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UL Sets Standard
For Broadcast Gear
by Thomas Pear
MELVILLE, N.Y. Underwriters
Laboratories is integrating Standard
1419, arelatively new UL category that
certifies the safety of broadcast equipment, into the industry.
The standard is of special concern to
station managers and engineers, along
with transmitter manufacturers, who
claim that broadcast equipment is typeaccepted by the FCC and that UL certification is unnecessary and costly.
UL has developed the standard to
address safety, which is not the focus of
the FCC's type- acceptance procedure.
Type acceptance does not mean broadcast
equipment is safe from potential fires,
electric shock and personal injury hazards, which is the focus of a UL inspection, UL Engineer Tony Bodetti said.
"The FCC does not regulate electrical
fire, shock or casualty hazards," he said.
What the FCC does check for when
type- accepting a transmitter is whether
or not a particular transmitter will interfere with the transmissicn signal of other
transmitters, FCC Engineer George
Taanahill said. When asked if the typeLcceptaince process includes checking for

fire, shock and personal injury hazards
Tannahill replied, "It does not."
But federal Occupational Safety
Health Administration ( OSHA) regulations and state rules do regulate against
potential work hazards, and they
include broadcasting equipment.
Federal law stipulates that employee
electrical equipment must be " acceptable to the secretary of labor," according to Richard Thompson of the consulting firm Thompson and Associates,
which helps manufacturers prepare
equipment for UL certification.
Thompson noted three different ways
to make equipment acceptable: sending
it to a third qualified party to test; inhouse testing, which includes keeping
records of all tests; and certification
from a nationally recognized testing
laboratory ( NRTL) like Underwriters.
The equipmen't inspection issue rose to
even greater prominence last summer
when a Los Angeles county electrical
inspector refused to pass KKLA's transmitter facility during an electrical inspection because the facility's FM transmitter
did not have a CL sticker. The question
then became "just how far can local governments regulate radio stations?"
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have the right to inspect transmitter faciliStation owners and equipment manuties for compliance to their regulations.
facturers argued that radio is sufficiently
"Depending on what the state laws are,
regulated by the federal government.
they can probably look for anything they
Local governments countered that they
want," Tannahirl said.
have the right to protect their residents
from possible hazards and fires that
continued on page 10
could spread and cause property damage.
The Oprylpnd Hotel in the cradle
FCC officials acknowledged
of country music, Nashville, plays host
that state and local governments
to this year's National Religious
Broadcasters convention.
See story on page 3.

EIA Allocates $500,000
For New RDS Promotion
by John Gatski
WASHINGTON
The Electronic
Industries Association ( EIA) has
announced that it will provide $500,000
to broadcasters in order to further promote the Radio Data System ( RDS), or
SmartRadio as it is now being dubbed by
consumer receiver manufacturers.
Although at press time the EIA had not
released details about how the money
would be allocated, it is likely that it
will be used to equip more stations with
RDS encoders—perhaps new stations in
the large markets. Receiver manufacturer Denon and the EIA allocated money
in 1994 to get stations on the air; many
of them were NPR stations. About 200
stations are now on the air. ( The actual
count could be higher because numbers
are based only on RDS encoder manufacturer surveys and stations furnishing
the information to RW on their own.)
RDS is adigital subcarrier that enables
FM broadcasters to transmit various data
streams to RDS receivers, including station call letters, station formats, alterna-

tive transnÉtter switching, sc- -(11irg messages aid emergency alerts. "[ he FCC
recently endorsed use of RDS technology for the mandated Emergency Alerting
System ( EAS), citing its ability to automatically turn on receivers and localize
alerts.
The EIA believes that the FCC
endorsement not a mandate, however)
along with more promotion money
given to eat ions in the form of RDS
encoders will solve the "chicken- or- theegg" dilemma RDS has faced since
1993. Industry insiders believe that
RDS' slow growth is the result of
broadcasters' unwillingness to invest in
RDS equipment until more receivers are
on the market. In turn, the receiver manufacturers are not willing to tool up and
make more receivers until mote RDS
stations spur demand for the consumer
products.
"This ( FCC) recommendation from the
FCC should increase the likelihood that
RDS/SmartRadio's growth will accelerate
by breaking the so-called ' chicken-egg'
circle," an EIA press release said.
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N EWSWATCH
Broadcap President
Steps Down
WASHINGTON
Broadcast Capital
Fund Inc. ( Broadcap) recently announced
that John E. Oxendine will step down as
the company's president on June 30 of this
year, concluding 14 years of service as the
company's president.
Oxendine. who is also the president of
Blackstar Communications, is stepping
down from Broadcap to give full attention
to Blackstar's acquisition of additional
television stations.
An executive search committee was
recently established to find asuccessor to
Oxendine.

In other Broadcap news. Lawrence J.
Hass started his term as chairman of
Broadcap's Board of Directors Jan. I,
Erwin Krasnow began his term as vice
chairman and Jeff Baumann started his
term as secretary/treasurer.
Baumann is also the executive vice president and general counsel of the National
Association of Broadcasters.
GVVU Offers
Engineering Courses
WASHINGTON George Washington
University this year will sponsor anumber
of continuing education programs geared
towards engineers in all aspects of the

communications industry. including radio.
Although a couple of courses will be
taught in San Diego and London. the hulk
of courses will he taught in Washington.
Some of the course include topics like
Integrated Service Digital Network, digital
transmission systems. radio frequency
spectrum management and modern receiver design.
For more information call Monique
Wilson at 8(X)-424-9773.
NAB's Ferrell,
Ramsey Promoted
WASHINGTON
The National
Association
Broadcasters ( NAB) last
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Digital Audio Automation
The Phantom ends the confusion of
automation by keeping everything organized. The
Phantom simplifies your daily operations by
keeping information such as input changes, voice
changes, and dock changes in their own individual
schedules rather than in the log. You can leave those
liners and other voice drops out of the log because
the Phantom will do them for you. The Phantom
allows you to date new schedules to begin weeks,
months, or even years in advance. When your
satellite network informs you that there will be a
voice substitution on Thursday, two weeks from
today, you can prepare for it today.
The Phantom can retime spots to fit them
cleanly into asatellite break without inserting
silence, overlapping, or running late. The Phantom

EEA Asks for
Pre-emption on RF

continued on next page
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can create reports to keep you informed on a
number of topics, from alist of expired spots to
an analysis of potential mistakes in your log. The
Phantom also maintains ahistory of system
activity.
The Phantom has the features that others
would want you to believe are theirs exclusively.
The Phantom remains completely functional during
recording, sensing relay dosures and starting breaks
as easily as it does when it is not recording. The
Phantom can fill incomplete breaks with spots
from alist you specify without ruining product
separation.
While other systems tie your hands and
limit your flexibility by only offering 3or 4inputs,
the Phantom gives you 6stereo inputs, using its
AMX-84 solid state svvitcher, with the option of
increasing the number of inputs to 14 or more. If
your station is News/Talk, you know how important
this can be.
The Phantom allows you to change the
sampling rate, digital format, and stereo/mono
settings at will to meet your needs for an
individual spot. The Phantom offers anumber
of digital formats, including the new Dolby
AC-2format, as an option.

Call us today to find out how your station can benefit from the advanced
technology of the Phantom and the experience of RDS.

1-800-521-5222 IT
912-987-2501 • FAX: 912-987-7595
P. 0. Box 980, Perry, GA 30169

month announced two key promotions
within its government relations department.
DeDe Ferrell was promoted to vice president of Senate government relations. and
Kathleen Ramsey was promoted to vice
president of broadcast government relations.
Ferrell was previously the NAB's
director of House government relations. and Ramsey was previously the
director of broadcaster/congressional
relations.

WASHINGTON The Electromagnetic
Energy Association ( EEA) recently filed
a petition before the FCC claiming that
the commission's radio frequency standards ( RF standards) should pre-empt
conflicting state regulations because state
rules hinder the development of communications systems. including new technologies like digital audio broadcasting.

When looking for adigital audio system
for automation of satellite programing or live assist,
there would appear to be many choices. But if
you're looking for asystem which is flexible enough
to give you total control without sacrificing your
sanity, there is only one choice. The Phantom by
RDS.
You will see the difference as soon as
you see the Phantom in action. The display provides
you with all of the information you need to see in
adean, concise manner, without the crowed look
that you'll find in other systems. If you are familiar
with the most popular software on the PC, then
you may already know how to use the Phantom.
The Phantom's pull- down menus guide you through
all of the steps involved in setup and daily
operation, from creating and scheduling docks to
creating and editing logs.
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NRB Show Addresses Key Issues
by Thomas Pear
NASHVILLE, Tenn. The staff at the
National Religious Broadcasters ( NRB) is
busy preparing for the organization's convention next month at the famous
Opryland Hotel in Nashville.
The convention will feature radio seminars covering topics like EEO ( equal
opportunity employment) requirements,
radio duopolies and recent developments
in broadcasting laws.
The EEO session will focus on making
broadcasters aware of the EEO regulations
and requirements and giving them abetter
understanding of how EEO regulations
work.
"I think the whole thing will be discussed
top to bottom," NRB Director of
Conventions and Exhibitions Michael
Glenn said.
FCC Audio Division Chief Larry Eads
previously noted that EEO violations are
the number one reason for license renewal
challenges and deferments. Broadcasters
have also faced FCC fines for "deficient"
minority recruitment efforts.
Discussing duopolies
Bob Lundstrom of Custom Business
Systems Inc. is leading the duopolies seminar. Along with apanel from the broadcasting industry, including Don Cartmell
of Salem Communications, Lundstrom
will discuss duopoly-related complications
facing broadcasters.
Recently, the FCC limited the amount of
stations that individuals or corporate entities can own nationally to 20 stations,
except for minorities who can own up to 25
stations.
The same FCC rules also restrict owners
to two AMs and two FMs in markets with
more than 15 stations. In markets with less
than 15 stations, an owner can own three

stations, with no more than two on the
same band, as long as the entire market
has atotal of at least seven stations ( see
RW Nov. 15 and Dec. 28).
Former NRB president Dr. David Clark.
who is also the former Dean of the College
of Communication at Regent University in
Virginia Beach, Va., will conduct aseminar on how broadcasters can take advantage of the new information superhighway.
The seminar will touch on how programming can be sent over
Internet and how
radio stations can take
advantage of the new
superhighway technology, Clark said.
Equipment manufacturers will also
have a number of technical displays on
hand, including the exhibit hall designated
specifically for manufacturers.
"As amatter of fact, in this year's exhibit
hall we will feature the first designated
area for manufacturers," Glenn said.
"Over the years, Ithink we have seen
more of an awareness and understanding
of how important the technical aspects (of
broadcasting) can be, especially with the
vast development of technology in the
past decade."
As convention attendees enter the exhibit
hall's only entrance, they will see the latest top-of-the- line equipment by heading
to right side of the exhibit floor. Glenn
noted. Companies like Harris Allied,
Shively Labs and CCA will conduct product demonstrations.
Harris Allied, for example, will exhibit
its digital FM exciter, the Harris DIGIT,
which operates with 32-bit precision.
CCA will display a 10 kW FM transmitter and ahigh performance FM exciter. "I
love this show," CCA Sales Vice
President Steve McElroy said. "This is a
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Hampering the development of communication technology, says the EEA, interferes with the FCC ability to accomplish
its congressional mandate of making
communication services widely available.
"The time has come for FCC pre-emption of state and local regulations of RF
energy," said EEA Chair Jesse Russell.
"Introduction of important new communications services and the continued
improvement of existing technologies is
on acollision course with increasing
state and local activity in the area."
EEA argues that under the Federal
Communications Act and the
Environmental Protection Act, the FCC
has the authority to pre-empt state regulations that hamper the implementation
of federal policies delegated to the
commission.
The issue of the FCC pre-empting
state authority regarding RF regulations
falls under the larger issue of how far
state and local governments can regulate broadcasters.
Recently, electrical inspectors have
been cracking down on stations they
believe violate local electrical safety
standards (see page 1).
Stations along with the National

Association of Broadcasters ( NAB)
believe that radio is regulated by the
federal government, state and local governments "have no business intruding
on broadcast communications," according to NAB Spokesman Doug Wills.
Others, including Underwriters
Laboratories, which has written asafety standard specifically for professional
broadcast equipment, note that states
and localities have the right to protect
their citizens against fire, shock and
other potential casualty hazards.
FCC to Auction C Block
Licenses Separately
WASHINGTON The FCC recently
announced that it will auction broadband personal communication service
licenses in the C block separately from
Fblock licenses.
The commission will auction the C
block licenses (30 MHz) first, and short
form applications for C block licenses
are due Feb. 28. The C block auction
will begin April 17, or 30 days after the
close of the ongoing A/B block auction.
The Fblock licenses will be auctioned
off after the conclusion of the C block
licenses.

fun show."
Shively Labs will display FM broadcast
antennas along with related equipment
like transmission lines, combiners and
pressurization equipment, and, of special
interest to non-commercial stations,
Shively will also display its 6812 circularly polarized translator antenna.
Since FCC rule changes relaxing antitranslator restriction for non-commercial
stations, the translator market for noncommercial religious stations "has just been leaps
and bounds," Shively
Labs Marketing Manager
Jon Clark said.
Other manufacturers
planning NRB exhibits
include:
ATI-Audio
Technologies; Bext Inc.; Broadcast
Electronics; Circuit Research Labs; Crown
International; Dalet Digital Audio Systems;
Factory Direct Sales; Larcan-TTC Inc.;
Radio Systems Inc.; RF Specialties
Group/Dalet and Sony.
Programming
On the programming side, look for
demonstrations by SkyLight, NPR Satellite
Services and USA Radio Network News.
SkyLight will promote its line of
Christian programming, which includes a
mix of adult contemporary Christian

I
Te
urn

music and Standard News.
USA radio network offers alive call- in
Christian talk show hosted by Marlin
Maddoux. a type of evangelical Rush
Limbaugh. Maddoux will conduct his talk
show live from the convention floor.
Other topics
USA's mainstream programming is the
USA Radio Network News, astraight-forward hourly newscast comparable to AP
News or any other news programming that
can he downlinked into stations programming.
The NRB convention is open to the
public for a registration fee of $490.
NRB members can register for $290 and
NRB Associate members can register for
$340. Registration includes NRB general
session, workshops, exhibits, an allmedia breakfast and an anniversary banquet.
In addition, interested parties can register
to attend for specific days through adaily
registration. NRB members can register
for $ 125 per day times the number of days
they will attend. Associate NRB members
can register for $ 150 per day and nonNRB members can register for $ 175 per
day. The daily registration includes NRB
general sessions, workshops and exhibits.
It does not include meals, but meal tickets
can be purchased separately.
DOD

For more information about the convention, call Michael Glenn at 703-3307000.
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With this new
addition to
Continental's
816R Series of
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there's no need to
think turning 30
Continental 816R Series
will make life
more difficult. Features like our patented "Soft-Start'TM" SCR circuit, automatic
power output control, automatic filament voltage regulation, automatic
power interrupt cycle, and dual VSWR
protection circuitry all help keep this 30
kW running at peak performance!
And Continental's 816R Series 30 kW
is easy to keep in shape. Major
components and assemblies are located for easy maintenance access,
including the slide-drawer mounted,

solid state IPA.
To reduce operational complexity,
our 30 kW features complete
front panel control and status
30 kW FM Transmitterarrays,
indicator
breakers, and
performance monitors. Unlike "older"
competitive units, with designs requiring external help. Continental's 30 kW
is completely self-contained. The
power supply and harmonic filter are
internal to the positive pressure cabinet, significantly reducing floor space
and installation requirements.
So turning 30 is not really as difficult
as you might think.., not with
Continental's 816R 30 kW FM
Broadcast Transmitter!
11.94-104

For nearly 50 years, Continental Electrones /
tee provided excellence in broadcast
transmission products worldwide. Refuse to compromee... call Continental flat!
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he said, budgets caught up to levels more
consistent with "the stage of apost- recession advertising recovery."
What does he predict for 1995—especially in light of a year ( 1994) in which
ing expenditures last December. His estiadvertising grew significantly faster that
mate of the growth in advertising spendthe economy? The extra impetus received
ing in 1994 in the United States totaled
from political campaigns and the Winter
$149 billion—again of 7.9 percent comOlympics will not be present in 1995, so
pared to 1993.
Coen expects " more of the same solid
According to Coen. advertising revexpansion in advertising activity" that
enues received aboost early on. partially
occurred in 1994.
Coen expects national
advertising on radio to
grow by at least 6.5 percent versus 1994. to a
total of $ 2.5 billion. His
outlook for local advertising is even better.
Combined, Coen expects
to see local and national
advertising expenditures
in the United States to
grow by at least 6.8 percent in 1995, to a grand
total of $ 159 billion.
Sharpen those calculators.
If the overall advertising picture looks good
to you. read on for an
even brighter report.
The Radio Advertising
Bureau ( RAB) reported
November 1994 radio
advertising revenue grew
at an incredible 16 percent combined local and
national. National spot
Garth Brooks stopped by Westwood One
jumped 23 percent over
Radio Networks during the holidays for an
November I
993's figinterview on the Westwood Country Radio
ures, and local revenue
Network, about his latest album The Hits,
grew by a consistent 14
a collection of his chart-topping singles.
percent ( local was up 14
He is pictured here with Kirk Stirland, senior
percent in October and
vice president/Affiliate Relations.
national, you will recall,
grew by 21 percent).
fueled by the Winter Olympics and priFor the period January - November.
mary election activity, particularly in the
local revenue grew 1I percent and
broadcast media. Overall. Coen believes
national at 14 percent. If Coen is right.
that the U.S. recovery was delayed in
1995 should be another banner year for
1993 due to uncertainties about the then- radio.
new Clinton Administration, but in 1994.

