808 2-trk
wllocater, excel cond, $1325; Fostex
mdl 20, 2-trk, excel cond, $325. Music
Prod Co, 318-636-0545.

Otari R/R ARS 1000 (2) with 25 Hz
tone sensor & cue tone relays,
$300/each. R Chambers, 916-257-
2121.

Otari MX 5050 MK-ii-8 with cables &
roll-around stand, excelient condition,
$2995. S St John, St John
Productions, POB 641448, Kenner LA
70064.

Ampex 350 stereo R/P w/Viking electr
tape hold downs, rack mount, long life
heads, $375. J Vukelich, Am Best Svc,
455t Flag Ave No, Minneapolis MN
65428. 612-537-1431.

Tascsm 234 syncaset, one new,
$700, one used, $450; Tascam 32-28
(2). excel cond, $600 ea/$t10 both;
Tascam 22-2 {2), excel cond, $450
©a/$800 both; Teac X-300, new, excel
cond, $375; Revox B-77, one 1/4 trk,
$450, one 1/2 trk, $600; Sony TC230
(2), TC 630 med belts, $100/all. G
Grassie, RNTC Bdctg, POB 146,
Dexter NM 88230. 505-734-5565
before 7AM/after 6PM.

Ampex AG-350 2 track stereo, R/P,
Inovonics 3 speed electronics, 3 speed
reversible Beau motor, all mounted in
AG-440 console, good cond, $700/B0
plus shipping. E Helvey, Ed Helvey
Productions, 461 Layside Dr #100,
Winchester VA 22602. 703-877-2717.

Telex 6120XTP stereo duplicator,
new, never used, master & 7 slaves,
all boxes & factory hardware, $6800. J
Block, Prod Block, 906 E 5th St, Austin
TX 78702. 512-472-8975.

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:

Great Prices on original
. equipment tape heads
#' for ITC, BE, Fidelipac,

Otari, Tascam & others!

HALL
“’"E 'Electronics

(804) 974-6466 + FAX 6450

N

Ny

1
|
|

Collins Twin Tape dual mono units,
(3) machines, $35/ea, $t00/ali; Collins
mono record amp (2), $25/ea,
$40/both. G Hoppe, WVAL/NHMH,
1010 2nd St N, Sauk Rapids MN
56379. 612-252-6200.

Tapecaster X700RP (2) stereo decks,
R/P, all manuals, both gd cond,
$450/ea or $800/both. J Winters,
Winterssound, 45 E Washington St,
Elizabethtown PA 17022. 717-367-
1119,

Spotmaster 505C (3) R/P recondi-
tioned, work fine w/manual, $125/ea.
G Gibbs, KMNS/KXEZ, 901 Steuben
St, Sioux City 1A 51102. 712-239-3966
pm.

Audicord A-50, dual R/P, mono, one
cue, $800; Audicord triple play, mono,
horizontal, $1250. B Eustis, KTMC,
POB 648, McAlester OK 74502. 918-
423-1400.

Fidelipac Dynamax CTR12 PB (3),
CTR14 R/PB, rack shelves (2), excel
cond, $4000/set. Stu, First Take
Recording, 301-963-7758.

Sonomag 590 R/P, rack mount
widrawer type sliders for servicing
wirecord manual, $200. J Vukelich,
Am Best Svc, 4551 Flag Ave No,
Minneapolis MN §5428. 612-537-1431.

Spotmaster 505 mono desk top
rec/PB, $250; Spotmaster 500 PB
mono desk top, $200 or $350/both. P
Drake, 708-870-8252.

POSITIONS WANTED

Looking for someone that eats,
breathes and lives radio? Here | am, pre-
fer midwest! Peter Miles, 7319 Cedar St,
Davenport |1A 52806. 319-391-0465.

Sensational saies/mktg exper for sta-
tion w/decent signal & population cover-
age. B Elliott, 813-849-3477.

On-Air/promotion/prod/PR 5 yrs exper,
modern/CHR/AOR/AC/Oldies formats
prefer, anywhere. Brandon, 688 Portland,
Collinsville Il 62234. 618-344-1721.

Ham Radio operator, NABer, NARTE
FCC licensed, NABET member seeks
FT/PT contract work. College radio exper,
NBN, Microband. M Rakoff, 114-41
Queens Blvd #148, Forest Hills NY
11375. 718-591-3859.

American Indian Engineer/Manager, Sr
SBE, AAS Degree, 18 yrs exper, strong
analog, digital, xmtr, FCC applications,
consultant, design & construction. Former
Owner/Operator. Write to: Radio World,
POB 1214, Falls Church VA 22041. Attn:
Box # 07-14-01RW.

Salesperson looking for a good list in a
smali town, NW, goal: management. J
Wiegman, 208-753-0601.

Ops Director, 12 yrs exper in public
radio seeks FT ops or program dir posi-
tion. Thomas at 904-877-8412.

Engineer witen yrs exper in ali phases of
AM/FM, Harris, Cont txs, satellite interfac-
ing, automnations, will relocate but prefer
SE. 804-971-9973.

If your product is not selling...I'm not
on your team. Broadcast equipment
sales/mkig executive. Consider mgmt or
staff, avail immediately, wiil relocate.
Write to Radio World, POB 1214, Falls
Church VA 22041. Atin: Box #07-28-
01RW.

23 years of radio production exper, let
me join your production staff, any market,
any format, professional job done cheap.
John Peace, 803-669-1719.

Experienced engineer, directionals, RF,
studios, computers, seeks maintenance
pos wiboard shift, SW min area pref but
not limited. Engineer, 7894 Paim Grove,
Indianapolis IN 46219.

Engineer w/23 yrs of exper seeks a FT
position, ideally within 8 hrs drive of
Highland Park IL, N.E. Illinois, S.E.
Wisconsin, N.W. Indiana or S.W.
Michigan preferred, other areas consid-
ered. Call Jeff at 719-579-8651, leave
message.

AAS grad, computer/electronic engineer-
ing, 6 mos exp announcer, FCC GRTO
license, amateur radio license holder
seeks ENG pos in SE med/irg mit, sta-
tion to grow with. Fred, POB 453,
Webster NC 28788.

1992 graduate working at IL radio sta-
tion, 5 yrs of play-by-play & overall radio
exper, incl news, seeks sports job, no
geographic preference. Derek, 618-667-
6169.

Unlimited potentiall UNC grad, experi-
enced, hardworking team player wigreat
voice seeks FT AT/production, any for-
mat, any time slot, any region. Ben, 407-
351-3939.

GM for Florida small or medium market,
40 yrs exper in mgmt, sales, tumarounds
& ownership. Jim Smith, 813-923-3684.

GM for Florida medium or large market,
29 yrs exper in sales, programming &
engineering, turnarounds or start ups,
avail immed. B Elliott, 813-849-3477.

Willing traveler looking for A/C or con-
temp Christian format as production,
sales or FJ, avail ASAP, small to medium
market, bass voice w/music knolwedge.
Kurt, 405-691-5402.

Experienced bdct engr, xmtr, studio
installations, directional proofs, 100 kW
FM, seeking FT position, presently 2-way
radio tech. Dan, 206-387-3558.

Seeking the unobvious? Janet Lynch,
no beginner, no pricey personality, hit PT
announcing, research glass ceiling, man-
agement, entrepreneurial skills, wants
permanent announcing, programming
gig. 502-895-5888.

HELP WANTED

DEALER NETWORK

EXPANDING

A

Due to overwhelming acceptance of ENERGY-ONIX
transmitters we are opening new non-exclusive
dealerships throughout the U.S.

Only aggressive broadcast equipment dealers who
want attractively priced, excellent quality FM-AM &
shortwave transmitters need inquire.

For details, contact Ernie Belanger today.
"The Transmitter People”

EnergyOnix
518-828-1690

SALES MANAGER, DIGITAL PRODUCTS
RADIO BROADCAST EQUIPMENT

We are looking for an individual to be responsible for front line sales of BEFs
digital program control and digital audio products in the Western United
States and Western Canada. This person must be an aggressive self-starter
with thorough understanding of radio station operation and personal comput-
ers. The candidate selected for this position must be well organized and have
proven sales closing capabilities. This position includes an exceflent career
opportunity with exceptional benefits package. Please send resume to Steve
Wall, Director, Human Resources. Equal Opportunity Employer. M/F/D/V

BROADCAST ELECTRONICS INC.
4100 N. 24th St.. PO Box 3606, Quincy, Il 62305-3606
U.SA. Telex: 250142. Cable: Broadcast.
Phone: (217) 224-9600
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CASSETEE & R-R..WTS

MCI JH 110B-1 (2) 1/4" FT, $2500;
MCI JH 110B-2 1/4" 2-trk, $3000; MCI
JH 110C-1 1/4" FT & 2-trk, $3000:;
Otari MX5050 1/4” 2-trk, $1000, ail
machines in gd working cond, can
negotiate individual prices or package
deal. B Schwab, Audiocraft, 915 W 8th
St, Cincinnati OH 45203. 513-241-
4304,

EXPERT REVOX REPAIRS
Fast Tumarounds—Competitive Rates
Rebuilt A77s, $800
Capstan shaft resurfacing, $35.

JM TECHNICAL ARTS
30 Music Sq. W. #5
Nashville, TN 37203 (615) 244-6892

Ampex 440 reconditioned less than 9
mths ago, $100. B Lacy, KARX Radio,
3611 Soncy 6-A, Amarillo TX 79121,
806-359-4000.

Ashland/Ampex capstan motor for
350/440 series 3-3/4 & 7-1/2 ips, $50.
H Kneller, WKII, 3151 Cooper St #56,
Punta Gorda FL 33950. 813-639-1112.

Marantz PMD-201 (3) 1/2 trk mono,
port cass recorders, 2 hds, 2 spd,
mic/linefelephone in w/built in modular
jack, mic pad, hi & lo pass filters, 1/4
phone jack, ferric/CrOs/metal tapes,
AC or batt pwr, $110 ea or $300/all
plus shpg. E Helvey, Ed Helvey Prod,
461 Layside Dr #100, Winchester VA
22602. 703-877-2717.