Beware of Letters from the Fringe
WASHINGTON The letter was postmarked Nigeria. and my name was
scrawled in blue ink all over the front of
the envelope. Iconfess. Iwas curious. As
far as Iknew, Idid not know anybody in
Nigeria.
The stationery was imprinted but the
paper was that old onion skin stuff my
grandmother used to write on to mail
overseas letters. Although my name was
type- written inside, the letter began.
"Dear Sir. - And then it said. " Urgent and
Confidential Business Proposal."
Iwas still intrigued but fairly leery of
the letter by now. It went on to say that I
had been recommended by a Nigerian
consultancy as a person of "credihilit
and capability." The request was so simple. Would Igive them my bank account
numbers so that they could transfer $65
million to me?
Someone wanted to deposit $ 65 million in my bank account because Iam
credible and capable? Imay be credible. but I'm not gullible. and Icertainly do not share my bank account
numbers with Nigerians who think I
am asir.
Idid share my letter
with the U.S. Department of State, and was
told these guys are but
one of many socalled companies
doing business out
of Nigeria that try
to scam people out
of their money.
Ifigured that these
people had gotten my name off
of the masthead of Radio World
International. Isoon came to learn that
many of you. our readers and writers.
were receiving letters from this group as
well. It seems they were getting the
names from RWI, as some engineers who
had written User Reports or contributed
to stories were also receiving letters

promising big deposits of money.
The State Department warns against
doing business with any of these companies. They are
only trying to
set you up
and will wipe
you out once
they get a
hold of your
banking information.
This particular company.
Sunny Bowen
Ventures.
goes to great
lengths
to
explain the
money is aresult of "over- invoiced - contracts, and essentially, the company wants
a "reliable foreign company to front as a
subsidiary of the original contractor" ( you
know, the one that got over- invoiced).
In return for all sorts of personal information, the company promises to pay 10
percent of the sum to be transferred into
the account—$6.5 million.
My interest in writing about this in
this installment of Page Four is
simply as an alarm
sounder.
I have
conic to learn that
there are companies
and individuals out
there who have
responded positively
to these letters, and
subsequently lost a
bundle. Please be very
careful, and if someone
promises to give you millions of dollars,
do not believe them. Send your letter to
the proper authorities and let them keep
track of the crooks.
* * *
McCann-Erickson Worldwide's Robert
Coen released his evaluation of advertis-

Now, Burk pushes the right
buttons for clean, clear
audio switching.
Get ready for unattended operation
that doesn't hiccup when asource
drops out. The Burk LX1Stereo Audio
Selector offers 6audio channels in a1
rack unit switcher that's ideal for remote
studio control and EBS operations. With
individual channel control signals, main and loop
outputs, plus line mixing, the LX1is the versatile choice
for new studio designs.
The LX-1will run loops around traditional
alternatives like patch panels and relay
switchers. With configurable line levels,
100 dB isolation, and common mode rejection
that exceeds 110 dB, the LX-1can actually
improve your air chain quality. And the LX-1
is especially easy to interface with existing studios and a
variety of remote control configurations, including those
from Burk.

Place the Burk LX-1in your audio chain
and you're getting the best mix of features,
reliability, and performance. All at aprice
that truly pushes the right buttons for the 90s.
Stow the old patch cords away. And take the
first step toward putting the LX1to work for
you. Call Burk Technology at 1-800-255-8090
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James Koehn was named president and chief executive officer of
Marconi Instruments Inc. He joins
Marconi from Tektronix in
Beaverton, Ore., where he served
as vice president. Koehn joined
Tektronix in 1980 and held avariety of posts there. He holds a B.S.
in Engineering from the U.S.
Naval Academy in Annapolis.
Md.
Ronnie Pohler was named sales
manager of Marti Electronics.
Prior to joining Marti. Pohler
worked as international sales engineer for Broadcast Electronics,
who purchased Marti in September
1994. He joined BE in 1988 as an
RF customer service engineer.
Pohler will be based in Cleburne,
Texas.
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AM for the Micros
Dear RW.
A lot of excitement was generated two
years ago regarding the expanded band.
But the list only has 79 stations and
many of those will probably be driven to
bankruptcy because of engineering and
construction costs.
The only station in the six New England
states to get a 1600 kHz- plus spot already
has a history of financial problems and
silent periods.
If the main purpose of the expanded
band is to reduce interference. then Iam
sure that the people of Bangor- Brewer.
Maine. are planning aMain Street parade
next summer in celebration that the 1200
frequency will be vacated in about five
years.
Most of the FCC procedures and decisions have followed logic and the public
interest, hut this one totally mystifies me.
The expanded band was a wonderful
idea. But it should have been used for
lower- powered stations ( like mine) to
equalize themselves with higher power
stations in the same market.
But now 1have an even better idea.
Because the FCC recently relaxed owner•ihip rules resulting in the rich getting
richer and powerful voices becoming
more powerful, then to balance things,
the FCC should award expanded band
licenses to people or groups who currently do not have any broadcasting financial
nterest. In other words, let the pirates
play.
Perhaps one or two thousand licensed
stations at 50 watts would allow people
who do not have abundant finances to
broadcast. Presently, average Americans
are increasingly being excluded from station ownership.
These stations could sail financially if
the FCC would permit similar-to-TIS stations ( traveler info stations) short stick
:ransmitters. This idea in adifferent form
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,fol. 19. No. 2

January 25, 1995

Editor-in-Chief
Managing Editor

Lucia Cobo
John Gatski

Associate Editor (News)
Thomas Pear
Associate Editor
Whitney Pinion
Contributors
Frank Beacham/N.Y.
Bruce Ingram, Pamela Watkins
Nancy Reist, Alan Haber
Technical Editor
John Bisset
Technical Advisor
Tom McGinley
Editor (
International)
Alan Carter
Editor (
Radio World Magazine)
Charles Taylor

•

Radio World (ISSN: 0274-8541) is pub-1 lished bi-weekly by Industrial Marketing
Ilk I , Advisory Services, Inc., 5827 Columbia
Pike, Suite 310, Falls Church, VA
b._
22041. Phone: 703-998-7600, Fax:
703-998-2966. Second-class postage
rates are pad at Falls Church VA 22046 and additiona mailing offices. POSTMASTER: Send 3579 forms
and address changes to Radio World. P.O. Box 1214,
Falls Church VA 22041. REPRINTS: Reprints of all articles in this issue are available. Call or write Regan
Deatherage, P.O. Box 1214, Falls Church, VA 22041;
(703) 998-7600; Fax: ( 703) 998-2966. Copyright
1995 by Industrial Marketing Advisory Services, Inc.
All rights reserved
—PRINTED IN THE USA—

Next Issue of
Radio World
February 8, 1995

has been done before... it is called CB
radio.
Bob Bittner, Owner
WJIB(AM) Cambridge, Mass
WKBR(AM) Manchester. N.H.
Paying homage
Dear RW.
Thank you for publishing Lynn
Christian's article on Mitchell Hastings
and the other pioneers who made such an
enormous contribution to the growth and
development of radio.
Too often we get so involved in the dayto-day challenges of this exciting business that we fail to acknowledge the
legacies of those who came before us.
Who knows. if it was not for their
vision and dedication, all of us might he
shining shoes.
Bill Clark. Chairman
Shamrock Broadcasting. Inc.
Give locals a chance
Dear RW,
Let me weigh in with an example and
an opinion about WOWO(AM) and the
entire question of localism versus clear
channels.
Until October 1994. I lived in
Moorpark, Calif., just a few miles from
Thousand Oaks where KMDY(AM)—
now KCTQ(AM)—is located. The station was aClass 1B clear which operated
at 850 kHz. The station broadcast local
news, sports. information and a pretty
decent comedy format.
But at night the station could barely be
heard in the city of license ( much less 10
miles away). Why? Because KMDY had
to protect KOA in Denver. which came
in just fine at night.
Because KMDY could not remain
financially viable, it was bought out.
Initially, it was formatted into a Spanish
language station, but now it is no more
than asatellite pass-through of an Orange
County, Calif.. station.
Iam here to tell you. this runs contrary
to any logical notion of "public interest.
necessity and convenience," or localism.
and it is just plain stupid.
Why should the people within the
Thousand Oaks/Conejo Valley area be
denied their local source of information
just to protect some station from
Denver?
With all of the lip service paid to
"localism," there is no reason other than
financial protectionism why the old
dinosaurs should not be downgraded to
let small stations serve their communities.
Brett E. Miller
Miller and Associates
Santa Ynez, Calif.
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RW has been following the battle
between electrical inspectors and radio stations here at home. Now, the European
Community joins the fray of regulators
who will impose certification codes on
equipment— in this case, equipment
imported into the EU (see story, page 6).
Yes, local governments have the right to
protect their citizenry, and in this country. Standard 1419
spells out just what protections are needed.
In the U.S., it is no longer an issue of "if" but rather
"when" does all this compliance have to be in place, what
is the fine if it isn't, and who will enforce the codes?
The time is ripe for the SBE and the NAB to jump in and
try to control the discussion with U.S. regulatory agencies,
or at least help ease the certification process and take steps
to help broadcasters before certification becomes abigger
problem. An information service from NAB or SBE that
stations could tap into explaining type- acceptance and
FCC regulations to local otTicials would be anice place to
start.
How about working with the certification entities developing standards sheets and forms to help manufacturers
certify their equipment at the least amount of cost—thereby saving broadcasters money too?
Although top market stations can boast revenues in the
millions, the majority of stations exist outside those metropolitan boundaries. The increased price of buying anewlycertified transmitter may delay or indefinitely postpone a
small market station's decision to buy new gear—thus prolonging the life of old and potentially unsafe equipment.
Where is the safety in that?

Electric
Shock

—RSV
"Make Believe Ballrooms" on the air,
(Martin Block in New York and Al
Jarvis in Los Angeles), the nation's first
all-night radio program was aired on
WNEW in 1935. It was the legendary
"Milkman's Matinee," and had a theme
song recorded by Tommy Dorsey with
Edith Wright on vocals ( later by Les
Brown).
WNEW also pioneered the shortened
form of the radio jingle with artists
recording the station identifier in the
style of their popular songs. Nat Cole.
Les Paul. David Rose. the Mills
Brothers. among others, all recorded
these jingles ( that were later re- aired on
the station when Jack Thayer was general manager). Icannot tell you how
thrilling it was to push the button and
hear those vintage jingles come out of
the monitors.
These jingles were later replaced by the
familiar eight- note signature known all
over the world.
We also should not forget "Jumpin'
with Symphony Sid," whom Ihad the
opportunity work with.
For all my fellow graduates of this now
defunct pioneer radio station, 1felt Ihad
to set the record strait.
Marty Wilson, President
WXCT(AM) Hamden, Conn.
Editors note: Jack Thayer passed away
in late December. He was 72.

More on Jingles

Sins of Omission

Dear RW.
Ithoroughly enjoyed Ken R.•s article
about radio jingles and their history.
However, Iwould like to add to the
genealogy of the radio jingle. and it starts
at the beginning.
The first radio station to use music as
a program identifier was WNEW in
New York. Although there were two

Dear RW,
Ialways find your publication both
interesting and packed with useful
knowledge. Ican only tell you that the
Dec. 14 issue was no exception.
Itake difference with only one small sin
in Mr. Peterson's fascinating article on
useful terms for engineering, and that's
the sin of omission.

Ifind that in dealing with decision makers, whether station owners or managers.
auseful term is the "FF Factor." The definition of this is " Furlong's per
Fortnight" and the rest is self-explanatory.
This term is applied when one is trying
to get a manager off of dead-center and
into making adecision, amode known as
"inertia."
This method uses verbal persuasion and
is generally considered to be much more
humane than anasal pack of either C-4 or
Semtex.
J.L Sorensen
Cowin and Holland Inc.
Ft. Lauderdale. Fla.
Help Identify Cable
l)ear KW.
Iread with great interest John Bisset's
Workbench article in the Oct. 19. 1994,
issue, " Avoid Headaches by Labeling
Cables."
1would like to point out that many
microphone cables are available in colored jackets. These can then be used to
identify different lengths—say threefooters are red, 10- footers are blue, etc.
Then it is easy to pull the right length
of cable out of a box. In fact, you can
often use the color code of the wire to
indicate length, such as 10-footers are in
black ( because black is "0"). 20- footers
are in red ( because red is "2") and 50footers are in green ( because green is
"5").
Beldens standard 8412 microphone
cable, for instance. is available in four
colors and our II92A "quad" cable is
available in six.
Stephen H. Lampen
Advance Technology Marketing
Manager
Belden Wire and Cable
Richmond, Ind.
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European Rule To Affect U.S. Manufacturers
Equipment Must Meet EMC Emission Rules
To be Imported into EC Countries
by Yasmin Hashmi
LONDON In just under one year. a
directive \,‘ ill come into force that will
affect virtually all broadcast products
sold in Europe, from microphones to
transmitters.
In abid to protect the consumer by controlling the electromagnetic environment
and to guarantee free trade to manufacturers by ensuring harmonized standards,
the
Council
of
the
European
Communities issued a directive in 1989

Question:
Ever wonder
why transmitter
manufacturers operate
Altronic dummy loads
at NAB and other
trade shows?

iik

on electromagnetic compatibility ( EMC).
This concerns emissions and immunity
and applies to almost all electrical and
electronic devices or products being
manufactured in, or imported into, the
European Union ( EU). With alot of U.S.
manufactured broadcast equipment
imported here, companies are starting to
pay attention to the upcoming standard
that goes into effect Jan. 1, 1996.
Consumer protection
In general terms, the directive applies to
products that have an intrinsic function
intended for the end user, which means
that unfitted circuit boards fall outside
the requirements of the regulations,
whereas apparatus supplied in kit form
will not.
The directive states that equipment
should not produce excessive electromagnetic disturbance nor be susceptible
to it when the apparatus is properly
installed, maintained and used for the
purpose for which it is intended.
This not only covers RF interference but
also spurious signals conducted along the
main network or connection cables.
There are afew products that are exempt
from the regulations. such as equipment
designed to study or test electromagnetic
disturbance. However, the most notable
exceptions are perhaps the largest generators of electromagnetic disturbance—
namely monopoly corporations such as
the railways, telecoms and power-generating and distribution utilities.
With the growing use of electrical and
electronic equipment, the problem of
electromagnetic interference is increasing
at aconsiderable rate and raises issues of
safety, reliability, warranty and consumer
confidence.
As an example, many airlines now prohibit passengers using electronic devices
during take-off and landing, while other

examples include radio interference causing anti- locking braking systems to operate in cars travelling at high speed, or the
factory in Japan. where two operators
were killed by robots which went out of
control. The list goes on.
One year away
The EMC directive was to take effect in
1992; however, this time scale was found
to be impractical. A transition period was
therefore adopted, and the EMC directive
now becomes mandatory on Jan. 1, 1996.
After that date, all products must comply with the directive and carry a CE
conformity marking. In the meantime,
manufacturers have the choice of complying with existing national regulations
or complying fully with the directive,
which already guarantees free trade within the EU.
Eventually all new products, albeit
designed before 1992, must comply with
the directive if they are to continue to be
sold from 1996, although enforcement
will vary from one European country to
another.
In the U.K., for example, enforcement
generally will be complaint driven, which
has led to suggestions that some manufacturers may use this against the competition. Those failing to comply can have
their offending products prohibited or
withdrawn from the EU market and can
be faced with a heavy fine or even
imprisonment.
EMC standards cover two main categories of equipment. The first is residential. commercial or light industrial, and
the second is industrial.
The process of generating and harmonizing EMC standards has been subcontracted
to the European electrotechnical standardization organization, CENELEC, and, in
the case of telecommunications equipment.
the European Technical Standards Institute
(ETSI). The two main classes of standards
that exist are product specific and generic;
the latter to be used only when productspecific standards are not available.

Answer:
The best performance
and the most dependable
dummy loads built.
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There are three ways in which manufacturers can demonstrate compliance: The
first is self-declaration of conformity with
reference to a recognized standard either
applied in whole or in part. This can be
done by testing in-house, hiring test equipment or using athird-party test laboratory.
The second is to produce a technical
construction file ( TCF) that includes
details such as a product description,
photos. wiring diagrams, EMC, shielding
and technical rationale. It must be submitted to acompetent body for approval.
The TCF could be used where no appropriate standard exists and was designed
to help those who make large installations or systems with a large number of
variants.
The third method is to use atype examination procedure, which is required for
some classes of equipment such as radio
transmitters.
Different alternatives
According to the Department for Trade
and Industry ( DTI) in the U.K., overseas
manufacturers who self declare conformity must have their declaration signed
by someone in the EU. This can be either
an authorized representative or the person
who imports the new or used equipment.
continued on page 8

FCC Debates
Satellite Radio
WASHINGTON With what
could be the blessing of Chairman
Reed Hundt, the FCC was scheduled to discuss whether or not to
allocate spectrum for satellite digital radio at the Jan. 12 commission
meeting.
At issue is Docket 90-357, under
which the FCC said it will address
with regard to the establishment
and regulation of new digital audio
radio services (DARS).
The commission could allocate
spectrum, seek further comment or
even table the topic.
Among the points that could be
debated is whether or not radio services have the right to surpass
local stations and broadcast directly to listener, regardless of the
Federal Communications Act that
says radio is a "local medium."
Four companies have petitions
before the FCC seeking authority
to distribute digital satellite radio.
They are Satellite CD Radio,
American Mobile Satellite Corp.,
Digital Satellite Broadcast Corp.
(DSBC) and Cue Prime.
They argue that regional and
national satellite broadcasting will
not infringe on the markets of local
broadcasters because they rely on
different revenue bases.
Hundt noted at a Networked
Economies luncheon last fall that
broadcasters have been on acrusade
to stop DARS because broadcasters
feel threatened by potential fierce
new competitors.
But at the World Media Expo
Hundt made it clear he sees satellite radio as a viable lane on the
information superhighway.
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Truck Knocks Stations Off the Air
by Eric L. Odell
BEND, Ore. It was supposed to be a
routine delivery. But routine quickly
changed to disaster for five FM stations,
the U.S. Forest Service and KTVZ-TV in
Bend, Ore.
On Dec. 8, 1994, a United Van Lines
truck drove up to Awhrey Heights in Bend
to deliver KQAK-FM's new CCA transmitter. While passing the tower of the
U.S. Forest Service, however, the truck
driver said he felt atension pulling at his
truck. The truck had snagged aguy wire
attached to the top section of the 200 foot
tower. The column twisted and then col-

All of the stations were off the air two
hours until power could he restored.
KQAK's on-air personality, Rick Evans,
summed up the event's impact: "We call it
Black Thursday here at the station." While
the destruction took place in less than a
minute, repairs may take months.
According to Keith Clinton of the
Deschutes National Forest Supervisor's
Office, the accident completely destroyed
the forest service tower. "The tower was
absolutely destroyed," Clinton said. "As
the mast bent, it twisted into aheap on the
ground. It will have to be totally
replaced."
Clinton said the forest service is operat-

A United Van Lines truck
created a tower collision
that caused a television
station and five radio
stations to go dark.

lapsed
As the forest service tower came down it
crashed into the guy wires of the neighboring KTVZ-TV tower causing its top
section to buckle over 10 degrees. To
make matters worse, the guy wires of the
falling tower landed across the main
power line cutting off electricity to
KTVZ-TV and five FM radio stations
(KQAK. KNLR. KIAR. K10E. KTWS).

iii on a backup system that is limited in
frequencies and not quite as far reaching
as the one that went down. "If the backup
system goes down, we would have nothing."
Ideally, the forest service would like a
new tower up and running by the first of
May when fire season begins. The
destroyed radio tower served as the main
communication link for law enforcement

EMC Rules
1To Affect
U.S. Exports

and fire fighting for the whole Deschutes
National Forest. The steel column held a
microwave dish and several antennas
using four frequencies for internal use.
Although the tower for KTVZ-TV is
currently running at 100 percent. repair
on damages could also take many
months, Chief Engineer Ernie Pendergraft
said of the top section of the 150 foot
structure.
Initially, gusty winds kept engineers
from thoroughly inspecting the damage.
Tower riggers retreated after climbing 85
feet up the mast. "The wind was blowing
so hard we weren't sure if it would stay
up or not." Pendergraft said. "We could
see the metal flexing and the paint popping off."
A structural engineer from the tower
manufacturer. Stainless Tower Inc., flew
in from Seattle, to help assess the damage. An extra guy wire was stretched
from the top section of the column and
tightened until the tower was almost
straightened. A 10- foot stronghack was
then U- bolted above and below the bend
in the structure.
According to Pendergraft. these measures were only a temporary solution
because two 20- foot sections and one 10foot section in the top third of the column
will have to be replaced. Repairs will be
delayed until late spring, however, when
weather conditions improve. Furthermore.
the sections to he replaced will have to he
custom-made by the manufacturer. which
will take months to complete.
While KTVZ-TV's tower was on the
brink of' collapse. it is ironic how the column managed to stay up. As it turns out,
the FM radio station which was having its
CCA transmitter delivered by the moving
company also rents space on KTVZ-TV's
tower. KQAK has its six- bay antenna
bolted to the outside section of the
KTVZ-TV tower. As the back leg of the
column buckled. Pendergraft said the
rigidity of the FM antenna on the opposite side kept the structure from lilling all
the way over.

s
e . continued from page 6

In either case, they must add
their name and address to the declaration of conformity, thereby taking
legal responsibility for the product.

I

Fortunately, the exceptions to this
include importation into the EU for
the purpose of re-exportation and the
display of the product at trade fairs

'

and exhibitions.
When specific standards may not
currently exist for relatively small quantity products such as studio
equipment, manufacturers are
faced with adecision as to whether
If to go through the pain of redesigning to generic standards now, or
waiting until newer, more appropriate standards have been developed.
: However, as far as official
guidelines are concerned, manufacturers should already be incorliporating the EMC directive into
K.-standard working practices and
should be investigating appropri'ate standards and deciding on
their applicability.
DOD
Yctsmin Hashmi is European co'editor of Radio World.
• For further information contact the
following organizations:
BSI Standards Information Centre in
' the U.K. at telephone: +44-181-9967111: FAX:+44-181-996-7084.

lb

1

U.K. Department for Trade and
Industry at telephone: +44-171-2151408. U.K. Radio Communications
Agency at telephone: +44-171-2152129; FAX: + 44-1 71-928-702 7.
aL CENELEC, rue de Stassart 35, 1050
Bruxelles, Belgium.
1
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UL Sets Standard for Broadcasters
continued from page I

An Underwriters publication written
by Bodetti said that "the need for third
party inspection is indisputable" and
cited cases where improperly installed
broadcast equipment caused fire and
shock hazards.
Before Standard 1419, radio and television broadcasters complained that
local inspectors were looking for certification from aNRTL during inspections,
but no nationally recognized laboratory
existed for certifying broadcast equipment. This created adilemma for broadcasters trying to find a simple way to
comply with OSHA regulations without
incurring the additional cost of con-

sumer product certification.
Prior to Standard 1419, UL-certified
broadcast equipment was listed under
commercial or household UL categories,

"racks and racks of equipment" that
were difficult to verify as safe, Bodetti
said. "They ( inspectors) have a large
burden on them to verify that the equip-

UL has developed the standard to
address safety, which is not the focus
of the FCC's type-acceptance procedure.
which has more stringent requirements
and higher evaluation costs.
Local electrical inspectors unfamiliar
with the broadcast industry said they
were frustrated because they found

ment is safe," Bodetti said.
In other cases, inspectors found bare
rooms when inspecting transmitter facilities, which, after inspections, were later
installed with unevaluated racks of

equipment.
In 1989, a number of manufacturers
and broadcast industry workers
approached UL to persuade the nonprofit organization to include broadcasting supplies in its certification process
in aless costly fashion.
In 1992, meetings between UL and the
broadcast industry produced the special
category, which cuts broadcast equipment evaluation costs 50 to 70 percent,
according to the UL. The standard certifies equipment with the special UL
insignia, assuring electrical inspectors
that the inspected equipment meets certain UL safety requirements.
"If they see aUL sticker on the product, they will not question the product,"
Bodetti said.
UL 1419 sets special safety standards
for power-operated radio and television
broadcast equipment handled by trained
personnel under conditions of controlled

access.
Bodetti said "the (broadcast) industry
came to us" to help enable broadcasters
to pass local electrical inspections.

Here's another.
If you shop for equipment by the numbers, there's one
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two channel system. Suggested list pose of the lour channel system including the optional
Contact your local thstnbutor for actual poses For those of you who read the fine pont,
the roo channel DSTl with our new AT S/E131.1 digital input at no additional charge
DSTI. systems. Were doing our part to make the all-digital signal path areality'

Dolby Laboratories Inc. • 100 Potrero Avenue. San Francisco. CA 94103-4813 • Telephone 415-558-0200 • Facsimile 4IS-863-1373
Dolby Laboratories Inc. • Wootton Bassett • Wiltshire 0114 SQJ • England • Telephone 0193-84210g • Facsimile 0793-842101 • Telex 44849
Dolby MIL and be double- Dsymbol an, trademark% of Dolby laboratones Licensing CoryoraDon r) I
994 Doiby Uborasonts MC194/10119

Gale ( 52) Om Reeder Service Card

DO Dolby
Broadca stOludity

Broadcasters wary
Still, some broadcasters and manufacturers said they are being overregulated.
"It's just another something we have to
go through," said Steve McElroy, sales
vice president for CCA, a manufacturer
of transmitters. McElroy also noted that
his company's transmitters are built to
National Electrical Code standards and
believes that a UL inspection is unnecessary. "We have probably already met
anything UL would propose," he said.
KKLA Chief Engineer Mark Pallock
said eventually the National Association
of Broadcasters ( NAB) will have to step
into the issue on broadcasters' behalf.
Although the NAB acknowledges the
right of federal safety regulators to
inspect stations, the association is wary
of letting state and local municipalities
into the broadcast regulatory picture.
"We believe state and local governments have no business intruding on
broadcast communication," NAB
Spokesman Doug Wills said. NAB
Engineer and Director of Technical
Conferences John Marino said the NAB
is taking a wait- and- see approach
because so far disagreements between
radio stations and local inspectors have
occurred in a "few isolated cases."
But clashes between local inspectors
and broadcasters are increasing.
KKLA's sister station KPRZ in San
Diego also failed an electrical inspection
when three Arrakis consoles it owned
did not have UL stickers, and an electrical
inspector tried to
require
Washington station WUST to get UL
certification for its Nautel transmitter.
All three stations managed to pass
inspections, but other stations, especially in Los Angeles where the city mandated UL 1419 for broadcast equipment
the same year the standard came out,
also are facing thorough electrical
inspections from local governments
demanding equipment certification from
aNRTL.
"In many municipalities, local authorities are visiting installations, and they
are finding that some of the equipment
may not be certified," Bodetti said.
Previously, broadcasters and manufacturers expressed concern that requiring
broadcast equipment to be certified by a
national laboratory inflates equipment
cost, an argument which UL denies.
continued on page 1I

Fu

January 25, 1995

Radio World

FEATURES

FEEDLINE

Don't Panic, AM Arrays Are Fixable
by W.C. Alexander
DALLAS Those engineers that spent
their careers building, tuning and nursing
DAs have, in large part. retired, leaving a
new generation to try and figure out
what's going on. Those of us who remain
have to sink or swim, and we may well
find ourselves drowning when our usually well-behaved am array suddenly gets
out of whack.
Walk, don't run
Rule number one in this situation is
don't panic. The tendency is to grab phasor controls and try to correct the situation immediately; this is the wrong thing
to do. Don't touch anything until you
have enough information to make an educated decision of what to do.
Let's assume that one or more of the
parameters as shown on the antenna
monitor are at variance with their proper
values. Start by making a note of the
proper values on a piece of paper with
the values as read on the monitor alongside. In this way you can quickly see
what parameters are at variance. If only
one or two values are out of whack while
all the others are normal, there is agood
chance that the problem is with the sampling system or monitor and the array is
functioning normalh .

As a rule, when something changes in
an array due to acomponent malfunction.
all the parameters are affected to some
degree. This is because of the mutual
coupling between the array elements. If
you crank the phase of one tower out a
couple of degrees and touch nothing else,
you will probably see some change in all
the other phases. ratios, base currents and
common point resistance/reactance as
well.

continued from page lo

this condition will be a significantly
changed loop reference setting on the reference tower. If you have to crank that
control more than half a turn to get 100
percent on the loop meter. suspect the
detector diode.

cause all the tower readings other than the
reference tower readings to be incorrect.
To check for this, disconnect all inputs
Faulty sample line
but the reference tower, then connect one
Another possibility is the faulty sample
of the other tower sample lines to each of
line. You can check your sample lines by
the other inputs in turn. You should see
running an open circuit/short circuit
the normal indication of phase and ratio
impedance test on them. This will give
for the sample line being used as it is
you the characteristic impedance and
moved from input to input. When you
approximate electrical length of each of
come to achannel where you do not get
the lines. You can also bridge the sample
the correct readings. that is the one with
lines open-circuit at aquarter- wavelength
the bad relay.
resonant frequency to determine exactly
If there is a stuck
the electrical length. The best way to
Don't touch anything until
relay, it tends to load
check sample lines is with atime domain
you have enough information
the other channels so
continued on page 14
while the phase readto make an educated decision
ings may be normal
of what to do.
during this procedure,
the ratio readings will
When one of our engineers call. saying
often be low for all but the channel with
datawopld' MAPS
that something is wrong with his array. I the defective relay.
always start by asking him if the comOccasionally, antenna monitor sample
mon point impedance has changed. If it
line terminating resistors can become
hasn't, we start with the antenna monitor.
damaged by arcs or lightning strikes. The
If this is the case with your array. you
symptom will be avery high ratio on one
can check the monitor by swapping inputs
of the antenna monitor channels. Check
to the monitor. A common failure mode
these resistors with an ohmmeter. The
in some antenna monitors is a stuck or
detector diode in your antenna monitor is
open relay. The mercury wetted rela). sin
one of those " future failure component. The DATAWORLD LMA/DUOPOLY
these units should be trouble free and
to watch out for. Usually this diode is 1
Market Survey Contour maps
long-lived but they tend to wear out over
germanium type. very prone to damage
present aprecise electronic
time. Ihave replaced scores of them over
from lightning. If this happens. hopeful I',
verification of overlapping and
the years. When a relay sticks, it ma
it will open completely. The symptom of
intersecting contours.

LMA/DUOPOLY
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UL Sets New Industry Safety Rules
"The cost of UL investigation is not
going to increase the price of aunit significantly, - UL Media Relations
Associate Teresa Hrones said.
Underwriters Laboratories said it
inspects one sample of the company's
submitted equipment and, if it passes
inspection, the entire line receives UL
certification and asticker. This creates a
one-time only inspection for the manufacturers.
The lab also gives " family authorizations. - where similar types of broadcast
equipment with the same basic components are certified aller the most sophisticated piece in the series passes a UL
inspection.
"The features may be different, but the
power supplies and the safety critical
components are all the . ame. - Bodoni
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said. " We can cover them under one
investigation as afamily of listings."
The problem for manufacturers. QEI
Sales and Marketing Manager Jeff
Detweiler said, is that transmitters
broadcasting at different power levels
do not share the same components. With
different site plate transformers and
high voltage capacitors, each require a
separate inspection.
Detweiler also said that when UL
makes inspections, the organization runs
equipment and then destroys it. QEI
transmitters cost between $ 24.500 and
$55.000. and the company would likely
pass on the costs of losing those samples
to broadcasters, he said.
-We would have to add about $ 1.800 to
$3.000 per unit.'' he said, noting that
transmitter manufacturing is about a $9
million industi \ that cannot afford to lose

UL to Give Seminars
MELVILLE, N.Y. Underwriters Laboratories ( UL) is offering seminars
throughout the country to help broadcasters understand and comply with UL
1419, arelatively new UL standard certifying broadcast equipment for safety.
"As part of our ongoing effort to educate the industry regarding our requirements," UL Engineering Group Leader Tony Bodetti said. "we have tried to go
out and give presentations and seminars... The seminars discuss the history of UL 1419, UL requirements. the UL product submittal process and different UL services like field evaluations. UL follow-up services, and the universal recognition of UL listings.
The follow-up sers ices program includes four unannounced visits to make sure
manufacturers with UL-certified product continue to adhere to UL standards,
UL Media Relations Associate Teresa Hrones said.
The equipment testing laboratory visited the 1993 World Media Expo to give a
seminar,. and Underwriters also gave apresentation at the National Association
of Broadcasters ( NAB) show acouple of years ago.
Currently, Underwriters is considering attending this year's NAB show, but at
press time the 95's seminars were not yet scheduled.
Radio World will keep readers abreast of seminars as they are scheduled.
IT,

expensive transmitters in safety tests.
Hrones disagreed with Detweiler. " We
can do non-destructive test. - she said.
"We know these transmitters cost a significant amount."
Underwriters Laboratories even does
field tests where inspectors evaluate
broadcast equipment by performance in
a natural working environment, Hrones
said, noting that this type of testiiu.
ohvioush. i -non-destructive. ,
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Last-Ditch Techniques
To Make You Look Good
Dear Luci,
Heyyy, it's another New Year! That
means the usual winter tower ice- ups,
slow first quarters and competing stations
squirting water into the locks of each
other's remote vans to keep them from
getting to live broadcasts. Normal winter
fun.
Trouble is, it is also the time when budgetary considerations sometimes force the
issue of staff cutbacks, with only the
cream of the crop ( or suck- ups to the
boss) remaining on the payroll. This
means the best, brightest and most indispensable standouts are spared... this time.
So how does one get aseat on aTitanic
lifeboat and ride out the wave of layoffs
and firings? Countless publications on
management and networking are available to explain equally countless procedures, but Luci, the method Ithink works
the best is making yourself look like a
genius.
The secret is to maintain aspecial bag of
tricks that gets pulled out only when the
earth is about to spin into the sun and
burn, and the only hope of rescue is you.
It takes a little expertise, some common
sense, dramatic acumen and the showmanship of P.T. Barnum, David
Copperfield and Star Trek's " Scotty"
rolled into one. Take computers for
instance...
We've all been called in to save some-

one's career when a DOS- running PC
clone burps. Could be the wrong directory, the wrong filename, or the printer plug
came loose. Simple stuff. But if the operator isn't DOS literate, knowing a few
simple commands leaves you smelling
like arose ( one well- fertilized with the
following BS).
Type TREE to get adirectory list. That
alone gets a " gosh" response. Say
"hmmm, okay" out loud. Type MEM for
acryptic- looking display ( which merely
shows how memory is being allocated).
Nod and say "okay let's dig," and open
DOSSHELL. Once here, pick a file randomly and F9 it. This should allow you to
look at the code that makes up that file...
quite meaningless to me and you, but boy,
does it ever look slick.
Cursor down a few lines, point anywhere on the screen and ask incredulously, "what's that doing in there?" Shake
your head, exit DOSSHELL, sit and
sweat for a few moments and sketch
meaningless little logic circuit diagrams
on scrap paper. By now, people are gathering around the comatose computer waiting to see if you'll be able to save their
jobs. Of course you will; simply open the
correct directory, reach behind the computer to tighten the printer connection,
then use the right EXE command to start
the program. Voila, you are agod.
Dishonest? Not at all. You already got

vation that continues the paychecks.
the job, now you're just saving the day.
There are dozens of examples where
It's only slimy if you charge your general
others have looked like geniuses and "resmanager any bucks for this dramatic percued" their jobs and their stations. Iinvite
formance. A more lasting impression is
anyone who's successfully pulled it off to
made if you make aJack Webb exit ("just
drop me anote and share the story. After
doing my job. Ma'am") and leave them
all, we all need an edge right now and this
wondering where that burst of brilliance
way we can all be heroes.
came from.
Gotta go now, the dam broke.
By the way, this works on DOS- based
—Al
hard drive commercial storage systems
DOD
too, when ajock enters invalid info and
Alan Peterson writes from WNNK-FM,
panics. Extra drama is added if you
3400 North Sixth Street, Harrisburg PA
"repair" it just seconds away from the
17110. In December, Alan was welcomed
stopset; This is what always made Scotty
as anew SBE member...clearly not for his
the hero on classic Trek.
knowledge of DOS.
Ever "save" a music cart that jammed
and pulled eight inches of tape out? Pinch
the tape close to the feedout side, give it a
moderate tug and let go right away. The
hub spins and the tape is magically swallowed back inside the cart, ready to be
recued. Jocks can't believe this even
when they see it. Save the song, save the
day.
My favorite "genius" tale involves Bob
Shotwell; then chief engineer of WHMP
Northampton, Mass., who saved aremote
broadcast (and the buy) with some ingenuity after a Marti whip broke and
Reprinted from
couldn't be used. Bob asked the station
boss, "just how badly do you want this
Radio World
broadcast to happen?" When assured it
(February 22, 1930).
was absolutely imperative, Bob walked
over to the boss's automobile, did afishEditor's note:
erman's "about- this- big" measurement
The RVV of old, printed
with his hands to size up acritical length
and clipped off the boss's car antenna to
for a time in the 1920s
the length of the Marti whip. The remote
and 1930s and today's
happened, Bob was agenius and the boss
didn't know whether to shake his hand or
RVV are unrelated
gut and field-dress him.
except in name.
Iwouldn't necessarily endorse butchering the boss's car to accomplish the goal
of looking like a genius ( especially
because you might be wrong), but it is
nevertheless one of those moments of
ingenuity that proudly declare "See how
lucky you are to have me here!" when it's
layoff time.
Admittedly Luci, nothing guarantees a
job will be kept, but an edge is an edge is
an edge and if any gesture of selfless
heroism ( real or manufactured) has gone
noticed in the past year, it may be the sal-
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It's about time that the myth of easy
radio men be exploded. The idea that
mere radio knowledge immediately qualifies one for a position of wealth and affluence is just as foolish as expecting the
graduate of the law, engineering, medical
or journalistic school to attain fame and
fortune overnight. Education is only the
first, albeit very necessary step; hard
work, constant application, and a specialized training, constitute the second and
decisive step.
Radio and allied industries are more
anxious than ever before to obtain qualified radio trained men. But it is well to
note that they are looking for men with
qualifications other than ability to handle
soldering iron and pliers, or again the
ability to handle asimple home-made radio
set.
No Longer an Experiment
Radio today is no longer an experiment: it is a serious industry. With business running into hundreds of millions;
with millions of sets to be produced each
year; with hundreds of millions of capital
and hundreds of thousands of workers,
radio no longer can tolerate the handy
man of pioneers memories.
Recenntly Ihad an opportunity of looking over the calibre of men applying for
radio positions of trust. It is appalling to
note how few men really know radio.
Operators Deficient, Too
Even *radio operators who have been
at sea for years, with many hours of
leisure time each day in which to study,
show a woeful lack of modern radio
knowledge. Many cannot answer simple
questions readily answered by our young
students. Rather than bemoan the lack
of good positions, many of our so-called
radio men would do well to take stock
of their radio knowledge.
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ROOTS OF RADIO