NORTRONICS
REPLACEMENT
TAPE HEADS
Test Tapes, Degaussers,
Gauges, Cleaners, Swabs,
Lapping Films,

Splice Bars/Tabs,

and Demagnetizers

SEQUOIA
ELECTRONICS

4646 Houndshaven Way
San Jose, CA 85111
(408) 363-1646

3M 56 4-track in floor cabinet,
$1800/BO. C Foster, WFOV FM, 727
Hammond St, Bangor ME 04401. 207-
947-4487.

Various R/R drive motors; 1-Scully,
1-UMC, 1-Nidex, 2-Ampex 440, 2-816
drive, $200/ea; Revox RB 77 (2)
machines complete, one may work,
$275/both; Ampex mdl 600, BO. C
Arnold, KIPR, 415 N McKinley Ste
290, Little Rock AR 72205. 501-663-
0092.

Otari hubs for 10" NAB reels, as new,
$25 ea/BO. L Snyder, Madera Bdctg
Inc, Box 812, Floral Park NY 11001,
718-347-2940.

CLEAN PATCH BAYS
NO DOWN TIME

VERTIGO BURNISHERS AND INJECTORS
RESTORE ORIGINAL PERFORMANCE
TO YOUR PATCH BAYS

$34.95 Ea.

VERTIGO RECORDING SERVICES
12115 Magnoka Bivo. #1716 818-907.5161
North Holywood, GA 91607 rax 818.784-3763

| S—

Otari ARS 1000 PB stereo (2) with 25
Hz tone decoder in good condition,
$450 ea plus shipping; Technics 4-
track 1506, needs work, $200 plus
shipping. J Rowland, WZIO, POB 478,
Wheelersburg OH 45694. 614-574.
6255.

Sony 800B prof portable with variable
speed, built-in mic, switchable limiter,
5" reel capacity, never used, $150. J
Morinalli, 901 Fairtax Rd, Drexel Hill
PA 19026. 215-789-5872.

Technics head set for Technics RS-
1500 Series, 2-track stereo erase-
record-play, plus 1/4 track play head,
in box, never used, BO. L Snyder,
Madera Broadcasting Inc, Box 812,
Floral Park NY 11001. 718-347-2940.

Otari MX5050 BIl w/15-30 ips conver-
sion which cost $800, mint cond,
$1400. W Gunn, 619-320-0728.

Telex Series 235 open reel tape dupli-
cation system, 7.5 & 15 ips w/one
master plus spare & four slaves, 2-chnl
electr w/manual, mint cond, $300 plus
shipping. J Morinelli, 901 Fairfax Rd,
Drexel Hill PA 19026. 215-789-7872.

Tascam 32 mint cond, barely used,
BO. D Mayer, 603-466-3453.

Norton heads (3) new FT for Ampex
350, $125/BO for all; (3) Norton 2-trk
stereo tape heads for Scully 280,
$180/BO. L Snyder, Madera Bdctg Inc,
Box 182, Fioral Park NY 11001. 718-
347-2940.

August 11, 1993

Ampex, ITC, Scully Reel-
to-Reel Tape Recorder
Spare Parts, Accessories
Motor Remanufacturing.

V | INTERNATIONAL

PO Box 1555
Mtn View CA
94042 U.S.A.
Inside USA: 1-800-848-4428
Qutside USA: 1-408-739-9740
FAX: 1-408-739-0809

Revox AT7 stereo 2-trk {6) units,
$95/ea; Metrotech 8-trk logger w/rec
amp, $30/both. G  Hoppe,
WVAL/NHMH, 1010 2nd St N, Sauk
Rapids MN 56379. 612-252-6200.

Ampex 350 gd cond w/solid state
elect, work horse, mono, $350 + shpg.
G Gibbs, KMNS/KXEZ, 901 Steuben
St, Sioux City 1A 51102, 712-239-3966
pm.

Otari MX-70 16 trk 1" rcdr w/remote
cntrl box & auto-locator on roll about
stand, mint cond, $10000/BO. M Wein,
WIOD/WFLC, 1401 N Bay Causeway,
Miami FL 33141. 305-759-4311.

Marantz PMD221 port cassette R/R,
excel cond, BO. Davis, 803-276-0639.

Telex 235 3 to 1 cassette duplicator,
mono, perfect shape, no notch in
heads, $600/you pay shpg. S Russell,
60410 Klett Dr, Decatur M 49045.
616-782-9258.

Olympus L400 micro miniature recdr,
smallest avail, auto reverse, voice acti-
vated, new in box, $185. J Morinelli,
901 Fairfax Rd, Drexel Hill PA 19026.
215-789-7872.

Uher 4200 report monitor R-R stereo
1/2 trk portable, 3 hds, 4 speeds, new
in box, $500. R Sumner, CAVU Corp,
3322 Applegate Ct, Annadale VA
22003. 703-968-8894.

Ampex Bin Loop recorder w/Saki
heads, 4 slaves, mastering sys
wiTelefunken M215 PB, (2) King load-
ers, $39,900. J Peluso, Quality Cass,
403 S Woodlawn St, Wheaton IL
60187. 708-668-2787.

Fostex 7-trk R-R recfrep, with remote
control, Dolby NR, metal reel, remote
foot switch, original box with manual,
BO. W Dougherty Jr, WLD Recording,
Studio, Music Valley Rt 1, Mill Spring
MO 63952. 314-998-2681.

MCl! JH110 R/P 2 trk (4), $1500/B0O;
R/P 4-trk, $1750/BO. D Sedge, WBAP,
One Broadcast Hill, Ft Worth TX
76103. 817-654-6136.

Ampex AG440 in rollabout console,
3.75-7.5 ips 2-track PB, (2) repro
amps, FT erase & record, remote con-
trol, $200/BO; Teac, American
Concertone 1/4 track stereo recorders,
3.75-7.5, remote controls, need some
repair, BO; Uher 4000L portable R-R,
mono, 4-speed, BO. M Muderick,
Muderick Recording, 101 Earlington
Rd, Havertown PA 19053. 215-449-
6970.

Ampex ATR-800 1/4" FT head, 2
channel electronics, great condition,
BO. G Gates, Comm Recording
Studios, 6001 W Creek Rd,
Independence OH 44131, 216-642-
1000.

Tascam 22-2 7° R-R, 1/4" 2-trk, 15 &
7.5 ips. mic & line inputs, $600. J
Ellingson, Jeff Elingson Voice-Overs,
913 Warwick Dr, Cedar Falls |A 50613.
314-277-8535.

Technics 1500 1/4™ 2 trk recorders,
$450. G Guarino, Sorcerer Snd, 19
Mercer St, NYNY 10013. 212-226-
0480.

1/4” stereo mounted head assembly
wicables for Scully 2808, new, $250.
D Kacher, Digital Snd Makers, 1901
Hanover Ave, Allentown PA 18103.
215-776-1455.

MCUSony JH-110-C-8 & JH-110-B-8,
1" 8 irk w/remote, w/manuals, low
mileage on heads, 7.5, 15, 30 ips, like
new, BO. G Gates, Comm Recdg
Stds, 6001 W Creek Rd,
Independence OH 44131. 216-642-
1000.

Otari Mark |I-1V 1/2" 4-track, multi-
track, mint, less than 50 hours, BO. R
Kaufmarn, Pams Productions, POB
462247, Garland TX 75046. 214-271-
7625, after 3PM CDT.

Ampex MM1200 16 trk R-R R/P,
excehent condition. Mark, 619-758-
0888.

16 track 27, $3450; Otari 1" 8 track,
$2450; 5050 111-8, $1950; Ampex
ATR820 mono, $750; Tascam 25-2,
$750; Tascam 52 mint, $1200; MCI
Locater lil, $1195; Ampex AG350 solid
st electr, $100/ch. W Gunn, 619-320-
0728.

Recorder heads, used Scully mono &
2 trk, $25-50, ATR100’s, 3M M79-16 &
8's, Ctari 1/2" 8 trks, $495. W Gunn,
619-320-0728.

Scully 280 1/2" 4-trk. D Nelson, 619-
758-0888.

Want to Buy

Sony EM-1 hand wind recorder plus
portable 770 Pro; also miniature open
reel recorders, prof & consumer type. J
Morinelli, 901 Fairfax Rd, Drexel Hilt
PA 19026 215-789-7872.

Double-speed cassette recorders
any make or mdl. J Garvey, 203-744-
2476.

Ampex AG440C, need manual, origi-
nal or will pay for copy; Ampex AG500,
need 2-chnl electronics. A Ross, 8022
27th NE, Seattle WA 98115. 206-525-
4624.

Ampex ATR100 taperecorders for
parts. Circuit cards, heads, motors,
machine parts, or electronic parts. Call
818-907-5161.

Scully 100’ recorders, record/play
amplifiers, 8, 16, 24 track heads.
Sequoia Electronics, 4646
Houndshaven Way, San Jose CA
95111. 408-363-1646.

CD’s/PLAYERS

Want To Seli

Denon 1200 F/C 200 disc player &
controller will interface any IBM with
software, new with all paperwork etc &
warranty, will ship UPS, $2700. Keith,
ALl, 9 Roxbury St, Keene NH 03431,
603-352-8460.

Russca CD-100, new, $50. G Grassie,
RNTC Bdctg, POB 146, Dexter NM
88230. 305-734-5565 before TAM/after
6PM.

MICOR PRO AU

AMEK BC-1132x4 Console $14K
PR&E News Mixer 4 tape,

1 mic, & 1 phone input $1,600
OTARI MX-5050 1/4" 2-track $1,800
OTARIMTR-121/2" 4-track $5,500
BE 3200ARP cart machine $900
DRAWMER DS-201-B Dual Gate $550
dBx 180 Noise Reduction $$285
RADIO SYSTEMS 1x8 ADA$175
EV RE-20 Microphone $375

This and more...CHICAGO 312 334 4300

O

COMPUTERS

Want To Sell

Yamaha MDF-1 disk drive for storing
MIDI system exclusive info, $100; NEC
P6 24 pin dot matrix printer, $125;
TASCAM 38 8-track with 8 channels or
dbx type 1, $1500, with out dbx $1200,
P Cibley, Cibley Music, 138 E 38 St,
NY NY 10016. 212-986-2219.