Radio Pioneer Fred Waring Remembered
by Read G. Burgan
LAKE LINDEN, Mich. Fred Waring
died on July 19, 1984. But he has not
been forgotten. And his influence
extends even to those who have never
heard of him.
One example is contained in a recent
clipping sent me from the Star Gazette
of Elmira, N.Y., detailing how 115 former musicians and singers for Fred
Waring's Pennsylvanians met in East
Stroudsburg, Pa. to rekindle their memories. They came from 28 states. Ninety-

Radio pioneer Fred Waring
one-year-old Leonard Kranendonk, who
had been a featured bass soloist from
1938 to 1981, traveled 1,000 miles from
Florida. One thousand people crowded
the East Stroudsburg High School to
hear the performers sing many of the
Waring arrangements. Iwish Ihad been
there.
One of the first
Waring was a radio pioneer. WWJ of
Detroit carried some of his very first
broadcasts. During the early years of
radio, Waring's Pennsylvanians were
heard 15 minutes aday, five days aweek
under the sponsorship of Chesterfield
Cigarettes beginning in 1939 and
extending to 1944. His show originated
from the Vanderbilt Theatre in New
York and he treated his studio audience
to aone- hour show at the conclusion of
every broadcast. For five consecutive
years his program was named the "Best
Quarter Hour Program" by newspaper
radio editors in the United States and
Canada. During the ' 30's and 40's
Waring's Pennsylvanians were a staple
on network radio including CBS and
NBC, and his sponsors included the Ford
Motor Company, Chesterfield Cigarettes
and General Electric.
Fred was born in rural Pennsylvania on
June 9, 1900. A teenage birthday present
forever shaped his life: A banjo. With
his brother Tom at the piano, and boyhood friends Poley McClintock on the
drums and Fred Buck on another banjo,
he formed a group called the
Banjazzatra.
As freshman engineering student at
Penn State in the early 1920s, the
Banjazzatra, now called the Collegians,
booked aprestigious engagement at the
University of Michigan. Even though

they were only abackup band, the crowd
went wild. Soon the Collegians were
booked for a month solid. Waring
dropped out of Penn State, changed the
name of his group to the Pennsylvanians,
and earned an international reputation.
Fame and longevity
For several decades, Fred Waring and
his Pennsylvanians were a household
word. What made him so popular? Why
was he different from all the other popular musicians of the ' 20s, ' 30s and '40s?
For one thing, quality. Waring was aperfectionist. The Waring blend was perfection musically personified.
When he first decided to try a radio
broadcast, he rented a sound studio for
several days and cut about 200 transcriptions. He was determined to present the
best possible sound to the radio audience. All of this was for asingle broadcast emanating out of Cleveland, Ohio.
But the Herculean effort was a success.
Old Gold Cigarettes sponsored his first
series of radio programs beginning in
1933 on the CBS radio network on
Wednesday nights.
Then the Ford Motor Company picked
up his sponsorship in 1934 and by 1935
he was heard on both CBS and the Blue
Network. By the time Waring was a
national success in 1933, small radio stations all over the country began producing their own Fred Waring programs
using phonograph records of his group.
To stop them. Waring didn't make
another record for 10 years.
Later he had adaily half-hour morning
program on NBC sponsored by
Johnson's Wax that was probably the
highest priced daytime program of its
time, costing $ 18,000 for the orchestra
alone. This program received numerous
awards.
In 1949 Waring made the transition to
television. Many successful radio personalities floundered when they attempted to bring their shows to TV. Not Fred
Waring. Following the same methodical
approach to details that made him asuccess in radio, Waring hired ayoung Bob
Banner to be his TV producer. Banner,
who produced the Gary Moore Show.
understood the differences between radio
and TV.
Radio with pictures
Radio required little more than the
Pennsylvanians singing interspersed with
Waring's engaging comments. TV
required full-blown skits akin to minibroadway productions. Elaborate sets,
lavish customs, plenty of action, creative
camera work and frequent guest stars
including Jessica Tandy, Hume Cronyn
and Celeste Holm insured a large audience for this weekly Sunday evening
program. Surviving kinescopes of his
TV programs show aremarkably innovative and sophisticated program for its
time.
After five years, Waring quit his weekly TV program, opting for occasional
specials.
Waring was quick to recognize new talent, and many professional musicians
and singers were first showcased on
Waring's programs. They included
choral director Robert Shaw, guitarist
Les Paul and movie stars Rosemary and
Priscilla Lane. Waring's Lumpy

Branahan, whose Little Orley stories
entertained young and old alike, went on
to become Mr. Greenjeans on Mr.
Roger's Neighborhood.
Throughout the years many Miss
America's
traveled
with
the
Pennsylvanians. His soloists were singularly talented. Gordon Goodman's soaring tenor voice was a featured Waring
attraction for 22 years. Jane Wilson's
melodic soprano voice enchanted radio
and TV listeners for years.
Waring was an innovator. In a 1931
stage production he equipped every
member of his chorus with amegaphone,
creating anon-electrical amplifier. In the
1960s, he championed the Cordovox
accordion, featuring accordionist Betty
Ann McCall. At that time the Cordovox
included two unwieldy suitcase size
units filled with vacuum tubes plus the
24-pound accordion, interconnected with
acable several inches in diameter. He
even invented the Waring blender.
Surrounded by talent
Amazingly, this college dropout was
even an educator. Waring's real forte
was choral music. He took the popular
music of several generations and turned
it into lush choral arrangements that
seemed to surround you and take you out
of yourself. He surrounded himself with
extraordinary arrangers, including Roy
Ringwald, Hawley Ades, Harry Simeone
and Livingston Gearhart. His Shawnee
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Press arrangements have been used by
high school, college and church choral
groups for at least five decades.
Beginning in 1945, Waring established
an annual summer music workshop at
Delaware Water Gap, Pa. The Waring
Music Workshop developed into ahotelsize dormitory, dining room, rehearsal
and lecture halls and even included stateof-the art recording facilities. Each year
more than 10,000 choral conductors,
teachers and others attended the workshops to learn the Waring technique.
One of Fred's concerns was that people
be able to understand the words of the
songs. To that end, he created a technique he called, "tone syllable." In his
method of enunciation, the group sang
every component sound in every word in
acarefully defined unison. Choral directors around the world adopted his
approach to choral music.
Waring educated through his music,
too. He delighted in interspersing classical music in his concerts and records.
Almost always in a way that would
entertain while still maintaining the dignity of the original piece. But he could
have fun with aserious selection. And he
was not above creating words for classical numbers that never had any. Waring
once stated, " Ialways felt that the static
presentation of ' long hair' material could
be enhanced with lyrics."
Liebestraum and The Nutcracker Suite
were two of the most successful classical
pieces to which Waring added his own
words. Rigid musicologists may have
cringed at some Waring arrangements,
but tens of thousands of Americans had
continued on page 14
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do the rest.
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How Well Do You Know Your AM Array?
a long sample line to allow an arc to
occur. If atransformer is suspect, swap it
with one from another tower ( any but the
reference tower) and see if the problem
disappears.
The most suspect indicating instrument
in any radio station is the base current
ammeter. These instuments lie like a
slick politician. From the moment they
leave the factory their calibration
becomes suspect. Vibration, magnetic
anomalies, temperature, humidity,
insects, moisture—everything—affects
their accuracy. Toroidal current meters
can also lie, but they are more reliable
than thermocouple meters. If everything
else is okay ( antenna monitor parameters
and monitor points), suspect one of the
Inspect loops
meters.
Inspect the loops up close, looking for
The very best way to keep base current
corrosion, loose connections and hardmeters accurate is to use one meter at all
ware, etc. Most loops attach to the samthe towers, carrying it to the towers and
ple line with an N- or UHF-connector of
plugging it in when needed and storing it
some sort. Check these connectors for
water, corrosion, etc. There may be a in the controlled environment of the
transmitter building when not in use.
copper strap or braid used to jumper from
This can be done with either type of
the connector to the open end of the loop.
meter.
This strap can easily break loose from the
A likely cause of ahigh monitor point
loop. Be sure that it is well bonded to the
reading is an anomaly at or in the vicinity
metal of the loop.
of the point itself. Re- radiators and other
Toroidal transformers can, from time to
time, cause problems when used in a factors beyond the station's control can
influence the field strength at a monitor
sampling system. Some are prone to arc
point. If you find a point high, don't
internally when their output is unloaded.
adjust anything. Measure five or six
While sample lines should always be terpoints on the radial and see how they
minated in the load resistors in the antencompare to the last full or partial proof. If
na monitor, it is possible that enough
they are in, you can assume the array is
voltage could develop at the tower end of
continued from page 11

reflectometer ( TDR). These devices are
generally available for rent, and many
tower riggers now have TDRs in their
shops.
Sample loops can cause trouble, with
welds
and
insulators
breaking.
Sometimes high winds can blow loops
around so that they are no longer properly oriented. A sample loop should be
positioned so that it is perpendicular to
the tower face behind it. A good way to
check loop alignment is to stand at the
tower base and look up at the loop—if
positioned properly, the loop should line
up with the guy wire.
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in adjustment and the monitor point itself
has become unusable. § 73.158 specifies
the procedure for changing the monitor
point on aradial.
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always suspect them first, but they aren't
always the problem.
A symptom common to component failure is heat. Shut the system down and
immediately but carefully touch all the
components in the phasor and ATUs.
Some components may be warm but
none should run hot. Suspect any hot
component. Look at all the coils for discoloration caused by heating. Loose
hardware can get red hot under current,
causing oxidation and an intermittent
connection. Look for leaking capacitors
as well.
If you have an RF bridge on hand, use it
to measure the reactance of any suspect
components. If you aren't fortunate
enough to have abridge at your disposal,
you can use a capacitor checker. Many
stations have the old-style "magic eye"
capacitor checkers lying about.

Needing adjustment
If the entire radial is high. the array may
be out of adjustment. even though the
array parameters are all within adjustment. This can easily occur in arrays with
very tight nulls. Before you start cranking, though, it is agood idea to put the
array in the non-directional mode and
look at five or six points along the radial
both ND and DA. Compare the ratios
with those in the last full proof. It could
be that aconductivity change is responsiODD
ble for the high readings and the array is
Cris Alexander is director of engineerin adjustment.
ing for Crawford Broadcasting in
From time to time, parts do fail in direcDallas, Texas. He can be reached care
tional antennas. The most common failure component is the mica capacitor. I ofRW.

Waring Remembered
For Pioneering Work
continued from page 13
ed the person in charge of the spotlights to turn one on those who were
their first exposure to serious music
still filing into their seats in the now
through his concerts.
dark auditorium. "We made it all the
Fred Waring was proud to be an
way from New York on time.
American and took every opportunity to
prove it. Irving Berlin's "Give Me Your Couldn't you make it from your home
a few blocks away?" he teasingly
Tired, Your Poor" based on the Emma
asked the now embarrassed latecomLazarus poem on the Statue of Liberty
ers. "Does anyone here know this bald
was afrequent number in Waring proman?" he asked when the spotlight
grams, conceits and records. He produced
at least three LPs
dedicated
to
American
themes.
Ro.,
Ringwald's The
Song of America
may well be the
pinnacle
of those albums.
A musical saga. it
chronicles
America's history
from
the
Fred Waring's Pennsylvanians
landing of the
singled out another hapless person.
Pilgrim's to the death of Abraham
"He's apparently lost his way."
Lincoln.
Then the spotlight was extinguished
It was released on both the Decca
and the first strains of " IHear Music"
and Capitol labels. His last patriotic
softly wafted through the auditorium.
album, America IHear You Singing,
It was anight of magical music that I
was a combined effort with Frank
will forever remember. As always, the
Sinatra and Bing Crosby. Waring
evening ended with the equally soft
himself wrote several patriotic songs,
refrain "Sleep."
including Where In The World But In
Fred Waring's Pennsylvanians no
America, Army Hymn and The Flying
longer tour the country and his proMarines.
gram has been off the air waves for
Waring always loved an audience.
more than 40 years. But the quality
Year after year he took his
Pennsylvanians on grueling tours of and excellence of his life and music
continue to shape American music
America's heartland, often covering
through the teachers and conductors
150 cities. During the radio years, his
who studied at his workshops and lisprogram originated from towns and
tened to his music on radio and
cities all across America. Ifirst heard
records.
him in concert in Salt Lake City on Jan.
Istill hear music. And the music I
26, 1963. He was at his peak. These
hear is that of Fred Waring and his
were his mature years. He was tall,
Pennsylvanians.
erect, gray haired and just slightly
D
pudgy. His voice was both authoritative
Read Burgan is a writer, producer
and engaging. His humor was pleasant,
and photographer and aformer radio
sometimes wittingly sarcastic.
station manager. He can be reached
Precisely at 8:30 the lights dimmed.
at 906-296-0652.
Then after aslight pause, he instruct-
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The Power Studio From Roland

The new DM-800 provides power, speed, portability and reliability like no other system available.
Power Eight discrete tracks with 100 layers per track.
12 channel automated mixing and EQ. Time compression
and pitch correction. Nondestructive, full featured editing.
Sub-frame accurate SMP1E sync. Optional ADAT, DA88
or RS-422 interface.

Speed The DM-800 is easy, fast and quick to learn, using

powerful hardware controls with tape recorder style punch in
and out. No computer required.

MIDI Support The DM-800 supports MMC, MTC and
dynamic functions like tempo mapping, bar and beat editing,

control of external sequencers and trigger mode for instant
phrase playback.

Portability All the features and functions you need are
contained in asingle 12 pound unit. You can literally grab it
and take it with you. Uses internal and external SCSI drives.
View any level of information on the built-in LCD or plug the
DM-800 directly into your video monitor.

Reliability The DM-800 is acompletely dedicated piece
ofhardware with Roland's renowned reliability.

Price Incredible Power. Incredible Price. $5995.

Call today for your free brochure and video.

Roland®
Roland Corporation U.S. 7200 Dominion Circle Los Angeles, CA 90040 (213) 685-5141 Ext. 756 Fax (213) 726-3267
Roland Canada Music Ltc. 5480 Parkwood Way Richmond, B.C. V6V 2M4 (604) 270-6626 Fax (604) 270-7174
Cirde ( 185) Om Reed« Simko Card
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ow's the time to get your hands on SoundLink —the first Random Access
Digital Audio Multi-Track system with all the critial functions you need at a
price you can live with.
An all- in- one system, SoundLink provides hard disk recording, mixing,
non-destructive editin signal processing and MIDI recording in one comprehensive
and afforable package.
If you want awhole new feeling about digital audio production, please call
Korg Professional Audio at 800-645-3188 Ext: 280.
In NY, call 516-333-9100.

SoundLink
MIRE

Professional Audio

©1993 Korg USA
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An AES Full
of DAWs
see page 28

Equipment and Applications for Radio Production and Recording
PRODUCT EVALUATION

tine monikifing, studio use
not operated at high volume near microphones).
casual listening, and other lessdemanding situations.
Only time will tell how the headphone
would stand up in heavy usage, but it
seems well- made and sturdy. A three-year
warranty ( on all models) suggests that the
manufacturer has faith in its products'
durability.

Headphone Choices from MB Quart
by Doug Fearn
POCOPSON, Pa. MB Quart is a
German manufacturer of headphones,
loudspeakers, and car stereo components.
Irecently evaluated two models of MB
Quart headphones— the top- of- the- line
QP 400. and the more utilitarian QP 75X.
These two products share a couple of
characteristics:
they are very
comfortable to
wear and they
are well- made.
This is a
dynamic headphone that carries a retail price
of $ 299. High quality plastic
materials
are
used for the ear
cups and band,
with a velourlike
material
where the headphones contact the user.
The QP 400 headphone is light, about II
ounces ( without cableh and probably the
most comfortable headphone 1have ever
tried. It is not the sealed type and the isotation from outside noise is virtually nil.
Suspended with elastic cords, the earpieces are free to swing in any plane to
accommodate the user's head. The elastic
cords are well protected and all but hidden. A " Y" cord connects the two earpieces to a 3- meter ( about 10 feet) flat
cord that terminates in a beautiful goldplated quarter- inch stereo plug.
A samarium-cobalt magnet is used, and
the manufacturer specifies the frequency
response at 14 Hz to 24.1 kHz, but with
no indication of the flatness within that
bandwidth. The impedance is 300 ohms
and they are said to accept a continuous
input of 100 mW for 93 dB output. Much
of the information is in German. and I
was not familiar with their distortion
measurement specification. But that's not
Product Capsule:
MB Quart OP 75X
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For more information, cir le Reader Service 158;
or call MB Quart at 508-668-8973.

really what's important—how they sound
is.
Ilistened to the QP 400 on avariety of
material and was favorably impressed.
The sound was comparable to my AKG
K-240DF headphones, but not identical. I
felt the AKG sound was ahit "faster," but
the QP 400 sound was " rounder."
Interestingly, when Ifirst put on the QP

400, Ifelt they were decidedly lacking in
bass, but after using them over aperiod of
days, the low- end response seemed to
improve. The high-end is quite brilliant
and reasonably clean, while the mid-range
is very pleasant and easy to listen to.
The lows are comparable to other headphones of this type; they are there and
sound fine, but Ifelt it does not move the
air like a loudspeaker or a
sealed- type
headphone. The
QP 400 will
play as loud as
anyone
concerned about
preserving their
hearing would
want. The character of the
sound does not
change as the
level
is
increased.
If you are in the market for aheadphone
of this type. you should listen to avariety
of brands and models and pick what
sounds best to you. The QP 400 should
definitely he on your audition list.
The QP 400 would be used most often
for critical listening and monitoring. Its
lack of acoustic isolation could present

the spectrum is somewhat restricted compared to the QP 400. Also, the mid- range
is not as un colored as the QP 400.
That's not to say that the QP 75X does
not sound good. It is afine choice for rou-
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Nothing could
compete with the
wildly popular
EV 635A— until now.
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problems when used near microphones
and might not be the best choice if rapid
head movement is anticipated. The light
weight and minimal pressure makes it
easy to dislodge from the ears. But if you
want to sit back and enjoy the music, the
QP 400 will sound terrific and you might
even forget you are wearing it.
The $ 175 QP 75X headphone shares
many of the traits of the more expensive
QP 400. The construction and materials
are similar, and is also quite comfortable.
The 75X offers somewhat greater isolation from outside sound and tends to be
more secure on the user's head.
Also dynamic headphones. with
neodymium/boron magnets and polycarbonate diaphragms, the QP 75X has a
molded quarterinch plug at the end of its
10 foot cord. The published specs are
similar to the QP 400, hut the 75X does
not have the spacious and open sound of
the more expensive headphones. The
lows are fine, and the highs reasonably
clean, although the range at both ends of

the 635N/D— the
same "nail-hammering"
durability— infused
with the power of N/DYIVI®
THE ELECTRO -VOICE 635 N/D AND 635 N/D-3 ( CAMERA BLACK) MICS
MAY

LOOK AND SOUND LIKE THE LEGENDARY 635 A , BUT THERE

ARE SOME VERY POWERFUL DIFFERENCES
ULTRAHIGH- OUTPUT NEODYMIUM

IRON
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Meat And Potatoes
ála Fidelipac
Cartridge Machines

Magnetic Erasers

The DYNAMAX CTR10 Series needs no introduction. Over 10,000
units are installed in all four corners of the globe. Over the years, the unit
has been refined and now includes abrushless DC servomotor. The
CTR10 Series combines good value, reliability and high quality audio.

The DYNAMAX ESD10 uses dual full-track erase heads to ensure deep
cart erasure of 75 dB or more. The patented splice detector which requires
no sensitivity adjustments rapidly locates the splice and positions it perfectly
before recording.
The BLANK- IT hand held eraser is molded of rugged plastic for light
weight,easy to handle, quick and accurate tape erasing in any setting.
The MODEL 400 table-top eraser features ahardwood case, scuff resistant
laminate top and removable aluminum pivot pin permitting erasure of audio,
video or computer tape reels up to 11 inches in diameter x1inch wide.

Tape and Tape Cartridges
DYNAMAX COBALT Cartridges provide excellent high frequency
response, high sensitivity and increased head room, and are ideal for
top quality reproduction from adigital audio source.
The AUDIOMAX 4000 offers premium quality as well as phase and
bias compatibility with more expensive Type AA-4cartridges and is
suggested for stereo applications requiring elevated recording levels.
The MASTER CART yields maximum performance at standard
operating levels and is well suited for general purpose stereo recording.
The MODEL 300, workhorse of the broadcast industry for thirty years,
this cartridge is intended for monophonic use at standard recording levels.
DYN-400X Professional Back Lubricated Recording Tape is alow
noise mastering tape for use at standard recording levels and is
available on NAB hubs or 7inch reels.

Other Accessories
Fidelipac offers CARTRIDGE STORAGE SYSTEMS in numerous configurations including a25 slot vertical wall rack, a200 slot mobile carousel rack
mounted on heavy duty casters, and table-top units which hold 96 cartridges
or up to 48 cartridges ( as shown above).
Fidelipac's world standard WARNING LIGHTS are available in eight different languages plus custom versions on request. Back illuminated brilliant
red letters on an opaque black foreground command attention and visibility.
In addition, other useful accessories ( not shown) include alignment cartridges and precision gauges for head insertion and right angle zenith calibration.

For acomplete menu or information about our digital audio products, call Fidelipac.

DYNAMAX
BROADCAST PRODUCTS BY FIDELIPAC"

Fidelipac Corporation

P.O. Box 808

Moorestown, NJ 08057 U.S.A.
Cirde
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Roland SRC-2Is aFlexible Tool
by Rich Rarey
WASHINGTON In your studio setup,
you may have a number of digital
recorders, workstations, etc. that use differing sampling frequencies. This can
create aquandary if you need to convert
these digital sampling frequencies so that
these various devices can "talk" to each
other. Or maybe you need asimple, two
input digital mixer? Or you need a way
to accomplish both tasks.

Roland SRC 2

The Roland SRC-2dual sample rate converter may be the right tool for the job.
With its ability to digitally mix two distinct digital audio formats into aconverted
digital output, the SRC- 2 is sensibly
priced at $ 2,000. Further, the SRC- 2
accepts avariety of sync sources, including international video sync standards,
which will be awelcome feature in postproduction houses.
Audio workstation users could plug the
SRC-2output into their workstation, and
speed production by sample rate converting audio before it enters the workstation
(users would also get a "free" digital
input by doing this—essentially a2-by- 1
digital submixer).
The burden of connecting/disconnecting
each piece of digital gear to the one house
converter would be halved; connect any
two pieces of digital gear to the SRC-2's
inputs and leave them connected.
Selecting the output source "A" input,
"B" input, or aconverted mix of both is
easy from the front panel controls.
Studios and radio stations will find the
one-rack unit SRC-2 handy for adjusting
digital levels during recording or even
for simple mixing, such as from a CD
player ( using the optical TOS link) and
audio from digital tape.
The input section
In our tests at National Public Radio,
we found the SRC- 2front panel controls
easy to use, easy to see, and straightforward in operation. Each digital input has
a stepped gain control from - 18 dB to
+18 dB, with an LED indicator when the
gain is set to other than "0 dB" ( unity).
Below the gain knob is afour-switch DIP
cluster where switch 1selects WIDE or
NARROW "capture range," switch 2
engages aDC CUT filter that cuts audio
below 15 Hz, and switches 3and 4select
the input digital format: the XLR connector ( AES/EBU), "Coaxial" (The IEC-958
SPDIF), or optical ( EIAJ CP-340 TOS
link). Two vertical strips of six LEDs
show Left and Right channel input levels,
and if the GAIN is cranked up too much,
you'll be rewarded with steady red CLIP
LEDs.
According to the SRC- 2 manual, a
WIDE capture setting will accept any
clock from 28 kHz to 54 kHz, and a
NARROW setting will lock only when
the clock is at 32,44.1 or 48 kHz (+/- 0.2
percent). Once the four input DIP switches are set, the SRC-2quietly detects and
displays the incoming sample frequency,
emphasis, protection bit, and if the

incoming data stream is 24 bits long (20bit audio sample, plus 4auxiliary bits.
Although the SRC-2accepts 24-bit data,
according to the owner's manual, none of
the subcodes (four bits of the audio sample word and four auxiliary bits) will be
output. When the SRC- 2 locks to the
input, the UNLOCK indicator extinguishes.

Radio World
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the maximum level).
An OUTPUT SOURCE selector feeds
the sample rate converter to the outputs,
or the "A" or "B" input can be selected to
directly feed the outputs. In the "A" or
"B" positions, all digital processing is
bypassed, and the digital format at the
selected input is fed to the same-format
output connector.
It's unfortunate that the three SRC- 2
digital outputs cannot be used simultaneously; the user must choose between activating the AES/EBU ( XLR) output, or
the coaxial ( SPDIF) and optical outputs;
otherwise the SRC-2 could be used as a
convenient universal converter/distribution buffer.

trolled the SRC- 2's clock rate; convenient and trap- resistant indeed, because
we needed only to select the desired sampling frequency on the DAT to make a
recording, and we didn't even need to
know what the SCR- 2 input clock rate
was. An unlabeled green LED indicates
the SRC-2has locked to the sync source.
According to the signal flow diagram in
the owner's manual, the mixing of the "A"
The output section
and "B" inputs are accomplished after the
The output section is more complex
inputs have been sample converted to the
than the input, only because of
output clock rate, and just before they are
the myriad of synchro"blended." The master output level and
Sound quality
': nization selections
the levels of "A" and "B" inputs are conIn making our subjective listening tests
eI
requires some considtrolled by aconcentric two-knob assemon the SRC-2, we found ( not surprisingeration. Three video
bly; the inner knob controls output level,
ly) that aone- pass conversion from 48
frame rates ( 30, 29.97 and 25) are front
and the outer ring knob controls the level
kHz to 44.1 kHz didn't perceptibly
panel selectable, and the SRC-2automatbalance between "A" and "B". This is perchange the sound of the original; but we
ically adapts the video signal format
haps the most awkward, but most imporwondered what the result would be if we
(NTSC, PAL, SECAM or other "house"
tant, control on the SRC-2.
took the results of one pass, and convertvideo format) to its sync needs.
While each knob is mechanically indeed it three more times? When would
Audio professionals will find the WORD
pendent—and they do move smoothly
audible digital artifacts appear?
CLOCK synchronization setting handy
without sticking to each other—it is cumTo test our conversions, NPR Engineer
when converting to the "standard" clock
bersome to try to adjust both "on the fly."
Michael Schweppe provided two of his
frequencies, such as 32 kHz, 44.1 kHz, or
Two separate level controls for "A" and
master DAT recordings that contained
48 kHz (+/- 0.2 percent). Such WORD
"B" inputs would have been more tidy.
music material that we thought would
CLOCK data output is available from sevThe output level "ATTEN" (attenuator)
sufficiently test the conversion process.
eral professional DAT recorders, and
smoothly fades left and right channel levTo summarize the test, it took two comwhen connected to
els from "unity gain"
plete passes from 44.1 kHz to 48 kHz to
the
SRC- 2,
the
to " infinity," and
44.1 kHz and back to 48 kHz to cause
Product Capsule . Roland SRC-2
recording
DAT
should suffice for all
audio artifacts, and those consisted of a
Dual Sample Rate Converter
selects the output
but the most sensitive
slight increase in noise. One more passe
sampling rate by
fade outs.
back to 44.1 kHz revealed more noise,
Thumbs Thumbs
sending the appropriAccording to the
some harshness and imaging artifacts. But
Up
Down
ate clock frequency to
user's manual, the
again this type of testing was extreme,
Flemblevudoolool
Au 1st ard ha Leh c/oulpto . onuol
the converter. The
balance control's cenEa‘ylo-tne
/
.ound
SRC- 2 SAMPLING
ter detent position sets
Summary
RATE control then
"A" and "B" level to While digital artifacts may be present
For more information. ci cle Reader Service 79,
has no effect.
3 dB; turning the balwhen using any sample rate converter in
or call Roland a 213-685-514 I
The last sync choice
ance toward " A"' such an extreme way, the Roland SRC-2
is "INPUT A," where
increases the " A"
not only performed well in real world
clock is derived from the digital signal
level to unity while decreasing the "B"
studio conditions with excellent audio,
connected to the "A" input. This setting is
level to infinity.
but we found that its easy, flexible conuseful for a " hands-off" conversion,
A six-switch DIP cluster controls lesstrols fairly begged us to test it to the
where users may want to convert adigital
used output features, such as Type I/Type
limit.
signal on the "B" input to the clock rate
II ( AES/EBU or SPDIF, Optical),
Overall, the SRC-2 is aquality, useful
of the "A," and the users might not have
Emphasis, Protect Bit for Type II outdigital tool that would be welcome in any
access to a WORD or VIDEO sync to
puts, Peak Hold ( Peak indicator LEDs
audio or video studio.
ODD
accomplish the process (especially handy
persisting or lasting one second), and
if the SRC-2 is remotely located and the
CLIP SENSitivity ( lights when any one
Rich Rares' is technical director for
"A" input frequency is periodically
sample reaches maximum level, or lights
National Public Radio's " All Things
changed, or is a "WIDE" frequency).
when three consecutive samples reach
Considered."
What is an appropriate sync source? Why
even bother with sync? These questions
would deserve atext book- length discussion. and I'll delve into that someday. But
we found using the simplest sync source
seemed to work the best. In conversion
tests, we connected a Sony 7010 DAT
427 SOUND EFFECTS
recorder ("the source") into the SRC- 2,
BUY-OUT MUSIC — $99
$89.00
and connected the SRC- 2 output into
Sixty 60- second music 12eG15 for
For
a
5-CD
set with a30-day
another Sony 7010 ("the destination").
198 :30 & :
60 music beds for ....$198
In our first conversion test, we used no
money-back guarantee.
120 production effects "zings, zaps
synchronization at all; each device used
and zoodads for
$99
Take an extra $10 off if you mention this ad!
its own free-running oscillator. The result
112 New Lasers & Sweepers for $99
was terrible. The destination DAT
Send $ 79 to Ghostwriters
For FREE PETAILS on
recorded glitches that ruined the record2412
Unity Ave. N., Dept. RW
production music, sound
ing. We switched the destination DAT
Minneapolis, MN 55422
effects, call
into EXTernal sync, and configured it so
that it would use the incoming digital
For credit card orders call
audio for synchronization. This time, no
glitches. We realized that when the destination DAT's capture is set to NARREADER SERVICE 161
READER SERVICE 161
ROW, aclock rate variation of as little as
88 Hz could cause glitches.
ATTENTION PROVIDERS!
For the remainder of our subjective tests
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Radio Station and Recording Studio owners/managers and
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connected the 7010's digital WORD output to the SRC-2, and the DAT then con-
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•Switching Between Composite STL s
•Main/Alternate Processing Switching
•Feed Two Transmitters and an RDBS Encoder
•Feed one SCA Generator to Two Transmitters
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• Generous warranty
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•3Isolated Outputs
•Individual Level Control for Each Output
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Sweetening the Mix for Broadcast
Last in aseries
by Mike Joseph
KANSAS CITY, Mo. In article number two, we discussed the general issues
surrounding the presentation and/or capture of live music events for broadcast,
and took alook at several simple ways to
get live music on the air.
In this article, we'll concentrate on the
"most correct" of the options: assembling
adedicated mixing stack to capture it the
way you want it.
The right split
Ideally, the following approach is preferred for any stereo mixing ( whether
live-to-air or captured-to-tape), or serious
multitrack recording: Put someone on a
separate console far away, with his or her
own intercom station, in an acoustically
treated environment ( truck or room).
Listen in on agood set of monitor speakers. Let him set levels, adjust compressors and fiddle with the EQ specific for
your recording/broadcast goals, not compromised for the sound reinforcement
mix.
This guarantees real-time. high quality
mixing and monitoring results away from
the performance area. There is just no
way to get it completely right without
full control, as it is going down, in an
environment where you are able to hear
what you are doing.

To make your audio equipment function
as an extension of the sound reinforcement system's stage microphone package, get yourself agood two or three way
transformer splitter, with ground lifts.
These can be rented or borrowed from
any number of sound reinforcement company or remote broadcasting support outfits. Use the same mics on stage that the
sound system operators normally would,
augmented by some higher quality units
(condensers, DI boxes) for overheads or
keys. Use lots of compressors, but don't
use them too much.

If, however, you
captured the music
to tape, then the
fun world of final
production is just
beginning.
Why are mic splitting transformers
required on each and every mic channel?
Generally, you want total electrical isolation from the other audio systems. The
monitor console on stage is probably running on the same AC power leg as the
FOH ( front of house mixing system),
whereas your mixing console won't be,
and shouldn't be, if you're doing it right.
The power leg that the PA system is on is
being modulated by one bazillion watts
of amplifier juice, all dancing in sync to

the rhythm of the kick. You don't want
your gear riding those surges.
Unfortunately. this probably also puts
you out of polarity. AC power phasewise, so you really need the isolation.
Ground loops between pieces of gear getting power from different locations cause
hum, buzz, and opportunistic light dimmer SCR/triac noise. You can definitely
hear junk like that on tape or over the air,
noise that you would never notice live
when the band is cranked-up.
Improper loading of amic fed to two or
three simultaneous boards alters the
microphone's spectral response, reduces
output level and increases distortion, all
due to capacitive and inductive effects
and output voltage division (meaning less
drive level). These are bad things. And
yes, it happens between two boards also,
such as the PA company's on-stage monitor and FOH consoles, if they don't use
abuffered or transformer isolated split.
Many get away without them, or will
even stand there and argue that they are
not required. Chalk it up to ignorance on
their part, plus that fact that a full- tiltboogie PA system is not a laboratory
microscope for precision monitoring, the
way astudio or home stereo system can
be.
Another thing to keep in mind when
dealing with on-stage microphones is that
only one board can phantom power acondenser mic or active DI box at a time.
Which board? It should be your record-

ing/mixing console. Transformer- isolating
the other consoles keeps your 48 VDC off
of their mic inputs, which are probably
active transformerless to begin with.
What happens if you don't follow this
transformer isolation rule? Well, ever
wonder why your mic level drops suddenly? Maybe somebody hit an input
attenuation pad on their less-expensive
board, or switched on their phantom
power while yours was also on.
Want to see DC offset and the CMRR
go out the window? Don't use transformers and passively "Y" cord-split the mic
feed three ways while adding phantom
power!
Post follow-ups
It you've taken the mix live- to-air, and
all your pre- production panned out
(meaning: the inserts were the right
length, the on-air jocks knew their stuff,
and the matched phone lines, Switched
56 or STL didn't crash), all that's left is
to get the mud off the cables and go
home.
If, however, you captured the music to
tape, then the fun world of final production is just beginning. If your tapes are
stereo, you may be in aposition to massage some general levels, slip in a little
corrective equalization ( most often needed to put the low end in the right "slot,"
as monitoring bass frequencies in afield
environment usually leaves much to be
desired) and pick the keeper takes before
you edit and assemble. Workstations
make life much easier here.
If the stereo tapes were cut to DAT,
continued on page 27

Wouldn't it be great
if all of your microphones
were wireless?