Word Processors {2) Amstrad PCW-
9512, $150/ea. G Arroyo, 407-830-
0800.

Copyrite CR? daisy wheel, wide car-
riage, exc cond, $200; SPC-700C1
four color printer, std carriage, 9 pin,
new, $100; Epson RX-80 F/T std car-
riage 9 pin with tractor feed, exc cond,
$150. G Grassie, RNTC Broadcasting,
POB 146, Dexter NM 88230. 505-734-
5565 before 7AM/after 6PM.

CONSOLES

Want To Sell

Ramko DC-5RA radio 5 chnl mixer,
unused, $225. Marc, 916-334-9449.

Tascam md! 15 mixing console, excel
cond, $2500. Music Prod Co, 318-636-
0545.

BE 85150 8 chnl stereo board in gd
cond w/new output cards, $800 plus
shpg; Harris Gatesway 80 8-chnl mono
board in exc cond, $800 plus shpg. J
Rowiland, WZIO, POB 478, Wheelers-
burg OH 45694. 614-574-6255.

Autogram LA-1 line amp modules (5)
working. H Kneller, WKIl, 3151 Cooper
St #56, Punta Gorda FL 33950. 813-
639-1112.

McMartin B502 5-channel stereo con-
sole, rotary faders, complete manual &
schematic, good condition, $700/BO;
Shure M267 mixer, never used beyond
testing, inc! tone generator & AGC,
$275. J Winters, Winterssound, 45 E
Washington St, Elizabethtown PA
17022. 717-367-1119.

Harris Medalist 10-chnis stereo,
needs work, cosmetically good, $1200.
G Arroyo, 407-830-0800.

Allen & Heath modular series mixing
consle, 8-chnl input 4-chnl output, slide-
pot console w/mixdown section, patch
bay, booster line, expandable to 16
inputs, clean, $750. B Sitzman, MFAS
Prods, 110 County Rd 146, Trumans-
burg NY 14886. 607-273-2970.

Rockwell/Collins IC 10A real good
cond, BO. B Lacy, KARX, 3611 Soncy
6-A, Amarilio TX 79121. 806-359-4000.

Ramco 5-Chnl stereo mixer board
DC-55, 2 inputs/mixer except #5 which
offers 5 inputs, $450. R Chambers,
916-257-2121.

Electro-Voice BK-2432 24-chnl mixer,
vge, $1200. G Arroyo, 407-830-0800.

BE BE-4M50A w/1/4 patch panel,
new, $625. G Grassie, RNTC Bdctg,
POB 146, Dexter NM 88230. 505-734-
5565 before 7TAM/after 6PM.

Collins 212H 3-chni mic in, switchable
lin in on 2-chnl hdphone amp, 3 tone
generator roller faders, battery pwrd,
solid state, gd cond, $275 + shpg;
RCA BCB8-A solid state, mono, dual
output complete, all self contained
w/manuals, BO. G Gibbs, KMNS/
KXEZ, 901 Steuben St, Sioux City IA
51102. 712-239-3966 pm.

Ward Beck 26x9 fully parametric EQ,
comp-limiters & patch bay, $6000. R
Friedman, 1137 Recording, 1137
Fillmore St, Baltimore MD 21218.

Consoles, $500 & up. Call Mark at
619-758-0888.

Want to Buy

Ampex MX10 or MX35 mixers for
cash or trade. W Gunn. 619-320-0728.

Gates Solid-State Yard good cond,
prefer transistorized but will consider
tube mdl, no *for parts only” boards. E
Allmon, WFIV Radio, POB 555519,
Orlando FL 32855. 407-425-0623.

Arrakis 2000, 2100 SCT or similar
Arrakis board in gd cond. D Koehn,
KKPR, Box 130, Keamey NE 68848.
308-236-9900.

DISCO & SOUND
EQUIPMENT

Want To Sell

SAE 5000-A impulse NR system, click
& pop filter (2), $100 both or $80 ea. S
Lawson, KAK Productions, 928 Hyland
Dr, Santa Rosa CA 95404. 707-528-
4055.

JBL D16R2405 brand new replacement
diaphragm for JBL 2405 siot tweeter, as
used in 4350, 4343, 4315, 4663, JBL
speaker systems, $50. E O'Brien,
Imperial Sound, 383 N Studio St, Terre
Haute IN 47803, 812-877-2663.

Technics SH-9010 stereo paragraphic
EQ, rk mt, 2 chnls, 5 bands/chnl, adj
freq & bandwidth ea band, _12
dB/band, unbal infout, $225/B0 plus
shpg. E Heivey, Ed Helvey Prod, 461
Layside Dr #100, Winchester VA
22602. 703-877-2717.

8-trk studio equipment, complete, call
for all info. L Sawyer, Crossfire, 2001
Elton Rd, Haltom City TX 76117. 817-
838-7623.

Duntech Sovereigns 2001, light oak,
fine cond, $6000/firm, local Miami pick-
up or buyer pays shipping/packing.
Insight Productions, 7441 Wayne Ave
#10-D, Miami Beach FL 33141. 305-
866-6048.

Sanyo stereo cassette deck fixer
upper, needs belt, $20; Realistic 12
band stereo EQ w/expander, like new,
will trade for mic or de-esser or BO. W
Dougherty Jr, WLD Recdg Std, Music
Valley Rt 1, Mill Spring MO 63952.
314-998-2681.

Shure Prologue 250 8" 2-way speak-
ers, portable, 8 ohms, $25. J Ellingson,
Jeff Ellingson Voice-Overs, 913
Warwick Dr, Cedar Falls 1A 50613.
314-277-8535.

URE! 539 room EQ's (2), third octave,
excel, $375 ea; Teletronix LA-2A clas-
sic tube audio limiter, $2300; BGW
7508 prof pwr amp, excel, $450. G
Guarino, Sorcerer Snd, 19 Mercer St,
NYNY 10013. 212-226-0480.

AKG BX-10; Eventide H969 Harmon-
izer/delay; Yamaha r1000 digital reverbs
{2); ART Proverb; MasterRoom XL404
plate synthesizer, all reverbs in great
shape, rk mntable, w/manuals, can seil
separately, BO. G Gates, Comm Recdg
Stds, 6001 W Creek Rd, Independence
OH 44131, 216-642-1000.

URE! 530 9 band stereo EQ, rk mount-
able w/manual, BO. G Gates, Comm
Recdg Stds, 6001 W Creek Rd, In-
dependence OH 44131. 216-642-1000.

SAE 5000-A impulse NR system, click
& pop filter, $80. S Lawson, KAK Prod,
928 Hyland Dr, Santa Rosa CA 95404.

FINANCIAL SERVICES

© FINANCING &
RADIO EQUIPMENT

® Easy ‘o quality
® Fixed-rate, long-term

down payment

® No financials required
under $50,000

8 References available

Call Mark Wilson
(800) 275-0185

EXCHANGE

— | n ,- NATIONAL
FUNDING

Use Our Experience

For Your Business

LEASING AVAILABLE

SPACE AVAILABLE

Comm FM has space to lease on
own 300 tower. 24 hr emerg.
power, security, limited access,
comp. rates, #1 location for your
paging system, two-way/RPTR
operation. For sight info/pricing
while prime while space is still
available.

Call A. Wasilewski, Yakima WA

509-248-1460

The following distributors serving the broadcast industry would be glad to
help you with any of your requirements.

... Canada, the Caribbean,
Shannon to Shanghai, the

dynamite Fifty ...

RADIO! The beat goes on!

CROUSE-KIMZEY
OF ANNAPOLIS

tops in broadcast equipment

1-800-955-6800

CORNELL-DUBILIER
MICA CAPACITORS

FROM STOCK

JENNINGS VACUUM
CAPACITORS

FROM STOCK

JENNINGS VACUUM
RELAYS

SURCOM ASSOCIATES

2215 Faraday Ave., Suite A

ask for Kathleen

Carlsbad, California 92008
(619) 438-4420
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LEASING AVAILABLE...CONT

SALE/LEASE BACKS, Sell your
equipment to Carpenter for CASH.
Carpenter LEASES your equipment
back to you. You WRITE OFF the
monthly payments and put the CASH
to work. Carpenter & Associates, Voice
501-868-5023 Fax 501-868-5401.

LIMITERS

Want To Sell

Alesis 3630 compressor/limiter, new
wiwarranty card, $275. Music Prod Co,
318-636-0545.

CRL Systems PMC 450 peak modula-
tion controller, $500; Inovonics MAP-2
8 band AM processor, $500. S
Spencer, KZ106, 99 W First St,
Coming NY 14830. 607-962-2424.

Orban 8000 stereo gen/procsr currently
on air, $1695. C Sigmon, WDZK, POB
398, York SC 29745. 803-684-4241.

Mod Sci Stereo Maxx MYB-2 stereo
enhancer, $1900. B Dickerson,
WEAG, 1421 S Water St, Starke FL.
904-964-5001.

dbx 155 4-chni type | encode/decode
NR, $200/ea or $350/2. P Cibley,
Cibley Music, 138 E 38 St, NY NY
10016. 212-986-2219.

CRL Audio SPP 800 ABG & SEP 800
4 band limiter, $300 per unit or
$500/pair. S Karwan, KPS{, 2100 E
Tahquitz Way, Palm Springs CA
92262. 619-325-2582.

Aphex Type C 103A dual chnl aural
exciter, audio signal processor, $100.
J Ellingson, Jeff Ellingson Voice-
Overs, 913 Warwick Dr, Cedar Falis 1A
50613. 314-277-8535.

dbx 166 limiter/compressor, $500/80.
P Drake, 708-870-8252.

Compression limiting device for low
power AM mono travelers info radio
sVC in useable cond. 813-933-6008.

Optimod B000A, excel cond, $1700. R
Micheals, KQFX, Amarillo TX. 806-
355-1044.

CBS Labs Volumax 4110, 4300, 410
{2), Audimax 4440A, 4450A, $125/ea
or $650/all. C Arnold, KIPR, 415 N
McKinley Ste 290, Little Rock AR
72205. 501-663-0092.

Want to Buy

CRL SGC-800 limiter in good condi-
tion. B Barry, WAMB, 1617 Lebanon
Rd, Nashville TN 37210.

Optimod 9100-B AM audio processor.
K Thompson, WWIC, POB 759,
Scottsboro AL 35768. 205-259-1050.

BUY-SELL-TRADE
OPTIMOD 8000 & 8100

414-482-2638

Optimod fairly late-mdi AM in gd cond.
E Allmon, WFIV Radio, POB 555519,
Orlando FL 32856. 407-425-0623.

Optimod XT 6 band audio processor
chassis for use w/8100-A. C Cage,
WERK, 8510 S State Rd #3, Muncie
IN 47302. 317-289-9375.

MICROPHONES

Want To Sell

Neumann U-67 tube mic w/power sup-
ply, vgc, $2500. J Jackson, Sound
Recorders, 9136 Mormon Bridge Rd,
Omaha NE 68152. 402-465-3000.

Gefell Neumann UMS7 tube mics,
New capsules for SM2 & many others,
New AC701 tubes for Neumann mics,
$275. W Gunn, 619-320-0728.

AKG 202E 2 element mic, excellent
condition, $120; Starbird 180 studio,
boom extends 146" with tripod stand,
$250. D Kocher, Digital Snd Makers,
1901 Hanover Ave, Allentown PA
18103. 215-776-1455.

Neumann U67 re-tubed w/orig pwr
sply & cable, $1850. C Foster, WFOV
FM, 727 Hammond St, Bangor ME
04401. 207-947-4487.

AKG 414's, $695, original D12 like the
Beatles used, $295, Sony ECM54,
$150, Beyer M500 ilke new, $300,
Demeter 4-channel tube DI rack mount
like new, $875. W Gunn, 619-320-
0728.

AKG D-900 dynamic shotgun mics (2),
$125 ea or $225/both; AKG N46E 2
mic AC power supply, $50; Lectrosonic
quad box, new, $1175. E Toline, Audio
Etc, 525 W Stratford PI, Chicago iL
60657. 312-975-6598.

RCA 77DX & 44BX, both in perfect
cond, BO over $800 for either. R
Burns, R.F. Studio, 1326 High
Meadow Dr, Garland TX 75040, 214-
271-4386.

Want to Buy

Will trade (1) RCA 77-D for (2) used
EV RE-20 or EV RE-27, RCA mic in gd
cond w/complete yoke, will consider
other cash/trade arrangement, send
details. T Heathwood, Heritage Radio,
POB 16, Boxton MA 02167.

RCA 77DXs/44BXs ribbon, chrome/
TV grey, good conditio n, BO. R
Kaufman, Pams Productions, POB
462247, Garland TX 75046. 214-271-
7625, after 3PM CDT.

77-DX’s, 44-BX's, KU-3A's On-Air
lights. Top price paid. Fast response. Bill
Bryant Mgmt, 2601 Hillsboro Rd, G12,
Nashville TN 37212, 615-269-6131.
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MISCELLANEOUS

Want To Sell

Katolite 12,5 kW 3 phase standby
generator trailer, mounted w/3 phase
transfer panel, runs on natural
gas/gasoline, $4500. R Shelar,
WYWR, 710 Columbus St, Leetonia
OH 44431. 216-427-2303.

Proco 16 chnl FBX snake, 12 xir & 4-
1/2" phone, all balanced connections,
excel cond, $265 firm. J Gill, Onetree
PRod, 103 Redwing, Hot Springs AR
71913. 501-321-3080.

UTC A-20 audio transformers, primary
50, 125, 200, 333, 600 ohms sec-
ondary same (2), $40. S Lawson, KAK
Productions, 928 Hyland Dr, Santa
Rosa CA 95404. 707-528-4055.

Rotron Blowers for Eicom,
Harris, CCA, CSI, McMariin, rebuilt
& new. Goodrich Enterprises Inc.
11435 Manderson St. Omaha, NE 68164

402 493 1886 FAX 402 493 6821

Gates 30V PS module 994-6551-002;
HP 120AR scope, no manual, no HV;
Gates ACC-2 audio control ctr; Harris
MSP-90 module extender, telephone
type patch cords (3) & 5 plugs; RCA
BA 33 amps & rack shelf; Lima 20 kW
diesel power gen. H Kneller, WKII,
3151 Cooper St #56, Punta Gorda FL
33950. 813-639-1112.

INVENTORY REDUCTION SALE!
Over 500 item list (fax or mail). Call
Mark at 619-758-0888.

Baldwin EX-20 66 full size keyboard,
wipedals, new cond, $300; Radio Lab
stick-on attenuators, $15 ea; Henry
Matchbox interface, new, $100. G
Grassie, RNTC Bdctg, POB 146,
Dexter NM 88230. 505-734-5565
before 7 AW/after 6 PM.

Ampex 15095 audio input transform-
ers, plug in octal 8 pin type, 150/600
ohm input, 15K ohm output (4), $10
ea; Ampex 4580116-20 audio input
transformers, plug in octal 8 pin type,
600 ohm input, 15K ohm output (9),
$10 ea. S Lawson, KAK Productions,
928 Hyland Dr, Santa Rosa CA 95404.
707-528-4055.

Tip-sleeve paich bays wired to Xmas
trees, 10 dbl row (48 jacks); rack
mounted switch panel w/22 sets of 11-
non-interlocking switch strips, all are
4PDT altemate action-lighted, wired to
Amphenol 50-pin connectors. M
Muderick, Muderick Recdg, 101
Earfington Rd, Havertown PA 19053.
215-449-6970.

Onan 5 kW pwr gen, natural gas, only
used 4 hrs, $2200. C Amold, KIPR,
415 N McKiniey Ste 290, Little Rock
AR 72205. 501-663-0092.

Assorted 1A2 telephone equip inter-
coms, KSU's, 6 & 10 & 20 button
phones, 15 WE 52 headsets. M
Muderick, Muderick Recdg, 101
Earfington Rd, Havertown PA 19053.
215-449-6970.

Want to Buy

Broadcast clock desktop model to be
used by state radio network, must
keep perfect time. J Roberts, IL News
Network, 312-943-6363.

Broadcast catalogs, promotional
materials & sales literature from the
'30's through '70's Collins, RCA, etc,
any help appreciated. G Lee, POB
5786, Beverly Hills CA 90209. 310-
696-0177.

Jazz record collections, 10" LP/12"
LP be-bop, swing, dixie, highest prices
paid. B Rose, Program Recdgs, 228
East 10th, NYNY 10003. 212-674-
3060.

Radio transformers by Chicago,
UTC, Triad, Peerless, Freed, Sola,
send list. J Gangwer, 942 32nd St,
Richmond CA 94804. 415-644-2363.

Ampex tube recorders and mixers. W
Gunn, 619-320-0728.

MONITORS

Want To Sell

Belar FM RF amp; FMM il mod mon,
FMS stereo mon, $2700. R Williams,
KQFX, POB 7762, Amarillo TX 79114,
806-355-1044.

Harris AM stereo 5TM-1 mod mon,
like new cond, $1000/BO. J Baine,
KKMO, POB 1277, Tacoma WA
98401. 206-922-3345.

Want to Buy

Belar RFA-1 RF amp for 107.9 but
consider any freq. M Shafer,
KEKB/KBKL, 315 Kennedy, Grand
Junction CO 81501. 303-243-3699.

McMartin FMR-1 FM mono monitor
revr, working. S Keefe, WCNI, Box
4972, New London CT 06320. 203-
439-2853.

McMartin (buy & sell) any model. C
Goodrich, 11435 Manderson, Omaha
NE 68164. 402-493-1886 or fax 402-
493-6821.

RECEIVERS &
TRANSCEIVERS

Want To Seli

Lafayette MA 8000B 6-band, 6-80
meters shortwave receiver, $100. G
Erway, EB Corp, 3450 SE Martinique
Tr, Stuart FL 34997. 407-283-6871.

SERVICES

SPECIALIZING IN ERECTION,
REPAIRING, PAINTING
AND MAINTENANCE
RADIO, TWO-WAY, T.V. TOWERS
AND FLAG POLES

AsTeepLesack co.

PAINTING AND STEEPLEJACK
CONTRACTORS

FULLY INSURED FOR YOUR PROTECTION

DON HIGHLEY 3722 ROMA
713-462-6105 HOUSTON, TEXAS 77080

Strobe Installation & Repair
6 Mo. Labor & Parts Warranty
Complete Tower Erection & Maint.

"Our Business is
Climbing to New Heights"

419-424-0020
FLASHTECH + EGG. - TWR.

CONSULTANTS

W. LEE SIMMONS
& ASSOC., INC.
BROADCAST
TELECOMMUNICATIONS
CONSULTANTS
5 Gracefield Road
Hilton Head Is., SC 29928
1-800-277-5417

803-785-4445
FAX: 803-842-3371

Consulting Communications
Engineers

® FCC Data Bases

* FCC Applications and Field
Engineering

* Frequency Searches and
Coordination

* AM-FM-CATV-ITFS-LPTV

OWL ENGINEERING, INC.