Now they can be!

e

Call for more information:

LECTROSONICS, INC.

581 Laser Rd., Rio Rancho, NI\A 87124

USA

(800) 821-1121
Ask for afree copy of the Wireless Guide

FAX: (505) 892-6243
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SIGNAL-TO-NOISE

Innovator Kloss Eyes Radio Market
by Frank Beacham
NEW YORK Henry Kloss is a living
legend in the consumer electronics industry. In 1952, while at Acoustic Research,
he and engineer Edgar Villchur changed
audio forever by introducing the original
acoustic suspension loudspeaker, the ARI. For the first time, a "bookshelf' sized
speaker could deliver deep bass sounds.
In the early 1960s. at KLH, Kloss built
the first high selectivity FM radio—the
Model Eight, and the first successful audio
product to use transistors—the Model
Eleven portable phonograph. Later at
Advent and Kloss Video, he became apioneer in home theater with asuccessful line
of two-piece video projection systems.
While at Advent, Kloss also transformed
the compact audio cassette from adictation
to a music medium by introducing the
Model 200, the very first cassette tape
deck to employ Dolby B noise reduction.
Refining audio
Now, at age 65, Kloss is still re-defining
home audio technology at Cambridge
Soundworks in Newton, Mass. There he
has created anew line of speakers, powered subwoofers and his latest invention,
Soundworks, anew three-channel subcompact subwoofer/satellite sound system that
sells for the remarkably low price of $ 199.
Ironically, the new Soundworks product,
which is targeted for multimedia applica-

tions, has Henry Kloss once again re-thinking radio receivers. That's good news for
anyone that cares about the sonic quality of
radio broadcasting.
To understand the significance of Kloss's
current pursuit, one must turn the
clock back almost 40 years to a
time when FM

Henry Kloss (pictured at
right) designed the first
high selectivity FM radio,
the Model Eight (above).
radio was still in the development
stage. Most "table" radios of the
era provided poor FM reception
and even poorer sound quality.
Decent FM meant purchasing a
very expensive, complex, highend FM tuner, something few had
the cash or the desire to do.
All that changed in 1961, when Kloss
introduced the KLH Model Eight FM
radio. The Model Eight—a now classic
minimalist design in asolid walnut cabi-
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By using Hybrid and monolithic microwave integrated circuits with surface
mount technology, we increased performance and reliability while reducing
costs. This translates to value and savings on your bottom line.
For 35 years MARTI has been engineering value into every piece of
equipment. Now we've built the STL-15C at alower cost with improved
performance, in only two rack spaces. For more information on the
Composite STL-15C at aMARTI price, call (817) 645-9163.

net—consisted of an advanced FM tuner
and asmall vacuum tube amplifier, combined with aspeaker cabinet that contained
two matching speaker drivers.
The Model Eight was the result of pairing
two simultaneous technology
breakthroughs.
The
speakers were a
product of a study
commissioned for a
new PA system for
the United States
Senate. At
KLH, Kloss
was assigned
the task of
designing a
very small,
highly accurate loudspeaker, one
of
which
would
be
installed in
each of the
100 desks in
the Senate
chambers.
The bottom
line is the speaker—which did aremarkable job of reproducing music— was
designed but never purchased ( to the
Senate's great loss).

mass market product.
To this day, the Model Eight is aprized
collectable worth far more than its original
price. Hundreds are still in daily use. But
Henry Kloss, as proud as he is of his original achievement, is not resting on his radio
laurels.
"There are afew people who still want
good radios," Kloss said. "Iget calls all the
time from people asking where can they get
agood radio. But these days even the very
expensive ones sold aren't very good."
Those persistent requests. coupled with
the development of the compact
Soundworks system, turned Kloss's
thoughts back to radio design.

The future
The Soundwork is going to wake alot of
people of what can be done in avery small
size," Kloss said. "You could do it in atable
radio size. I'm very much desirous of building aradio that's better than we did before.
And Idon't see anybody else about to do it."
Kloss said his new radio would not be as
expensive as the Model Eight but " it
doesn't have to cost as much as the Bose
Wave radio ($349) to be very good."
A major design issue facing Kloss in creating anew generation radio is the question of bells and whistles. "There's all the
choices to be made about alarms, clocks,
bands, pre-programming," Kloss said.
"Before it was easy. You had a tuning
knob, atreble and avolume knob.
"One of the things holding me up is uncertainty about how simple you make it and
then how appealing you make it because of
the features it has," Kloss said. "I'm obviously leaning toward simplicity. But Idon't
know how many people get turned off when
The legendary Model Eight
you drop off these features."
About this same time. KLH was working
Kloss—on reflecting back on the Model
on a high performance FM tuner. The
Eight radio—said it can never be copied
research showed that one aspect of FM
because it was aproduct of adifferent era.
tuner performance—selectivity—was the
"Today people don't think in terms of buykey to high quality FM reception. This
ing something that 20 years later they'll be
would be a breakthrough in FM radio
glad they bought and still would be using,"
design.
he said. " It's the times. Things are so
So two components—anew tuner design
cheap that the attitude is: I'll buy it and if I
with high selectivity and acompact speaklike it, OK. If Idon't 1can always get
er originally designed for the U.S.
another one."
Senate—came together to create one of
flD O
classic FM receivers of all time. The
Frank
Beacham
is awriter, director and
Model Eight was the most expensive table
producer. His address is 163 Amsterdam
radio ever sold. It originally cost $ 159 in
Avenue, #36I, New York, NY 10023. Ean era when aMercedes Benz sold for less
than $5,000. Needless to say it was not a Mail: beacham@ radiomail. net.
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Companies with new product announcements for Studio Sessions
Product Guide should send them to Radio World, c/o Studio Sessions Editor,
5827 Columbia Pike, 3rd floor, Falls Church, Va. 22041
Otani CDC-600 CD Changer

MART!

Tilt Perliirmaiire-Valuti Leader in

1501 N. Maine, Cleburne, TX 76031
Phone: 817-645-9163 Fax: 817-641-3869
Dealer inquiries accepted. Contact Jim Godfrey.

Circle ( 159) On Reader Service Card

Designed for radio
broadcast, effects and
library storage, the
Otan iCDC- 600 is a
dual- drive CD changer. It can store up to
360 CDs.
Features include RS422 and RS- 232C
interfaces for external
control, TOC/subcode
output jacks. Multiple
CDC- 600s can be
daisy chained for even
more capacity.
For more information,
contact Otani at 415341-5900; or circle
Reader Service 219.

You used to have excuses for using aconsumer CD player. Perhaps you wanted audiophile
sound quality, but then you had to put up with pre-historic user controls. Maybe you wanted
an inexpensive player, but then you were saddled with awkward operation, marginal reliability
and even worse sound.

You HAVE No MORE EXCUSES.
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The DN-650F Professional CD Player changes everything. Denon has combined their
legendary audiophile sound quality with powerful features developed specifically for studio
and broadcast applications. Industry-proven professional controls include true instant start,
auto cue-to-music, index search and afull complement of professional input/outputs, such as
balanced and unbalanced audio, digital out, and aGPI interface. In addition, you can format
these features for your specific applications.
The Denon DN-650E Professional performance, economical price. And no excuses.
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A True Multitrack
RADAR gives you
as many dedicated
inputs and outputs
as there are tracks.
Buy RADAR as a
low cost 8track
recorder/editor
and upgrade to 16
or 24 when you
need more tracks.
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Otari's New
Workhorse!
Hard Disk
Recording Made Easy.

Fast
RADAR is adiskbased system, so
you don't have to
wait for it to "load
up." Just sit down
and go! And its
floppy drive gives
you fast easy software upgrades.

Easy to use

Flexible

Dedicated trans-

RADAR's variable

port, locate and
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sampling frequencies and Van-speed
let you maintain
quality sound while
using recording time

edit buttons make
RADAR fast and

Random Access Digital Audio Recorder—
Your Next 8-Track Production Machine!

intuitive. No mouse
or monitor! The
RE8Session

efficiently. RADAR

Controller gives

comes with over

you ascrub wheel,

4hours of track

track arming/solo-

time at 32 Khz

ing buttons, and

sampling rate.

locate/edit keys for
cut, copy, paste,
slip, loop and undo,

Rugged

plus much more!

Otanitough with
asteel enclosure.

RADAR RE-8Session Controller

We know radio

Reliable and Portable

stations! RADAR

RADAR's hard

37(1211

is built for professional use.

drives come with a
5year limited war-

For information call Otaniat (415) 341-5900.
Otan Corporation
L.S.A
Phone: (415) 341-5900
Fax: (415) 341-7200
N.Y. Sales: (212) 297-6109
L.A. Sales: (818) 972-3687

Marl, Inc.
Japan
Phone: (81) 4-2481-8626
Fax: (81) 4-2481-8633

Otari Deutschland GmbH
Gerrnaiy
Phone: (49) 2159-50861/62/63
Fax -(49) 2159-1778
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Otan iSingapore Pte., Ltd.
Phone: (65) 284-7211
Fax: (65) 284-4727

ranty. And at only
40 lbs. it's completely portable.
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Sweet Sound from Sound Values Kit
by John Diamantis
WASHINGTON It has been quite a
while since Ibuilt something from akit.
I'm not counting that little shortwave
receiver Ibuilt from Ramsey. Imean a
bona fide,
take a couple of days,
try
your
patience,
scrape your
knuckles on
the chassis
kinda kit.
Ahhh, the
smell
of
burning solder flux and
wire insulation brings
back fond
memories...
Enter Sound Values. This Columbus,
Ohio, company originally bought up the
entire parts inventory of Dynaco about 10
years ago, and have been agood source for
all of those parts you needed to get your
old Stereo 70 running. Now, Sound Values
has created aline of tube-based kits. Its
first offering is a40-watt, mono (or as is
proper, in today's audio lingo: monoblock)
amplifier, the Sound Valves M40.
Unless you listen in mono (no laughing,
some still do), you'll need two for stereo,
or five for your home theater surround
sound system. The asking price of $399
per kit may at first seem alittle steep for
just 40 watts, but compared to what kind
of sound you get from most transistor
amps costing under a $ 1,000, the price is
close to abargain.
Like the old days
The kit is packaged very similarly to the
Dynakits of yore, with circuit boards prewired, requiring the builder to physically
assemble the parts, wire the interconnections between the boards, the input and
output jacks. and power supply related
components. It took me about five hours
to build each amp, with no major difficulties, other than one or two tight spots,
and an error in the instructions, that was
pretty easy to figure out.
If you've never built akit before, and want
to do aneat job, count on acouple hours
more. And, if you happen to botch the job,
Sound Valves will repair it for anominal
fee. For those of you with all thumbs, no
time, and/or lots of dough, the M4Os are
available assembled at $499 per amp.
The instructions are well written, and
most things are arranged in logical order.
However, better illustrations of the finished product would be beneficial, especially for the neophyte so he or she could
check his or her work. My only real complaint is that the supplied gold plated RCA
phono jacks are fragile. While trying to
tighten the first one down, the threaded
section separated from the connector part.
Luckily, there's aRadio Shack around the
corner with similar jacks, so down time
was minimal. Iwould suggest, however,
that one of those industrial strength phono
jacks that bolt on from the front would be
more durable.

tion of aG.E. 6GH8A. The plate is directly coupled to the grid of the triode section
of the 6GH8A, which is set up as asplit
load (cathodyne) phase inverter, which is
AC coupled to the output tubes, amatched
pair of Russian EL-34Gs. The outputs are
run fixed bias, class AB I, which means
class A operation up to about 20 watts out.
They are connected ultra- linear—with
screens connected to taps on the output
primary at approximately 43 percent of
plate loading. Additionally, 20 dB of negative feedback is used.
The power supply high voltage winding
is full wave rectified by solid state devices,
and includes the output tubes' bias voltage
tap, which allows the bias to track the B+

voltage with line variations. B+ filtering is
accomplished with acapacitor-choke network, utilizing high value capacitors for
maximum energy storage and minimum
ripple. The application of B+ is delayed at
turn on by an SCR, which is controlled by
asimple timer circuit, set for about 45 seconds. The heater supply is low-voltage AC
and has asurge limiter to limit current inrush at turn on.
Ifirst tried the Sound Valves M40 at
home, on apair of QUAD ' 63 loudspeakers, in place of my usual pair of vintage
McIntosh MC-30s, which are 30 watts per
channel. This was apretty stiff test right
out of the box as the QUADs are
extrememly natural, clear and unforgiving

DX Ensemble
The ADX from PR&E. You've wanted one ever since
you first laid eyes on it. You knew it was the only
workstation to combine the speed and flexibility of
moving fader automation with the creative power of
digital editing. Problem was, you just couldn't
squeeze aPR&E console and aworkstation into
the budget. Well here's the alternative.
Introducing the Ensemble. Like
all members of the ADX family,
Ensemble was created specifically to
be the most effective and powerful
workstation for radio production. The
control surface of the ADX Ensemble gives
you maximum control over your mix... right
now. No more fooling around with mice, cute
little screen faders and unlabeled buttons. You don't
have time for that. With the Ensemble, even the most
complex commercials, spots or promos are asnap.
No other full-featured workstation is as fast to learn or
easy to use. The next time the AE sells one of those
"simple" spots for immediate release, don't panic. With
the ADX, you can be home for dinner. And lastminute changes are no problem, since ADX remembers
everything you do. Everything. Aspot produced last
month or even last year can be fully recalled/reset and
modified in minutes. ADX is aworkstation guaranteed
to reduce your stress level while extending your creative
reach.
Best of all, the ADX Ensemble is backed by the same
team of engineers and support staff that has made
PR&E the first choice among the world's leading
broadcasters. Call today for your full color brochure.

Pacific Recorders & Engineering Corporation
2070 Las Palmas Drive, Carlsbad, CA 92009
Tel: 619-438-3911 Fax: 619-438-9277
GSA Contract: GS-03F-4064B

Circuit design
The circuit is fairly simple, with awell
thought out power supply. The input is
AC coupled to the grid of the pentode secCircle ( 102) On Reader Service Card
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electrostatic reproducers. The M4Os
sounded good, and got better as time went
on. The low end was abit leaner than the
Mac's, but reached deeper. The mids were
clear, with voices sounding natural.
A little peaky
The high end bothered me abit, however. What at first appeared to be very good
transient response, turned out to be what
sounded like apeak around 8kHz. After
about and hour or so, it became a little
tiring. Itried several different CDs, but
the problem remained. Ieven substituted
another pre-amp, but no change.
Well, not all marriages are made in heaven, so after acouple of days, Imoved the
amps to another system utilizing apair of
JBL 4411 monitors. This match was much
better. It is ashame the production life of
continued on page 27

Audiences never age.
Music never changes.
Formats always stay the same.

And Digital is just a passing phase.
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We created the first successful all-digital sound
processor to give FM stations absolute flexibility.
Be able to adapt to new music, personalities, or
formats. Tailor sound to attract new audiences.
And have the ability to upgrade with simple,
inexpensive software— instead of tossing out an
entire capital investment.

Somehow, that makes alot more sense to us
than trying to compete in today's radio market
with outdated analog technology. But we could
be wrong. Dead wrong. After all, digital could be
just apassing phase. Elvis could really be living
in Cincinnati. And WKRP could be the future
Damn.
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Il A Harman International Company

1925 Alvarado St., San Leandro, CA 94577 USA

Phone I• 510 • 351. 3500 Fax 1.5100351.0500.

0 1994 AKG Acoustics, Inc. Orhan and OPTIMOD are registered trademarks ol AKG Acoustics, Inc. All other trademarks arc propeny of their respective companies.
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Tube Amp Kits Offer Quality Sound
continued from page 25

the 4411 wasn't longer, because Ifeel it is
the most accurate and cleanest "bookshelf
size" monitor JBL ever made. But, as they
used to say in the Bronx, "... too bad for
you, but Igot mine."

pied that space is now collecting dust
elsewhere. Ikept the Sound Valves
M4Os connected to this system for
about three weeks, leaving the system
on for days at a time, without encountering any problems.
What about some test
measurements? Don't let it
spoil your good time. but
I've found that most vacuum tube amplifier's spec
sheets are somewhat optimistic, if not just a bit of
fiction. But that just means
we really cannot correlate
good sound with simple
measurements like THD+N.
For continuity's sake, however. here they are:

Measurements
Output Power: Although
rated at 40 watts RMS continuous from 20 Hz to 20
kHz with less than 1percent
THD.
The best Icould get
The Sound Valves M40 amp takes only
was
33
watts 20 Hz - 10
about five hours to build
kHz, with 20 kHz clipping
Anyway, although there was still a at 12 watts. 1kHz clipping was 42 watts.
hint of high frequency peak, it wasn't a
SMPTE IMD: Rated at <0.1 percent at
1watt, Imeasured 0.06 percent. Rated at
big problem, and the overall presenta<0.5 percent at 40 watts; Imeasured 1
tion was quite impressive. Icould play
percent at 35 watts.
the system about as loud as Icould
Noise: Rated 85 dB below 40 watts out,
stand it. and the amps took it all in
Imeasured 81 dB; mostly very low level
stride. The sound was powerful, clean,
hum.
and quite realistic sounding. So much
Frequency response: Rated at 0.-3 dB
so that the amp that previously occu-

from 10 Hz-75 kHz: Imeasured -3dB at
70 kHz, no big deal.
While the Sound Valves M40 produced
a nice 10 kHz squarewave, there was a
single cycle of overshoot, 10 percent
high. If Iadded capacitive loading to the
nominal 8 ohm load to simulate a real
world speaker impedance, the ringing
increased in number of cycles, and in
amplitude. In other words, there was a
slight stability problem with load. A
check of the schematic found only asingle small loop compensation component
at the first amplifier stage. Iadded a470
pf capacitor across the feedback resistor,
and while that value wasn't optimum. it
reduced the squarewave ringing, and a

quick listen found the high frequency
problem mostly gone.
Summary
With the high frequency problem solved,
the Sound Valves M40 is areal nice amp.
For use in the studio, it sounds sound nicer
than most of the low-to- medium priced
transistor stuff out there ( not that it's all bad.
but most of it is), plus you'll get agood
feeling knowing you saved some bucks
building them yourself. The Sound Values
kits are simple, appear to he reliable, and
are, as the name implies, agood value.
ID ID
For more information. contact Sound
Values at 614-279-2383; or circle
Reader Service 125.
John Diamantis is director of technical
operations at WBIG-FM. WGMS-FM
and WTEMIAM Iin Washington, D.C.