1306 W. County Road. F,
St. Paul, MN 55112
(612)631-1338 “Member AFCCE*

MLJ

MofTet, Larson & Johnson, Inc.
Consulting Telecommunications
Engincers
Twe Skyline Place, Suite 800
5203 Leesburg Pike
Falls Church VA 22041

(703) 824-5660
FAX: 703-824-5672

Member AFCCE

MULLANEY ENGINEERING, INC.
Consulting Enginesrs
& Optimization of
AM Directional Arrays
*Analysis for New Allocation,
Site Relocation, And Upgrades
AM-FM TV LPTV

reless Cable
(MDS/MMDSIITFSIOFS)
€ | Radiation A
*Field Work
*Expert Testimony
9049 Shady Grove Court
Gaithersburg, MD 20877
Phone: (301)921-0115
Fax: (301) 590-9757

HO RENTALS Where In The T. Z. Sawyer | ([ PC—SOFTWARE |
KEN »
Technical Consultants AM FM TV Search Programs
COMREX and GENTNER Beacons World Are You? 1 800 2 5 5 2 632 Contour Mapping—STLgPaths
1, 2 & 3-Line Extender Systems lights . . N - = RF HAZ-1990 POP Count
Now With The New GENTNER EFT-3100 ; Reach radio professionals . )
MARTI VHF/UHF RPU Syst accessories . e ® FCC Applications & Exhibits FAA Tower-Draw Tower
Switched-56 Systoms worldwide by advertising in ® Froquency Studies - Class Upgrades Doug Vernier
Call or FAX Dwight Weller = S Yo :e"t'}gmg'fo Radio World's international edition. © Directional Antennas - AMFM/TV Pl rCeosgztél'B?!
WELLER AUDIO VISUAL ENGINEERING| | 3 @) NI 75 Call Simone for more information. © High Power Antenna Arrays Cedar Falls, 1A 50613
Battimore, MD PH: (309) 667 -::oodc; s s1ess Telefax: (301) 913-5799
Phone: (410 or 800) 252-8351 : - = -
FAS: (410) 250-4391 \FAX: (302:) 697-5612 1-703-998-7600 6204 Highland Dr. Chevy Chase, MD 20815] 24 [0 By : S E 0 Lo 11 [ ¢]
T Sales & Erecti EVANS ASSOCIATES RioriAmenca RF & Audio
oweT:mkeygfe Deve{gﬂ:gln Consulting Communications Engineers Mirkwood Engineering Q Don’t Gamble
8% nstallanol aintenance ervices °
E ] /‘\l\l;/liI/FlM an‘O?JAgCG(Sl TV, sﬂ dce TV s FM ¢ AM « [TFS « Salefiite Broadmsl?nd Telecommunications ﬁ‘\& Wlth yOll r
1crowave Systems, Appiical [)Qs.m 2.2
o Anlew& %owers Aad‘edgte Fi(:d Fleld Ez:'“m COHSU”M:“ o Fim advel‘tlSlng d()“al'S.
for more Video/DataNoics « Light Fiber & .-Applm'u' ' Aloton Serces . .
E rCOMM i o Morowars Weoma ek ST i, Exgrasio 8 Corameton Advertise in Radio World and reach
Communications Specialists « n ation, ca Management * Site Acquisition ’
216 M. Green Bay oud « Rural & Remote St Instalations 22,000+ subscribers,
Ben Wall LT 1-703-998-7600 A7 23%““;&4“ o * Fiokd Setvice * Stucio Design & nstalation
Prosident o v v e e B Call Simone at 1-800-336-3045 foday!

P.O. Box 1214

Contact Radio World Newspaper for availabilities
Falls Church VA

1-800-336-3045

22041
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RCVRS & TRANSCVRS...WTS

SCA RECEIVERS—ALL TYPES

Reading Service / Ethnic/ Data
Professional, Portable, Table

DAYTON INDUSTRIAL CORP.
(Manufacturer)
4411 Bee Ridge Rd. #319
Sarasota, Fl. 34233
Tel: 813 378 5425 FAX: 3394

Sony STJ-75 FM tuner, monitor quali-
ty, 75/300 ohm input, new cond in ong-
inal box, 8 push buttons/seek/scan.
$150/BO. L Snyder, Madera Bdctg Inc,
Box 182, Floral Park NY 11001. 718-
347-2940.

AM STEREO RECEIVERS

From $34.95 Portabie , Home, Auto

RRADCO

Phone/FAX 708-513-1386

SCA tuners 67 kHz subcarrier, very
low crosstalk, transmittal tuned, good
condition, $75 ea/BO; (2) Johnson
fransmittal tuned, as new, $150 ea/BO.
L Snyder, Madera Broadcasting Inc,
Box 182, Floral Park NY 11001. 718-
347-2940.

Professional SCA demod card with
excellent crosstalk rejection, $20;
Superadio Il with SCA, $85, perfor-
mance guaranteed. 1-800-944-0630.

REMOTE &
MICROWAVE EQUIP

Marti RPT 40; TFT 7610; Moseley
TCS-2. D Nelson, 619-758-0888.

Marti STL10 receiver/transmitter with
antennas, on 94.8 MHz in good condi-
tion, not compliant with 4/93 rules,
$1000 plus shpg; Marti RY-15/RMC-
15T with digital telemetry, for use
through STL path with metering return
through sub-audible on AM transmitter,
needs work, $250 plus shpg. J
Rowland, WZIO, POB 478, Wheelers-
burg OH 45694. 614-574-6255.

Moseley TRC 15 (2), one
w/Haliikainan digital readout, both
work weil, analog $600, digital $700. S
Hormer, KBBY/KKVR, 6150 Olivas Pk,
Ventura CA 93003. 805-654-0577.

Moseley TRC 15, 110 SCA up/TSL
return, $500; RCA DC (pair), 20 RL &
meter positions, you pay shipping,
$50. B Eddy, WNMR, 325 Main St,
New Martinsville WV. 304-684-3400.

Moseley SCD8 & SCGB sub-carrier
gen & decoder, set for 185 kHz, easily
reset 1o other frequencies. S Karwan,
KPS|, 2100 E Tahquitz Way, Palm
Springs CA 92262. 619-325-2582.

Symetrix telephone interface, great
phone patch box, separate incoming &
outgoing caller controls, rack mount-
able w/manual, BO. G Gates, Comm
Recdg Stds, 6001 W Creek Rd,
Independence OH 44131, 216-642-
1000.

Want to Buy

Marti STL 8 or 10 looking for complete
syst incl antennas. B Moede, WEMI,
1909 W Second St, Appleton WI
54914. 414-749-9456.

Want To Sell

TFT 8610 control terminal & 8611
remote control, $1500. Jerry, WLTO,
POB 499, Harbor Springs MI 49740.
616-526-8730.

Moseley 505 composite transmittal &
revr, A-1 condition, confirmed upgrade-
able by Moseley, $1600/BO. K
Reising, WRZQ, 825 Washington St,
Columbus IN 47201. 812-379-1077.

COMREX

RENTALS

1,2 and 3-Line Extenders
Switched 56 Systems
Call Steve Kirsch for details
Silver Lake Audio
(516) 623-6114 FAX: 377-4423

Marti studio & transmitter units
RMC2-AXT(A) RMC2-AXT(10) need
repair, $350. C Sigmon, WDZK, POB
398, York SC 29745. 803-664-4241.

Moseley 505 STL transmitter, does
not meet new specs, $750 or trade. T
Hodgins, KLKY, 14 E Main, Walla
Walla WA 99362.

Marti RPT-40; rcvr RR 50/450; receiv-
er R 30/150, $1300/all; Terado mdt 50-
202-3A DC converter 450/550 W,
$150; MicroTrac Sport IIl works, $150;
Mini-Grid MG 9A44GM antenna
assembly, brand new in box, $200. C
Arnoid, KIPR, 415 N McKinley Ste
290, Little Rock AR 72205. 501-663-
0092.

RENTALS
RENTALS
RENTALS

COMREX

3-line extender

Frank Grundstsin 215-642-0978
Audio/Video

Mark P972GN 2 &' 950 Mhz STL grid
antennas, one dish will need a new
feed assembly, $1300. J Hansen,
KFMG-FM, 108 3rd St #103,
DesMoines 1A 50309. 515-282-1033.

TFT 7610R/C, 7610C, 7832C, 7610R,
7832R, 7620. BO. D Sedge, WBAP,
One Broadcast Hiil, Ft Worth TX
76103. 817-654-6136

Gentner SPH-3A telephone interface
system, exc cond w/manual, $325. R
Sumner, CAVU Corp, 3322 Applegate
Ct, Annadale VA 22003. 703-968-
8894.

SATELLITE
EQUIPMENT

Want To Sell

Wegener 3" satellite cards and main-
frames. Call Mark, 619-758-0888.

YOUR VERY

LAST CHANCE
TO SELL YOUR
OLD DIGITAL
RECEIVER
BEFOREIT
BECOMES
OBSOLETE!
CASHNOW FOR
FAIRCHILD DART
S/A7300/7325
1806-24'S,
MICRODYNE
& SELECTED
OTHERS.

CALLNOW!

We buy & sell

We Repair
& Rebuild, too.

Satellite Systems
(719) 634-6319
(Fax) 635-8151

Harris 6550 rcvr w/foliowing cards, (4)
audio dist amp card, SLD baseband
demod card, RBPS QPSK demodula-
tor, prog audio processing, $400/all. G
Hoppe, WVAL/NHMH, 1010 2nd St N,
Sauk Rapids MN 56379. 612-252-
6200.

Microwave Alter Co 5045A-2, 5045A-
3 interdigital Tl filters, protect your S-A
or Fairchild from interference,
$2000/both or BO. C Bullett, WGAN/
WMGX/WYNZ, 420 Western Ave, S
Portland ME 04106. 207-774-4561.

One 3-meter Prodelin sateliite anten-
na, assembled w/polar mount, $600.
NE Cable, 216-793-7434.

STATIONS

Want To Sell

Beautiful coast of NC 3 kW FM w/25
kW CP, needs owner/operator, 25 kW
will cover beach, $350,000. Bob, 603-
522-6462.

10,000 W non-dir day/500 W dir 1200
kHz, near Nashville, can be physically
moved {o Nashville & increase power
to 50,000 W during days, non
directional, this is CP, BO. PL Severy,
WQZQ, 4706 Hazelwood Circle,
Nashville TN 37220. 615-832-4653.

1 kW daytimer 880 AM at Smith
Mountain Lake, VA, oldies radio for
Roanoke, Lynchburg, Rocky Mount,
Bedford, owner retiring, some owner
financing. Call 703-297-1188.

AM 500 Watt full time
in central Ohio. Some terms,
offers considered.
For info write to:
Chamberlain, PO Box 69
Bellefontaine, OH 43311
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MARATHON PRODUCTS COMPANY

Audio Cartridge Rebuilding Division

Rebuilding/reloading, like new, all brands, any length
up to & including 3.5 minutes,
$1.75 ea. FOB out plant, 48 hrs delivery.

New NAB Marathon cartridges prices on request.

35 Years professional experience!
Lifetime member AES R.D. MYERS Sr.
Manufacturers of Audio Devices, Continuous Tape Mag.

69 Sandersdale Rd.
Charlton, MA 01507
1-508-248-3157 or 1-508-853-0988

Circle (89) On Reader Service Card

50 kW AM in capital city, clear chnl,
mid/low dial pos. unltd time, non dir
days. dir nights, sale/lease; aiso 3 kW
FM, cent ARK, can be upgraded to 50
kW, terms. 501-470-1525 aft 5SPM.

5kW day/29W nite with new
tower/ground system, with 4 acres in
Jacksonville, FL metro market.
Beautiful historic beach town. Best
cash offer over $200,000. Bill, 205-
238-0281 or Mark, 205-236-6484.

5,000 W AM daytimer, on Lake
Champlain, $325,000. 802-862-8255.

FOR SALE: 50 kW FM C2. Tejano
station in 25th largest Hispanic market.
495G, 225G down. Owner has termi-
nal iliness. (915) 366-3711.

Want to Buy

FM or AM/FM combo, prefer coastal
market, southeast US, NC, SC, GA,
FL, down payment with owner financ-
ing, reply in confidence to: Radio,
11180 Highfield Chase Dr, Duluth GA
30316.

Small, dark & troubled: experienced
station owner will buy your AM (or FM)
with noflow down and owner financing
and give it new life, east only. Call
609-693-5048.

STEREO
GENERATORS

Audio carts for sale or trade, numer-
ous 8.5, 9.5 & 10.5 Adiopak AA4-SGS-
4 carts, new, will trade for field type
redr. J Roberts, Il News Network, 312-
943-6363.

Scotch carts (1000) & (2) 500 wire
rack cart Carousels. J Vavricek, KSYZ,
Grand Island NE. 308-382-0108.

Rare collection of Jazz on 7" reels
dating from 1920-80, will trade for
used Teac or Tascam 20 chni cassette
deck or $150/BO. D Pulwers, 703-751-
9346.

Spotmaster TP-1B cart rewinders (3)
all with timers and in good condition,
$89 each, post paid, P Allen, BCRS,
5501 B Richland St, Greensboro NC
27409. 919-855-6726 aft 2PM EST.

MRL-Teac calibration test tape, 1/4" &
1/2", excel cond, $60. D Kocher,
Digital Snd Makers, 1901 Hanover
Ave, Allentown PA 18103. 215-776-
1455.

Ampex 406 10" reel tape, new, only
$11.95 each. Call Mark at 619-758-
0888.

Pams Jingles ref tapes, 1951-1976,
BO. R Kaufman, Pams Prods, POB
462247, Garland TX 75046. 214-271-
7625.

Want to Buy

Looking for following: 12" or 16"
SESAC rcdngs for programming
museum, must be SESAC, negotiable.
P Sawtell, MFAS Prod, 110 County Rd
146, Trumansburg NY 14886. 607-
273-2970.

Any 16" old transcription library
music discs for radio museum being
established, will crate & pickup,
Langworth, Standard, Thesaurus,
Capitol, etc. E Allmon, WFIV Radio,
POB 555519, Orlando FL 32855. 407-
425-0623.

TAX DEDUCT EQUIP

Want To Sell

State historical society seeks dona-
tion of turntable for 16" transcription
record coliection. S Oliner, 1300
Broadway, Denver CO 80203. 303-
888-4603.

High school radio station in Ohio
fooking for tax deductible donation of 1
kW xmir or amp, will pay shipping or
pick up. B Long, WSTB, 1900
Annalane Dr, Streetsboro OH 44241.
216-626-4906.

Educational station in Mexico seeks
donation of Continental 500 W xmtr.
inge Dunham, 120 Wellis Hill Rd,
Lakeville CT 06039. 203-435-2170.

Educational FM seeks studio, remote,
test equip. P Kessler, KWSC, Wayne
State College, Wayne NE 68787. 402-
375-7473.

Non-profit looking for all types record-
ing & bdct equip & studio, will pay
freight & give tax receipt. 515-283-
1867.

TEST EQUIPMENT

Want To Sell

Nems-Clarke 108E 4 tower monitor,
all meters intact, BO. G Gibbs,
KMNS/KXEZ, 901 Steuben St, Sioux
City 1A 51102. 712-239-3966 pm.

HP 3550B portable transmission test
set, osciflator/patchpane! attenuator &
impedance matching transformers, AC
level meter, $200. R Walsh, WHCN,
1039 Asylum Ave, Hartford CT 06105.
203-247-1060.

Hewlett Packard vector impedance
meter, needs probe, excel cond, $800.
G Arroyo, 407-830-0800.

Shure SE30 3-channel mixer with
gated compressor, AC/DC, good
remote unit, excellent condition, BO. N
Aiexander, Loomis Prod, 1015 N I-35E
Ste 200, Carrollton TX 75006. 214-
242-7774.

Soar MS 60-40 oscilliscope, $100;
Dynascan sweep function generator,
$75; Soar FC-864 multifunction
counter, $75. J Vavricek, KSYZ, Grand
Island NE. 308-382-0108.

Tektronix 529, mod 188D waveform
monitor, muiti-standard version w/PAL
frame selector, exce! cond, $525. R
Sumner, CAVU Corp, 3322 Appiegate
Ct, Annadale VA 22003. 703-968-
8894.

We Have RENTAL EQUIPMENT
available to SAVE YOU MONEY
Spectrum Analyzer
Potomac Fieid Strength Meters
Impedance Bridges
Receiver/Generator
Audio Test Set
ALSO
Other Equipment Available
RADIO RESOURCES

Ask for STEVE, BILL or Chuck
1-800-54-RADIO

Truetime 60-DC WWVB synchro-
nized clock receiver, mint, with manu-
al, $900/BO; Truetime 60-TF LF
receiver frequency comparator, mint,
with manual, $900/BO. A Ross, 8022
27th NE, Seattle WA 98115, 206-525-
4624.

B&K E-310B audio oscillator, vgc with
manual, $75; IRT MK Il color monitor
comparitor with manual, mint condi-
tion, $100; Heath 1G-28 color bar/dot
generator, vgc, $50. A Ross, 8022
27th NE, Seattle WA 98115. 206-525-
4624.

Sound Tech 1710A dist measurement
system, BO. D Sedge, WBAP, One
Broadcast Hill, Ft Worth TX 76103.
817-654-6136.

Tektronix 2710 spectrum analyzer
with 2704 & 2705 battery charger,
$6000; Potomac Instruments FIM71
FM field strength meter in great condi-
tion, $5000. S Karwan, KPS|, 2100 E
Tahquitz Way, Palm Springs CA
92262. 619-325-2582.

Want to Buy

AM field intensity meter. A Sutton,
WBCU, POB 70, Union SC 29379.
803-427-2411.

Want To Sell

Bauer 682 stereo generator. D
Nelson, 619-758-0888.

TAPES/CARTS
& REELS
334
L A&D

. Cart Rebuilding
, > Do Bad Carts Have Your
Temperature Rising?

Let A&D clean, load & pack your
carts. They'll be serviced within
10 working days! Guaranteed!

3706 Void Ct. 715-835-7347

Eau Claire W| 54701 Fax: 715-835-1151

Want To Sell

Audiopak A-2 carts, appx 60 lengths
.20 to 2.5 min, most have little use,
$2/ea or $100/all. J Winters,
Winterssound, 45 E Washington St,
Elizabethtown PA 17022. 717-367-
1119,

Empty reels (160) 7" in clean white
boxes, $.35 ea, $10/ctn (40), $35/4
ctns ptug shpg; 10" metal reels w/o
boxes, $1 ea, $7.50/10 plus shpg. E
Helvey, Ed Helvey Prod, 461 Layside
Dr #100, Winchester VA 22602. 703-
877-27117.

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.

1978 Collins 831C2
1978 CCA 2500R

1975 CCA 3000D

1974 Harris FM3H
1979 Syntronics SI-F-3
1970 Collins 830F2
1971 AEL 15KG

1981 Harris FM25K

BE FM30

25kwWw AM
25kwWw AM
S5kW AM

1982 CCA 2500D
1976 McMartin BA2.5K
1977 RCA BTA 5L

50 kW AM
50 kW AM

1977 CCA AM50,000D
1979 Harris MW50B

1077 Rydal Road #101
Rydal PA 19046

800-441-8454 o 215-884-0888 e FAX No. 215-884-0738

Girde (6) On Reader Service Cord
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TRANSMITTERS

Want To Sell

Harris SC-1A tested and tuned to your
frequency, $9700. F.0.B. Quincy.
Brandon Electronics, 415-578-8878
FAX 415-578-8879.

RCA 10 kWs AM mdl BTA 1002 tuned
to 1030 kHz, needs modulation trans-
former, vgc, workhorse, $10K; CCA
AM-1000D 1 kW xmtr tuned to 1190
kHz, vgc, presently on air, $3000;
Harris SX-1A 1 kW AM xmtr tuned to
1190 kHk, vgc, presently on air, $12K.
G Arroyo, 407-830-0800.

DEMOED EQUIPMENT
BEXT Inc. has a few demoed
exciters, amplifiers and STL's for
sale. All demoed systems are sold
first come first served and have the
same 2 year warranty as BEXT's
new equipment. For information:

619-239-8462

TTC UST-106 on Ch 61, recently
rebuilt, tuneable, $14,000. S Kafka,
945 S 12 #4, Lincoin NE 68508. New
phone #: 402-466-5785.

RCA BTA-5T 5 kW AM xmtr, $2100;
Bauer 603 5000 W FM xmtr less
exciter, $4700. S Spencer, KZ106, 99
W First St, Corning NY 14830. 607-
962-2424.

TTC 2500E 1984 FM, single phase,
spare tube, avail 9/1/93, $8500;
Moseley 505 STL xmtr, does not meet
new specs, $750 or trade. T Hodgins,
KLKY, 14 E Main, Walla Walla WA
99362.

CCA 3000D 3 kW FM in excellent con-
dition, new tubes, Continental 510R-1
exciter, new harmonic filter, spare
CCA tube type exciter & manuals,
presently in operation, $10,000. B
Crow, KINT, 2501 N Mesa #303, El
Paso TX 79902. 915-534-0094.