WELCOME
TO THE DIGITAL
WORLD OF DIGILINK
•Replace cart machines live On Air while adding
walkaway CD, Satellite, or Tape automation
•On Air Base Price starts under $8,000
•8Track Editor base price starts under $5,500
•Smallest systems start at 10 hours stereo
audio storage (20 hours mono)
•Network more than 15 Digilink workstations

Sweetening the Mix For
Concert Broadcast
continued from page 21

beware: digital overs: ( signal which
exceeds all bits on) can often pass OK
on the original recording machines,
but may not necessarily output on a
different machine or brand of machine
in playback. This is primarily the case
when you are transfering digital- todigital, whether AES/EBU or S/PDIF,
going DAT-to-DAT or DAT-to-workstation. It's almost never a problem
when using the analog ins and outs.
Earb. Panasonic and Sony DAT
machines were notorious for muting
each other's over signals.
The lesson here? Watch those levels!
Leave at least 3dB of headroom on the
deck's LCD peak meters when recording to DAT. About 6dB is better. Don't
worry about noise levels off of tape; the
background noise of the instruments on
stage will far exceed any dynamic
range reductions caused by lowering
the drive levels to digital tape.
Tradc tricks
If you've cooked the whole hog and
cut your music to 8. 16 or 24 tracks,
congratulate yourself. You win the "Do
It Right While Going All The Way"
award. Take those puppies into the studio and mix ' em up real good. Be sure
to add enough audience ambience
(including those post-song, appreciative
sonies resulting from people's .hands
being forcibly banged together).
Depending on where the audience

pickup mics were placed (you did put
out audience mics, didn't you?), there
may be a slight echo ( time/distance
displacement) or hollowness introduced to the ambient stage sound
when the audience mics are potted up.
Try equalizing out ageneral region
below 600 Hz. You don't want the
extreme low end anyway, but sucking
out alittle of the 250 to 600 Hz bandwidth will remove the tubular effect.
Don't go too far; atoo-bright remaining track will sound artificial.
Also, if you have a single- ended
noise reduction unit, such as the
Behringer, Dolby, Drawmer, RSP or
Valley devices, among many others,
you may want to let the sweep filters
"ride" the audience pickup track. That
process, plus a little bit of gentle
downward expansion, will add alevel
of automated control.
What's left? Back-time the musical
segments, assemble to fit, add the
intros, outros, announce VOs and
inserts, and you've got ashow. There.
Now wasn't that easy?

With over 500 workstations sold worldwide in
the last 18 months and more than 400 of
those workstations sold in the U.S.A. it is little
wonder that Digilink is the # 1choice for a
digital audio hard disk workstation for
professional radio broadcasting. Whether for
On Air, Production, News, or Automation...
Digilink does it ALL.
For more information about the # 1selling
digital audio workstation for Radio, call or
write...
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Mike Joseph is the owner and aproducer/engineer at Rabbit Run
Productions, Kansas City. He is the former director of sales and marketing at
Valley Audio Products, marketing manager for Electro-Voice professional
products, and past editor of R'E'P
(Recording Engineer/Producer) and
Live Sound! magazines.

303-224-2248

ARRAKIS
0

27

1993 Arrakis Systems inc. 2619 Midpoint Drive, Fort ColUns, CO. 80525
Grcle ( 20) On Reader Service Card

28

Radio World

STUDIO SESSIONS

DAWs Move Toward Radio Production
by Chris Crump
SAN FRANCISCO For a radio production guy like myself, the 97th Annual
AES convention was just a bit overwhelming. Unlike any other trade convention Ihave ever attended, the AES
show covered every imaginable facet of
the audio industry.
While it appeared that the main focus of
the majority of manufacturers was the
realm of video/audio post production and
music production, it was surprising to see
how relatively few of these same manufacturers have developed their product
lines to address the needs of the radio
broadcast industry.
I'm not certain on the number of video
production houses in the U.S., but with
around 11,000 radio stations in this country. some manufacturers, however, are
beginning to realize the potential of tapping into the broadcast market.
Practically every major manufacturer at
the show touted some kind of a digital
audio editor. Digital audio workstations
(DAWs), digital multitrack recorders and
magnetooptical disk editors were displayed in abundance. No fewer than 30
exhibitors listed were displaying their
version of a DAW. With only four days
on the floor, Ihad the unenviable task of
trying to see as many of them as possible.
Numerous DAWs
Icertainly wasn't able to experience all
of the DAWs that were on display. The
fact of the matter though, was that all of
the systems on display did, basically, the
same things.
Most instituted graphic waveform editing, performed destructive/non-destructive editing and offered realtime playback from SCSI hard disk and/or magneto-optical drive. The biggest noticeable
differences between the various products
were in the surface controller options,
Graphical User Interfaces (GUI) that each
manufacturer provided, the speed and ease
of use of some of the various functions and
(perhaps most importantly) the cost.
As apotential end user of aDAW, Ihad
to take into consideration how the particular functions of asystem would fit my
individual production style and the particular needs of my broadcast facility.

Nearly every rep that demonstrated on
the machine was more than willing to
arrange an in- studio demo or trial on his
or her system so Icould get afeel for it
on my home turf.
Of the 34 companies that Ifound
exhibiting DAW products, only ahandful
were actually marketing to radio broadcast production. Of particular interest
were systems by Sonic Solutions, Studio
Audio Digital Equipment Inc. ( SADiE),
Studer, Korg and Doremi Labs/Pacific
Recorders.
Sonic Solutions, based in San Rafael,
Calif., offers apackage that the company

calls Sonic Radio Station. Using a standard Apple Macintosh platform. the systems basic package starts in the $7500
range ( without CPU) and features two
channels of digital I/O. 8channel playback from hard disk, complex editing
capabilities, real-time EQ, background
loading of sound file segment to hard
disk and very advanced networking
options. Sonic Radio utilizes Sonic
Solutions MediaNet technology to link
together multiple workstations allowing
them to access sound files and data from
another workstation in the facility.
Sonic Radio
Sonic Radio can operate on any Mac
PowerPC and is additionally available in
16 and 32 configurations. All of the systems utilize Sonic's UltraSonic Processor
card, which provides up to 16 channels of
digital I/O, up to 32 tracks of disk playback. and 32 filer sections—the highest
performance from any single card.
The British-made SADiE Disk Editor has
gained recent popularity within the radio

BIG. „ RICH... FULL

DIMENSION CONCERT SOUND
The CP2013 is the only composite processor with a fast, peak
responding AGC. Why? Because most AGO amplifiers are too
"envelope destructive" to be used this way.
The Benefits?
•Incredible
spatial effect
due to enhanced L- R
•Eliminates excessive subsonic energy
•Much cleaner than conventional composite clippers
•1.5dB louder, due to low second harmonic clipper, converts
"would be - distortion into useful modulation.

COMPROC CP•2013

Other features include two composite outputs, and a new zero
phase shift pilot feed- through circuit requiring no setup.

BIG SOUND...MEANS BIG NUMBERS
CALL NOW!!

(
HNATIHINIDES)
inc

42 Elaine St., Thompson CT 06277
203-935-9066 or 203-935-9242
FAX: 203-935-9919
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community. Studio Audio Digital
Equipment, based out of Nashville, Tenn.,
in the U.S., has developed a relatively
inexpensive, 2-in/4-out. IBMbased system
that starts at about $9,995 in astandard
turnkey configuration. While the SADiE
system doesn't have aspecific radio version, the fact of the matter is that 90 percent of its functions apply to all media.
The standard system comes equipped with
a486DX2/66 MHz PC with a2GB hard
drive but is also upgradable and offers several add-on media options including a
magneto-optical drive.
An XS floating point digital audio
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feat that Iknow of.
Dyaxis' virtual ergonomic GUI allows
the user to view multiple windows on the
screen which helps alleviate the need for
paging through windows to get to aspecific feature. It also supports the Open
Media Framework interchange for transfer of audio files between different OMFsupported systems with different file formats. It also offers slick options like an
Optical Plug & Play, DAT or exabyte
tape backup and Dolby AC- 2 4: Idata
compression to name afew.
As part of the Harman Group, Studer and
Lexicon are currently working on
advanced compression/limiter and reverb
effects to interface with the Dyaxis II. The
system, as are all Mac-based systems, is
networkable for file and data transfers utilizing Mac's Ethernet/Appletalk protocol.

The familiarity of Korg
Korg. a manu!acturcr known in the
music community for its extensive line of
electronic keyboards, has been a player
in the DAW arena for the past few years
with its SoundLink. This proprietary 8track integrated audio production system
has been finding a home in more and
more radio facilities these days.
The base SoundLink system starts at
$37.000 and features a 1.4GB hard drive
and a high speed 8mm tape back up
device. While, in my opinion, the learnprocessor card and aXACT analog coning curve is abit higher on this box than
verter and timecode card roundabout the
others, SoundLink features simple graphinternal hardware. It also offers control
ic waveform editing, a comprehensive
surface options such aJL Cooper's CS - and fully automated digital mixing sec10 or the Penny & Giles MM16 contion, time compression/expansion and
troller. The GUI is MS Windowsbased
some nice internal effects such as threeand is very user-friendly. It offers an
band EQ, reverb and a stereo compres-

Ihad to take into consideration how the
particular functions of a digital workstation
would fit my individual production style.
impressive variety of internal digital signal processing functions and editing features, plus the ability to import/export
MicroSoft WAV audio files.
Networking and file transfer is achieved
through the use of Windows for
Workgroups. SADiE is currently working with Broadcast Electronics in the
development of advanced archiving and
retrieval functions utilizing BE's
AudioVault MIE.
Studer's setup
The Studer Dyaxis IIbv, another Macbased system that is growing in popularity, is designed for the radio broadcast industry with acustom version that
operates on a Mac Centris 650, but has
no timecode in or out. Not being afeature that gets used very often in radio,
the exclusion of the timecode dramatically drops the price of the Dyaxis Hi
which starts at around $ 14.500 complete with a very attractive peripheral
edit controller which has control functions similar to those of a reliable
Studer tape deck.
One of the standout features of the
Dyaxis is that it allows you to record
onto atrack that has existing material. In
this manner, you can effectively record
source material while listening back to
what is already on the track. What is
equally impressive is the fact that you are
able to limitlessly layer tracks, sound
effects, etc. onto a single track. This
means you can hear all of the events
simultaneously—making the Dyaxis the
only box currently able to perform such a

sor/limiter. For those interested in MIDI
capabilities, SoundLink is equipped with
a 16- track MIDI recorder/sequencer
which, if you don't use a vast array of
keyboards, can be utilized to handle program and control changes on your
"MIDIable" outboard gear.
A familiar name to the broadcast industry, Pacific Recorders and Engineering,
has teamed up with Doremi Labs.
Utilizing DRM's Dawn II Software 4,
PR&E has developed avery intuitive and
sexy Mac- based hardware package it
calls the ADX Ensemble. The system
combines full EQ, mix and pan automation with touch -sensitive motorized
faders. The self-contained roll- around
unit operates on a Mac Power PC CPU
and features a2.4GB hard drive for 6.5
track hours at 44.1 kHz.
It is not avirtual track editor like the
majority of other DAWs, but rather
chooses to allow for eight discreet
tracks that correspond to the external
mix interface with twin stereo sends
and returns for effects per channel. The
self-contained unit is priced at about
the $ 40,000 range, but PR&E also
offers a package that integrates with
one of its fully loaded broadcast production consoles for about $ 75,000,
minus the furniture.
After just ashort tutorial, even the most
novice user would feel confident enough
to venture into some of the systems more
advanced features. Its ease of use, combined with 32 levels of undo make the
basics of this system pretty much idiotcontinued on page 30

Powerful, affordable
multi-track digital audio editing for broadcast production

Digidesign
Session 8TM

The

Shot with optional R-1 controller

Digidesign's award winning Session 8brings together direct-to-disk digital multi-track recording, digital mixing,
track bouncing, random access " cut and paste" style editing, and digital signal processing. It operates on IBM
compatible or Apple Macintosh computers and can be used as acomplete stand-alone studio or in
your existing mixer and effects.

njunction

with

One of the first things you'll notice about Session 8is how good it sounds. It supports 16- bit audio for 20 Hz to 20
kHz frequency response. It also has the simplest user interface available in acomputer based editing system. If you
know how to use arecorder and mixer, Session 8will be asnap!
There's never been abetter time to buy aSession 8than right now. New software features include Audio Scrub that
imitates rocking the reels on atape machine and Shuffle Edit for creating automatic butt splices and inserts. New
audio interfaces add even greater system flexibility. Session 8Mac now supports Sound Designer II for advanced
features and third party plug-in compatibility as well.
Best of all it's available from Digidesign, the manufacturer with more workstations in broadcast production than any
other, and BSW, the industry leader in sers ice and selection, with over 20 years experience in serving broadcasters.
Now you can own acomplete Session 8system with R-1 remote for less than $ 5,000.00 plus your Mac or IBM
compatible computer. So what are you waiting for! Call BSW today for details.

Call The BSW Digital Product Specialist Nearest You For Complete Details!

West Coast Region

Northeast Region

Southeast Region

Rick Kemp

Craig Kline

George Pupala

Phone: 800 • 426 • 8434
Fax:
800 • 231 • 7055

Phone: 800 • 762 • 5566

Phone: 800 • 518 • 5950

Fax:

Fax:

703 • 720 • 0710

B ROADCAST S UPPLE IV OR 1..D{$

7012 27th Street West Tacoma, WA 98466
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with the Digital Only CardD works on
any IBM-compatible 386 or higher and
will record right to your hard disk as well
as handle digital transfers from your CD
tasks. This very simple to use, well thought
sound effects library right to disk and
out program is available for just around
maintain pure digital signal integrity. The
Plymouth. Minnesota- based firm also
$600 and will soon be able to run on any
Power Mac or PowerBook 500-series.
offers a number of other digital editing
products and
peripherals.
Digital
Expressions out
of Bellevue,
Wash., featured
its Mac based
SoftSplice
Digital Audio
Editor which
starts at $ 1985
minus any disk
storage. The
company also
offer different disk,
Digidesign's Pro Tools III Digital Audio
tape back-up and A/D
Production System ( above) and Korg's
- D/A
converter
Soundlink system ( left) made
options.
appearances on the AES show floor.
Digidesign's Pro
Prismatica
Tools III Digital Audio Production
While the main thrust of
System is a favorite among video post
the Spectral Synthesis
user as demonstrated by the throngs of
people that consistently crammed its
presence at the AES was
booth. It is aMac- based system that inteon the introduction of
Prisma Music, the new,
grates with and is supported by a large
low-cost music producnumber of Digidesign products and
peripherals. It starts at under $8,000 and
tion version of its already
popular Audio Engine.
it expandable up to 64 analog or digital
tracks.
Spectral was also displaying the Prismatica
Akai now offers its proprietary 16- track
system.
DD1500 DAW that records to multitrack
Prismatica starts at
MO or hard drive. The system is comabout $4.000 without aCPU and utilizes
prised of a main audio processor, A/D the IBM based Windows format for its
D/A converters, the disk drive unit and
GUI. It has many advanced editing feathe system controller. The basic analog
tures in addition to a newly developed
and digital 4-in/4-out system is priced at
networking software package which will
$17,825 and comes with numerous con figuration options.
allow multiple users to share and swap
common
audio
files.
Spectral's
Laying the Foundation
AudioFiler software also allows the user
to convert digital audio to and from many
Fosi,s's Foundation 2000 garnered a
of today's standard file formats.
significant amount of attention from
Some other products definitely worth
attendees. The system is touted as the
checking out: DigitalAudio Labs Fast
fastest non-linear audio system on the
Eddie and The EdDitor Plus combined
market today and assures ease of use.
This proprietary system can be configured for up to 24 analog and digital I/0s
and can mix 16 simultaneous channels of
audio summed to 8- bus or stereo- mix
outputs. The Foundation offers many
interfacing as well as recording media
options.
WARD- BECK SYSTEMS
Another economical workstation ( about
$4,000) that is quite capable is the 486based unit MicroTechnology Micro
Sound Professional Desktop System. The
previous version was well reviewed last
fall in RW, and the latest version has
even more editing features.
Although the number of companies proRENAISSANCE SERIES
ducing
digital audio workstations continRADIO CONSOLES
ues
to
rise,
the question remains: How
The perfect choice for today ' s
long before manufacturers provide radio
"desk-top" radio environment.
with a complete production system that
• Integrates easily with most automation
systems
will allow not only for production, net• Includes four telephone send outputs
working and storage— but that will pro• Fully modular to simplify expansion
vide a randomly accessible on air playand service
•8, 16 and 24 input channel mainframes
back format— all of which that will operavailable
ate using a common framework. Steps
•Operates in live, live assist and
are being taken in that direction with the
walk-away modes
development of the Open Media
Value priced to fit most budgets!
Framework standard and digital media
Ward Beck Systems Ltd.
storage/delivery systems. hut it isn't quite
841 Progress Avenue, Scarborough,
there for broadcasters yet.
Ontario, Canada M1H 2X4
Cl
Phone: (416) 438-6550
Chris Crump is creative services director
FAX: ( 416) 438-3865
of Paxson Communications of Orlando,
Now Toll Free 1-800-771-2556
WJRR-FM. WMGE-FM, WWNZ(AA1) and

Workstations Aimed at Broadcasters
continued from page 28

proof. It also has very quick time compression/expansion function which is relatively transparent.
A new Roland
Other notable systems on display include
Roland's broadcast- specific DM- 800
DAW which, starting at $5995, offers
numerous and powerful features all in a
self-contained, lightweight box ( 12 lbs.).
The demonstrator of the system quickly
pointed out that the DM 800 has never
experienced an " in the field lock up,"
and that it combines all of the features of
the DM 80. Roland's most popular piece
of broadcast hardware. Plus, it has some
advanced interfacing capabilities and
hard disk recording options.
The Synclavier Company was promoting its latest line of products. The
Synclavier was formerly the mainstay of
New England Digital—since gone bankrupt. The Synclavier Company, formed
by ausers' group, has been developing a
number of products for one of the industry's high-end pieces of gear. They were
certainly enough to pique one's curiosity— utilizing Digidesign's Pro Tools,
Sound Tools and Audio Media hardware.
its own PostPro platform. as well as
OMF interchange and a new alliance
with Fostex. However, the box and its
price certainly aren't geared toward the
average broadcast entity.
One of the more interesting products on

the floor was presented by asmall company called OSC. The Deck II version
2.I is acomplete DAW software package
that runs on any Macintosh Quadra
840AV, Quadra 660AV or Centris
660AV with no audio card or additional
hardware required. It also runs on any
Mac II or higher utilizing cards from
Digidesign and Spectral Innovations.
OSC President and software developer
Josh Rosen gave me atour of his product
which had me jumping up and down wishing that my system would do the same

AEV
CELEBRATES AN
UNPRECEDENT
OUTSTANDING
WORLDWIDE

Radio Stations from all continents
enthusiastically praise EXCLUSIVE FM as an
extraordinary and absolutely exclusive event!