5

GCR-201 25 & 40 Amps, 17,000 Volts
Features:
1. Lowest priced RF
conractor in the world.

2. Large microswitches;
powerful solenoids.

3. 50% less moving parts
than competition.

GELECO:
Ph: (416) 421-5631

Fax: (416) 421-3880

Collins 830 F-1A 10 kW, new caps,
non PCB, $9000. B Bundgaard, KLKS,
POB 300, Breezy Point MN 56472,
218-562-4884.

TTC UST-106 on ch 61, recently
rebuilt, tuneable, $14,000/B0; Bext
NS1000 1 kW amp on ch 61, tuneable,
2 yrs old, very clean, solid, $24,000. S
Kaftka, K62CO-TV, 945 S 12 #4,
Lincoln NE 68508. New phone #: 402-
466-5785.

Exciters: McMartin B-910 tuned and
calibrated to your frequency, guaranteed:
Mono, stereo, SCA, Goodrich Ent. Inc.
11435 Manderson St,. Omaha, NE 68164,
402-493-1886 FAX: 402-493-6821

FM - TRANSMITTERS

Faclory new not used. Why
buy a used Transmitter when
ou can own a new FM
ransmitter for about the
same cost? Call JIMMIE
JOYNT at 214-335-3425.

RCA BTF5 5 kW tuned to 92.7 MHz
with new harmonic filter, 70 Andrew
1/8” w/connectors. C Hall, KYKN, Box
165, Nephi UT 84648. 801-623-4010.

CSI T-1-F '78 1 kW FM xmtr, excel
cond, currently on air, comp w/exciter,
$6100. C Sigmon, WDZK-FM, POB
398, York SC 29745. 803-684-4241.

Bauer 1 kW AM minor repair, $1300.
F Willis, WKXH, POB K, Alma GA
31510. 912-632-0104.

Bext NS1000, 1 kW amp on ch 61,
tuneable, 2 yrs old, very clean, solid,
$24,000/BO. S Kafka, 945 S 12 #4,
Lincoln NE 68508. New phone #. 402-
466-5785.

Sparta-Bauer 707 1 kW AM on 1490,
on the air now, deliver end of 6/93,
$2500/B80. T Noordyk, WCMM, 101
Huron Ct, Hegaunee MI 49866. 906-
228-9702.

TTC UST-106 on chnl 61, recently
rebuilt, tuneable, $14000/80; Bext
NS1000 1 kW amplifier on chnl 61,
tuneable, solid, very clean, 2 yrs old,
$24000/B0. Steve, V6100-TV, Lincoin
NE. 402-466-5785.

Harris FM20K/MX15 with exciter,
excellent condition, 8 years old, very
clean, $15,000. B Victor, Premiere
Radio, 15260 Ventura Blvd, #500,
Sherman Oaks CA 91403. 818-377-
5300.

RCA BTE 20E1 gd cond, only used by
WSM, BO. B Lacy, KARX, 3611 Soncy
6-A, Amarillo TX 79121. 806-359-
4000.

Gates/Harris FM-20H w/pwr supply,
low pass filter, exciter/tubes not includ-
ed, as is but worked til replaced,
$6000. P Tuck, Eagle Bdctg, 10592 E
Baimoral Cir #1, Jacksonville FL
32218. 904-696-1015.

RCA BTA-1R freq 1330, 1000 W out-
put, gd cond w/manuals & some
spares, $2900. L Ward, WZKC, 401 N
Blaine Ave, Youngstown OH 44505.
216-746-1330.

Collins 20 V Il xmtr. D Nelson, 619-
758-0888.

RCA TTU1B (4) 1000 W xmtrs, for
parts or use 2 to make 2 workable
xmtrs, $10,000/all or $3000 each. N
Davis, W24AM-LPTV, POB 5180,
Defuniak Springs FL 32433. 904-892-
4038.

NEW
McMARTIN
BF-5K

Lowest priced
| tube replacements

5500 W FM, broadband grounded
grid output circuit, VSWR protec-
tion, excellent efficiency 75-80%
automatic recycling & overload
status. Fully remote controlled.
FCC approved to 5500 watts.

Goodrich
Enterprises, Inc.

11435 Manderson Street
Omaha, NE 68164
402-493-1886
FAX: 402-493-6821

Energy Onix MK-30 30 kW grounded-
grid, less than 3 year old, excellent
condition, on air with Energy Onix syn-
thesized exciter, some spares in air-
cond environment, avail late summer
'93, $28,000. H Knelier, WKII, 3151
Cooper St #56, Punta Gorde FL
33950. 813-639-1112.

RCA BTA-250M, freq 1330, 250 W
output, good condition with manuals &
some spares, $2200. L Ward, WZKC,
401 N Blaine Ave, Youngstown OH
44505. 216-746-1330.

LPB RC-25B AM tuned to 640 kHz,
needs audio transmitter, 20 W, good
condition, $150/BO. R Schoedel,
WMCR, 6630 Monclova Rd, Maumee
OH 43537. 419-893-7968.

PHONE: 703-998-7600 FAX: 703-998-2966

Call Simone Mullins, Classified Ad Manager, to
reserve space in the next issue. Use your credit card
to pay, we now accept VISA and MASTERCARD.

RadioWerld

5827 Columbia Pike, Ste 310
Falls Church, VA 22041

Acoustics

Amplifiers

Antennas & Towers & Cables
Audio Production (Other)
Automation Equip.
Brokers

Cameras (Video)

Cart Machines

Cassette & R-R Recorders
CATV-MATV Equip.

CD's

CD Players

Computers

Select from these categories for best ad positioning:

Consoles

Disco-Pro Sound Equip.
Financial Services
Limiters

Microphones
Miscellaneous

Monitors

Movie Production Equip.
Receivers & Transceivers
Remote & Microwave Equip.
Satellite

Software

Stations

Stereo Generators
Switchers (Video)
Tapes, Carts & Reels
Tax Deductible Equip
Test Equipment
Transmitters/Exciters
Tubes

Turntables

TV Film Equip.

Video Production Equip.
Video Tape Recorders
Positions Wanted
Help Wanted

1-9 col inch (per inch)
10-19 col inch (per inch)
Distributor Directory
Professional Card
Classified Line Ad

Blind Box Ad

at the 12x rate $147, etc.

Display Rates for Classified Advertising Effective January 1, 1991

x 3
$55 53
50 48
90 85
60 55

$1.50 per word
$10 additional

To compute ad costs: Multiply the number of ad inches (columns x inches) by the desired rate schedule
for your per unit cost. Example: a 3” ad at the 1x rate is $165, at the 3x rate $159, at the 6x rate $150,

6x 12x
50 45
45 40
80 75
50 45

45

Harrls FM 2.5K in excel cond, used as
backup, tuned to 99.3 MHz, $6800. R
Looney, Tri Comm, POB 63-1111,
Nacogdoches TX 75961. 409-564-
4444,

TRANSMITTERS
1L.OKW  AM 1987 Harris  SX-1A
6757500
FM 1975 RCA  BTF-SE1
200kW FM 1980 CSI  T-20-F

PMA MARKETING, INC

TRANSMITTING SAVINGS TO YOU
414-482-2638  FAX 414-483-1980

500 watts FM 1984 QEI
5.0 kW

Harris FM-5G 5000 W FM transmitier
with exciter, manual, some spare
parts, fair condition, $5000. R Wright,
WLLX, 1208 N Locust Ave,
Lawrenceburg TN 38646. 615-762-
6200.

Continental 831-D-1A (2), working
when removed, $2000 ea or
$3800/both. C Hastings, KSBL, 5565
Carpinteria Ave, Carpinteria CA
93013. 805-964-4120.

ERI 3-bay Rototilier Antenna, 1-5/8"
Model 92.1 MHz, $2500, excellent
condition. 816-635-5959.

Want to Buy

Travelers information radio service
seeks w pwr AM equip, new or used.
813-933-6009.

Used synthesized FM exciter
w/stereo gen, will also consider inex-
pensive solid state or tube-type mono
FM exciter of fow power AM xmtr,
must be in gd working order, send
details. T Heathwood, Heritage Radio,
POB 16, Boxton MA 02167.

Tramsmitter 10 years or less, exciter
optional, 5 kW or more. B Carr, WRED
Toledo, 419-837-9696 momings.

Harris/Nautel 10 kW AM solid state
xmtr. M Beringer, WDAY Radio, 301
8th St S, Fargo ND 58103. 701-241-
5350.

Collins 30K or KW-1, any version in
working condition. P Christensen, St
Lucie Broadcasting, 11142 Raley
Creek, Jacksonville FL 32225. 904-
721-9111.

1 kW AM transmitter in good condition,
CCA, CSI, Harris, Nautel, etc. B Barry,
WAMB, 1617 Lebanon Rd, Nashville
TN 37210.

WE 1935 era, 1000 W AM transmitter,
2 cabinet. R Steinberg, RC Comm,
3900 N River Rd, Schiller Park IL
60176, 708-678-7000.

LPB or other 10 or 20 W AM broad-
cast transmitter in good condition. E
Allmon, WFIV Radio, POB 555519,
Orlando FL 32855. 407-425-0623.

Gates BC-1T for parts, complete or
not working & missing transformers
OK. R Sheffer, KRIZ, 16009 7th SW,
Seattie WA 98166. 206-433-2252.

AM xmtrs wanted: Collins 20V, 300J,
300G, TDO, also RCA BTA-500 and
BTA 1, will arrange shipping for opera-
tional, restorable units. G Lee, POB
5786, Beverly Hills CA 90209. 310-
696-0177.

McMartin AM/FM transmitter, any
modei, exciter or stereo modules.
Goodrich  Enterprises, 11435
Manderson, Omaha NE 68164. 402-
493-1886.

TUBES

Want To Sell

For the Best Price

& 24 Hr service on transmitting tubes
call 402 493 1886 doy or night. FAX 402
493 6821

Mercury vapor #575 (4) rectifier
tubes, condition unknown, $40/all. C
Sigmon, WDZK, POB 398, York SC
29745. 803-684-4241.

g
3CX10000A3, 3CX1500A7,
3-500G, 4CV100000C,
4CX1000A, 4CX15008,
4CX10000D, 4CX2508,
4CX300A, 4CX35000C,
4CX350A, 4CX5000A,
4-400A, 4-400C, 572B,
61468, PL328/TH328,

PL347/TH347, 807, 813,
833A, 833C, and more...

CALL
1-800-783-2555

JOLIDA INC.

Annapolis Junction, MD

D @ C Electronics Co.

Lowest Price on Tubes
including:
4-1000A/3-1000Z/
8877/4CX2508/833A
4-500/5-500/4-400/
40X 3500/50X1500
and much more!
Factory Warranty!

1-800-881-2374
(904) 688-2374

Se habla Espaiol
FAX: (304) 683-9595

——REBUILT ——
ELECTRON TUBES

Partial List: 6623, 23791,
TH150, 6425F, 5604, 6696,
6697, 5681, 5682, 5671,
7804, 3CX10,000H3,
3CX20,000H3, 4CX5000A,
4CX35,000C

‘Wom out power tubes purchased

Vacuur_n Tl.Ibe
Iindustries, Inc.

—1-800-528-5014 —
508-584-4500 X75

Audiophile EL-34, used Muilard four
for $30 postpaid; NOS Westinghouse,
original boxes, $60/four. D deForrest,
305-866-5401.

Adbvertise in Radio World!
Call 703-998-7600 TODAY!

. l‘x' '.\_ —‘—'.

FM BROADCASTERS!!

We can meet all your
FM transmitter needs!!

SOLID STATE

Amplifiers and transmitters are available at the popular levels of 30,
100, 300, 500, 1000, 2500, and 5000 watts. Ali units are broadbanded
and designed for local and remote operation.

ZERO BIAS GROUNDED GRID TRANSMITTERS

SINGLE TUBE—MEDIUM POWER

Offered at 1.5, 3.5, 5.5, 7.5 and 12KW. These transmitters include
a broadbanded solid state IPA, which can be used as emergency
transmitters and a single zero biased grounded grid triode
in their PA.

TWO TUBE—HIGH POWER

These transmitters utilize two grounded grid triodes and are
available at standard outputs of 15, 22, 25, 30, 40 and 50 KW.

“The Transmitter People”

(518) 828-1690

A Wise Enterprise

EnergyOnix

752 Warren Street, Hudson, New York 12534
FAX (518) 828-8476
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TUBES...WTS

4-1000A, 8877, 4CX2508, 4CX15008,
4CX3000A & more. We carry Irg inven-
tory all major brands, Eimac, Amperex,

Technics SL1200 MK I with cover &
vg cartridge, $325. J Vukelich, Am
Best Svc. 4551 Flag Ave No,
Minneapolis MN 55428. 612-537-1431.

Sparta TEP-3 IC TT preamps (2), $25
ea; Gates CB-77 TT, good condition,
$25 ea. H Kneller, WKIl, 3151 Cooper
St #56, Punta Gorda FL 33950. 813-
639-1112.
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RCA, etc. Call Stew 1-800-842-1489. .
i Russco Cue Masters TT's (2) in good Equipment Listings
condition, 3-speed, $90 each plus Technics 1200 TT, $200; (2) . . N .
ECONCO shipping; Stanton 310 phono preamps  Audiometric TT pre-amps. Jerry, Radio World’s Broadcast Equipment Exchange provides a
(2) in good condition, $100 each pius  WLTO, POB 499, Harbor Springs MI FREE listing service for radio stations and recording studios only. All other end
QUO“fy fg"i,‘,’";%i,;“‘ﬁ;ﬁdf.{;',‘ ‘;'}%’2,°J;’§f’;‘.ﬂ: 49740. 616-526-8730. users will be charged. Simply send your listings to us, following the example below.
Rebuilt Tubes shipping; Russco Studio Pro mdl B Want to Buy Please indicate in which category you would like your listing to appear.
Approximately U, the TT's (2) in good condition, 2-speed Mail your listings to the address below. Thank you.
PP Cost of f\>l/ew2 with torjea_rmS & cartridges, $190 each Technics base for SP-10 MK, 1 or 2
g‘;‘; swgp":g~ JbROWIg;-?'4\g(5Z£' :1043 bases with or without tonearm mount,
. . » Wheelersburg . - buy or trade? T Aiexander, WDOK- Please print and include all information: 1 would like to receive or continue receiving
Call for Our Price List 574-6255. WRMR, 1 Radio Ln, Cleveland OH P Radio World FREE each month.
44114. 216-696-0123. Contact Name UVYes Q0 No
800-532-6626 JVC 4-DD-5 quadraphonic disc .
demodulator, never used, $125/BO or Needed for 2 Technic SP1OMKII: itie Signature Date
916-662-7553 trade for Teac or Tascam 2-channel nual ami refer ATI #P- .
manuals, prepamps, pre Company/Station
FAX 9 cassette deck. D Pulwers, 703-751-  1000-1 or Logitek ¥BPA-200, Henry pany Please Circle only one enty for each category:
16-666-7760 9346. Univ TT cntrr, bases, fancy or plain, Address I. Type of Firm
0 SME Series [ilS tone arm assembly or - o ) )
Clce (15) On Reoder Service Cord SME-3012 & other 16 lonearms, 1cd  jgt the wand, arm & headshell sec- City/State D. Combination AMIFM station F. Recording studio
Want to B cutting lathes & heads, Fairchild tion, any road cases fitling 1 or 2 TTs A COmmevc!al AM stal.mn G.Wslalmnh.eleprod‘laclllly
an uy - ) , any . Zip Code — B. Commercial FM station H. Consultantind engineer
A ":""e's' 45/78 records. Kim, € Barrett, 412-621-8000. FAX 412- C. Educational FM station 1. Mig. distributor or dealer
- AP ER T R ILDERS SINCE 1590 - " - g
W\LUUL H u LOE 2 C 612-866-6183. 682-2665. Telephone E.N k/group owner J. Other
5 xeeland Products, Jne. |
S 3 Brokers, dealers, manufacturers and other 11. Job Function
g “If you don't need W © (] organizations who are not legitimate end users A. Ownership G. Sales Manager
= TO SAVE MONEY -y & can participate in the Broadcast Equipment B. General management E. News operations
2 z q I r Exchange on a paid basis. Line ad listings & C. Enginesring F. Other (specily)
F However, g ® display adveytising are available on a per word or  D. Programming/p S S
z it saving money [ per inch basis.
> interests you... 2
2 o B Your Ad Will Reach Over
g REBULD [ .
..., vomows [ 21,000 Subscribers _
B 5 500.52¢.7626 (u'?dams) WTS Q WTBQ Category:
=] r * . .
Yt he cost Advertise NOW! Make: Model: _
-~ of new tubes! Brief Description:
WE BUY MANY TYPES OF USED TUBES Call Simone Mullins at
AR 1-703-998-7600
- - -
Want To Sell Price:
Russco turntable good condition,
$75. R Chambers, 916-257-2121.
WTS O WTB Q Category: —
Make: Model:
Brief Description:
This listing is provided for the convenience of our readers.
Radio World assumes no liability for inaccuracy.
Reader Reader o
Pn'?e Service Page Setvic Price:
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30 AMP Services 17 19 Eventide 170
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4 Burk Technology 101 32 JR. Nelson 80
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Production Manager ................ Julianne Stone Accounts Receivable ...................... Steve Berto oy s aion - W0, distrbuforordealer 1416 o038 060 082 104 126 148 170 192 214
E. Networl/group owner J. Other ———— 017 039 061 083 105 127 149 171 193 215
Advertising Sales Representatives Il. Job Function
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MULTI-TRACK PRODUCTION doesn't have

to be complicated. The MR-40 has just the features most
stations are looking for: 4-track bus assign for your tape
recorder; program assign so you can transfer direct to your
2-track—or go right on-air! It has machine Start/Stops just
below the fader like an on-air console, but also includes a
3-band equalizer section so you can have the tone control that
a normal radio console couldn’t provide. It even has a stereo
send bus that follows stereo channel balance controls—ever
so important for today’s stereo effects devices.

Mono modules have both mic and line inputs: mic for
recording and line for track playbacks. Subgroup channels
provide fader control for record levels and also have a second

-

305 Performance Drive, Syracuse, NY. 13212 (315-455-7740/fax 315-454-8104)

' MR-40

track playback path for really quick sessions. And of course the
MR-40 has an on-air type monitor section, complete with
control room, headphone and studio outputs, plus all the
necessary muting and tally functions you'd want. It even has
a built-in cue speaker and power amplifier.

Small format doesn’t mean we’ve cut corners either: all
audio switches are gold contact; assign buttons are LED
illuminated; all ICs are double burned-in, and all circuits are
double-tested—we don’t take any chances with reliability!
The MR-40 is a perfect blend of excellence in engineering
and sensible size. It’'s just right for 4-track analog and digital
work stations—it can even back up your on-air console!
So contact Audioarts.

==} AUDIOARTS ENGINEERING

Circle (103) On Reader Service Card



Wheatstone Has It!

Super Performance — Great Price!

OURNEW A-300 CONSOLE HAS ALL THE
RIGHT STUFF: Performance right at the limits of
technology, the features you want, and a fresh clean look
your clients will admire. It's got all the busses you'll need.
It's got the crosstalk and bus off isolation you HAVE to have
for LMAs and FM/AM combos. Its small footprint and low
profile let you conserve valuable studio real estate. Its
virtual audio bus™ architecture lets you place any module
anywhere in the console—no dedicated slots!

Talent will love our easy-to-learn superphone module
and the automated cue system that makes monitoring
confusion-free. Our integrated intercom system lets
them communicate with any other Wheatstone con-
sole or talent location—handsfree.

Your program director will really like the
sound of this console: no VCA distortion—
just flawless specs. And, because of its
ultra-flexible architecture, it can be easily
adapted to any format, anytime.

L =y

The A-300 has what engineers want: first class
documentation, gold switches, gold connectors, a hinged
meterbridge for easy re-lamping, straight-forward reliable
logic technology, and the best I/0O connection and tooling
system in the industry.

The A-300 is the console that has followed the evolu-
tion of radio. Benefit from Wheatstone's experience and
total commitment to your satisfaction. Contact us.
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A-300