SUCCESS!

Fxclusive

SK FOR IT
the whole world is asking for it.

AEV
ITALY
Phone
39 + 51
950249
950350
Fax
950201
ELECTRONIC BROADCAST EQUIPMENT1
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Sony, FedEx. Sony, UPS.®
Sonj DHL. Sony, Airborne.®
Save on overnight

From Zephyr's

Zephyr is the

No other telephone-

shipping and save

first demonstration,

choice." Zephyr is

based system pro-

your sanity. With

// everyone

"ideal" for people

vides Zephyr's full

ZephyrTM and ISDN

away by the quality

without engineering

broadcast bandwidth

or Switched 56, your

coming down the

background, adds

with equal quality

commercials, promos,

phone line," says

Clausen. " It's so well

in both mono and

was blown

and voiceovers can

Cip. " People didn't

be delivered right

believe it."

•Full duplex 15kHz stereo
operation on one ISDN
line using Layer III coding.
•Mono 15kHz operation
on asingle ISDN "B"

designed."

channel or one Switched
56 line.
•Compatibility with older
7kHz codecs that use
G.722.

stereo.

•9600 baud RS-232 bidirectional data for communications and control.

now in full broadcast

•Four end-to-end "contact-

fidelity.

closures" for remote
machine operation.
•The ISDN terminal
adapter is built-in. A
V.35/X.21 port allows
Zephyr to be connected to
Switched 56 lines and
other data paths.

Chris Clausen, who

Zephyr uses

has lent his " pipes"

Layer

to the NBC-Network,

and economically

as an ISDN phone set.
Zephyr is capable of dialing any standard analog
telephone line for low-

Federal Express, and
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Chevrolet, among

the audio for trans-

production window,"

others, quips "When

mission.

says Joe Cipriano,
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Television Network.
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allows Zephyr to operate

III efficiently
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The Beet

•Unique telephone-mode

grade voice communications.
•Designed for simple operSYSTEMS

ation with full metering,
headphone jack, and

LAYER III

2101 Superior Avenue
Cleveland, Ohio 44114
216.241.7225
FAX: 216.241.4103
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Telos System, Zephyr. and The Best Way To Hear From There are trademarks of TLS Corp. Other trademarks are property of their respective owners.

Grde (95) Oa Reader Service Card

32

Radio World

January 25.

STUDIO SESSIONS

1 995

PRODUCT EVALUATION

Audix Music Mic Can Work for Radio
Hypercardioid Dynamic Mk Aims to Please
With Warm Sound, High Frequency Punch
by John Bisset
WASHINGTON Finding a microphone with performance that satisfies the
air staff as well as a price that satisfies
the general manager isn't always easy.
Billed as a professional concert
microphone, the Audix Model 0M-5
hypercardioid dynamic fills both of
these requirements. It has a warmth
found in microphones many times the
$329 list price. Judging by the con-

struction, the microphone is built to
last, and Audix backs up the product
with a two-year warranty. You'll also
find gold plated XLR connector pins,
and adesign that provides low handling
noise. For remote use, the mic comes
with a storage pouch. A nylon molded
holder, to fit standard mic threads, is
also included.
Although not intended for broadcast as
its primary market, Irecently tried the
0M-5 in a variety of broadcast applica-

tions; 1was very pleased with the results.
Before Iput the microphone out in the
field, Iused the 0M-5 with afactory provided foam "pop" filter that tamed some
of the high energy "poppiness" that it
exhibited. Once Iadded the filter, Itook
to the streets of Washington, D.C.
The greater than 30 dB background noise
rejection made it ideal for remote use. At a
very crowded (and noisy) remote held on the
street, where every restaurant in Washington, D.C.,
manned abooth selling
The Audix Model
their wares, the Audix
0M-5
0M-5 did asuperb job of
defining the talent's voice

ICU
Yotir

Phone Sys

and rejecting the background clutter.
In addition to sounding good, the inic's
sleek body with the matte black finish
looks good too. It's not too heavy and not
too light. Production folks at other stations
including Paxson Communications in
Florida, also have tried the 0M-5 and
complemented the mic on its sonic similarities to the Neumann U89iP48.
Ilater installed the mic in the production
facility for Liberty Broadcasting's WXTRFM in Washington, D.C. The mic replaced
arecently rebuilt EV RE- 20. Michael
Wolfgang, production voice for many of
the Liberty stations, liked the edge he
noticed with the 0M-5. He said the 0M-5
boosted the highs of his voice more naturally, while not compromising the lows.
Wolfgang said he liked the warmth
obtained with the 0M-5. Because he
Product Capsule: Audix 0M-5
Dynamic Microphone
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Weirdo on line one. Bitter psycho on two. Irritated
mom on three. Religious zealot on four. Talk radio
seems so simple. At least your phone system is, if
it's the new TS612 from Gentner.
The TS612 is asix- line (expandable to 12)
Telephone System. It features Gentner's
Direct Connect TechnologynA, which
allows you to hook it into aregular
phone line. Plus, its built-in handset and
keypad eliminate the need for another
screening phone. With the TS612, you
can talk to callers (even the Pizza Guy)
off-air, while other callers are on-air.
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See your Gentner rep today, or call
1-800-945-7730 and make your
life easier with the TS612. After
all, that psycho's still on line two.

Gentner
1-800-945-7730
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Down
/ Very " poppy" without windicreen

,e uarranty

/ No cable/connector Of instruci,r1

Superb backinuord

slice included
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For more information. circle Reader Service 13
or call Audix at 714-588-8072.

Technologically, the TS612 features built-in mix minus, to compliment Gentner's digital audio enhancement. It has two DCT
Superhybrids, automatic level control, dual air control surfaces,
optional screener control surface, and dual audio bus operation. You
also have DCT connection to your hard disk or studio PC, for
screening and controlling calls. But what would you expect —
the TS612 was designed specifically for talk shows.
,
7Pee,

Great value

Thumbs

needed a mic that added high frequency
punch to his voice to permit it to cut
through the surrounding audio in apromo
or stager, the 0M-5 appeared to give
Wolfgang that control.
Because broadcast needs are different
from live music, Audix shipped two
interchangeable heads: a circular ball
head for live vocal music and aflat head
designed for broadcasting and recording
applications. For our purposes, we
couldn't hear any appreciable difference
between the two. The pop filter was the
real difference.
Although the mic came with atest data
sheet, there were no instructions. This
was frustrating, because one assumes
pin 2 is hot when wiring the connector.
That was really the only irritant in an
otherwise positive few weeks Ispent
with the 0M-5. ( At press time, Audix
said it is planning to add a complete
owner's manual to the 0M-5 package).
In summary, if you add the pop filter
and you desire a microphone that has a
warm sound, yet with high frequency
energy, check out the Audix 0M-5. For
the money, you can't go wrong.

The digital way... the AEQ way.
The Radio of the Future at your Fingertip
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NIAR System

Fea:ures:

Specificaliions ami requirements:
> toaxiic codm and decoding iin conformity with ISO/MPEG Layer I.
> Ve-siens for DIME or Ccntinuous Data Channel telecommar d.
> Autonatic News Recording System activatec by DTMF.
> Funs on F'C 386 DX 33 or higher. with 2 Mb RAM minimum. requiring DOS 50 o-higher.
> Ails° opera -es under many, popular LAN's 3.S. like NOVELL 3.11. Personal Netware
Lantastic, etc.
> Eryes foi —ouch-screen„ mouse or track- bah included.
> 16! bits AID and D/A cony ers.ion.
> itnES-E-BU format digital inputs and outputs.
> 31.25 secomds of stereo audio per each Mbye, at 48 MHz and 256 Klbits/sec
> Storage capacity from 5 .oEO hours of stereo audio on hard disk
> Lr liminted storage on optical rewriteable disks ( capacity for 6 he urs cf sterec audio each).

>
>
>
>

Language selection.
Access selection by groups et use-irs..
Selectable tile sort criteria.
Fassword assignment for remote t. sers (journalists or stations) of the Automatic News
Pecording System.
> utcmatic News Recording remote uontrolled by users or journalists.
> Autarnatic news edition.
> Audio file management and editio 1.
> Manual and automatic play lists.
> Mult;ple templates with up to 24 simultaneous imme:di ate access keys.
> Printable transmitted advertisemeit log lists.
> A.II work station associated! to the Sistem are multitask, enabling the management of the
tnansmissicn. recording. play list and template editjon and automatic transmission from
any of these.
> -the !Systen can be expanded from a single basic configuraton, incorporating nore work
stations.
> lhe software is PC combatible and also LAN standard proportioning a maximurr
flexibility and adaptability a software and hardware.
> Audio resources are storec in aceirtmon server for ail users, enabling real time . access tc
any audio tile from any won station, even from varie.us of these simultaneously.

Transmitting Digital Audio was Never so Easy and Accurate

ACD-3.001) Digital Attlio Codec

Features:

• lhe e\ CD- 3.000 is a full- duplex coder anc decoder offering up to 15 KHz of analoç
bandwidth simultaneously in both receivedl and transmitted signals. dependi -ig on the
selected node of operat
>
equipment uses CCITT G.722 and ISDMPEG Layer II compression a.gorithms n
wide rang,e of operating modes and combinations.

Operating

modes:

>I
iput / output bit rate selec -able at 5:6 or 64 Kbits, with any of the operating modes.
> Manual and automatic synchronizaiion. Last synchro. conficuration is stored in memory.
for afast resynchronizatior. nthe. event of a powerfailure.
> Auxiiary Data Channel available when the ISO/MPEG Layer Il algorithm is selected.
> LOOP and TEST modes available.
> Error alarms for digital aud o port, !s7nchro status, bi stream,. equipment, etc.
Spocificactiotis:

> lhe ACD-2.000 offers the flexibility of user defined operating mooes. The selection is
made on the front panel keyboard. and s fully indicated by LEDs.. as well as the
ccrrnmunication status and alarms.
> 24 S— EREO, 48 MONO 32 MONO and G.722 modes are adailable.

> Two, analog inputs ( transfoímer cc uoled).
> Two analog outputs ( transformer coupled).
> Digi -al intelaces V.35 and X21 / RS-422.
> RS- 232 interface for Auxiliar/ Data : flannel.
> 16 bits Sigma- Delta AID and DIA converters.

*AEC)
AEQ AMERICA, Inc.: 2211 South 48th Street, Suite H - Tempe, AZ USA 85282
Phone: 1 ( 602) 431 0334 - Fax: 1 ( 602) 431 0497
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PC. NOVELL. PERSONAL NETWARE and LANTASTIC are Registered Trademarks of their respective compa

Plc

> Transrnission control is simplified and can even be totally automated or partially ( i.e. at
nçht time, when the benefits from an automatic or telecomnanched transmission are
obvious).
> —ouch-scleen interface and a proper graphics environment allows to carry out: each anc
edsry function with a fingedip. Virtual keys ' on screen" invites to operae tie System ir
an intuitive and friendly way..

Now playing at Harris Allied by +popular

for self-contained satellite program

demand. The Phantom by Register Data

automation. It has the flexibility

Systems ( RDS).

to operate with complete control

Elusive. Some may think mysterious. But,

of all satellite functions. The

actually so self sufficient you won't realize it's in

software is designed for virtually

your studio working hard for you.

unlimited control of multiple

The Phantom ends the confusion of automa-

satellite or network input sources.

tion by keeping everything organized and urder

The Phantom CPU is available

'Ault MMSi hIII OM

A Optional Break
4 KAMM.", Onion
CELLOLnli
GIV,TOL L

Source. TI,. Touch
Uolce , Glenn Coahhl
2:48:04p
2 ,10116.
2,40:12,

Defined Clock • 2, 1
Edited Log: 12, 115/94
Play Cart. 2651

• Liner
• Lanai ID
•
• Optional >oak •

freak

your control. The Phantom simplifies your daily

in avariety of hard disk confi-

operations by keeping information such as input

gurations to meet your recording

changes, voice changes and clock changes in

storage needs, from 345 minutes

their own individual schedules rather than in the

to 20 hours and beyond. Multiple compression

most of the time, but is your station's busiest,

log. The Phantom allows you to date new

algorithm choices are standard, including

most efficient performer and ahard act to

schedules to begin weeks, months or even years

Dolby® AC-2. Musicam is available as an

follow. Contact the crew at Harris Allied for a

in advance.

option.

behind-the-scenes look at the Phantom.

The Phantom can replace carousels and cart

Live all day, satellite all day, or both. The

not Ord
Manic Pall

The star is the Phantom . It may look idle

1-800-622-0022

machines in live operation, tape- based or

Phantom is the one system that truly adapts to

FAX 317-966-0623

CD- based automation, and especially ideal

your station's operation.

Southern CA 1-800-690-2828

HAFtms
L. LIED

Gide ( 1/4) Ou Reader Service Gird

01994 Harris Corp.

January 25, 1995

Radio World

STUDIO SESSIONS

Tell-all Book on FCC Inner Workings
by Harry Heath
STILLWATER, Okla. This book
slipped through the proverbial crack.
Too bad, because it deserved a better
reception.
Larry King's staff showed an interest in
it, then backed off. Was it too tough on the
Federal Communications Commission?
Was the author, with impeccable credentials but a behind- the- scenes performer,
not anewsworthy personality?
Whatever the reason, "FCC: The Ups
and Downs of Radio- TV Regulation,"
should be on every station manager's
bookshelf, even these four years after
publication.
The late William B. Ray, once director of news and special events for
NBC's Chicago division and later FCC
chief of complaints and compliance.

has given us a valuable look into afederal regulatory agency's powers and
how those powers are used—or sometimes misused.
The book, available for $26.95 from the
Iowa State University Press ( Ames,
Iowa, 50010), is readable, entertaining,
substantive, authoritative and more.
Modest sales
In spite of all those glowing adjectives,
it has had amodest sales record, primarily to radio-TV executives and a limited
number of broadcasting teachers and
researchers. It's not the hot item it would
have been with some talk- show hype.
Bill Ray wrote from wide experience,
both in and out of FCC chambers.
After leaving big-city broadcasting, he
owned and operated KASI in Ames.
Iowa, before joining the FCC in 1961.

Old and New Mk Companies
Converge at the AES Show
by Doug Fearn
SAN FRANCISCO Many radio stations have recently committed to upgrading their broadcast and production microphones. Microphone manufacturers, old
established firms and some relative newcomers, showed their mies at the 97th
Audio Engineering Society convention
here. Aside from the high quality of the
normal EVs. Shure and Sennheiser mies
used by broadcasters, here are some others that Ifound interesting.
Microtech Gefell GmbH. a German
manufacturer virtually unknown in the
U.S. until just a few years ago, traces its
origins directly to the legendary Georg
Neumann. The company's product line.
which is as impressive as its history,
ranges from a "miniature" cardioid condenser ( Model M300) at $495 to amultipattern vacuum tube condenser for
$2495. G Prime Limited of New York
displayed many of the mies.
Of particular interest to broadcasters is
the MT7IS ($ 895), acardioid condenser
mie with atransformerless output. It features a rising treble response, peaking at
4 dB at 7 kHz, and a slight bass roll-off
for proximity effect compensation when
used close to an announcer. These
response characteristics are designed to
improve presence. The output stage is
designed for high RFI rejection, a concern that most condenser mies do not
address. This could be an important factor for stations with a co- located transmitter. The MT71S requires standard 48
V phantom power. It is available in either
black matte or satin nickel finish.
Because Microtech Gefell offers so
many models, interested engineers
should investigate all of them to find one
that fits their requirements.
Josephson Engineering ( San Jose.
Calif.) is not as well known as the old.
established manufacturers, but the company has done some pioneering work in
microphone design and is producing cutting- edge technology microphones. The
Series Six Interchangeable Capsule mies
deserve consideration if you are in the
market for top quality studio sound.
The hypercardioid KA25 capsule provides optimum off-axis rejection for use

in less- than- quiet studios. At $860. this
sophisticated microphone is within the
budget of many critical users.
Another newcomer to the U.S. is Rode.
manufactured in Australia and shown at
the AES by Audio Upgrades ( Van Nuys.
Calif.). At first glance. the Rode NT2
looks like a Neumann U89. It features
omni or cardioid patterns ( but not figure8), a bass roll off switch, and a switchable 10 dB pad. The solid-state. transfonnerless electronics appear to be
extremely simple and direct. Topgrade
components are used throughout.
Although it is not possible to really
evaluate any microphone sound on aconvention floor. the NT- 2 did sound amazingly transparent.
Although Neumann USA ( Old Lyme,
Conn.) is no stranger to radio stations
and production facilities, two recent
products deserve mention. The largediaphragm TLM193 is based on much of
the technology of the acclaimed U89 and
the newer KM100 series transfonnerless
output mie. The TLM193 offers
Neumann quality at amuch more affordable price than the "flagship" models. By
eliminating the multiple patterns ( it's just
cardioid), and some of the switchable
features, Neumann can offer the
TLM193 for $ 1295.
Also designed for announcer use is the
Neumann KMS150 hypercardioid condenser. It is a departure in appearance
from most Neumann mies, looking much
more like a traditional broadcast or PA
microphone. A 10 dB pad and bass rolloff switches are included. Like all
Neumanns, it requires 48 V phantom
power.
OD D
For more information on these products
contact the companies:
G Prime Limited, Jerry Graham, 1790
Broadway Suite 402. New York, NY
10019,
Phone:
212-765-3415:
Neumann/USA, 6 Vista Drive, PO Box
987, Old Lyme. CT 06371. Phone: 203434-5220 or 818-780-1229: Josephson
Engineering. 3729 Corker/mill Way, San
Jose, CA 95121-1421. Phone: 408-2386062: Audio Upgrades, 6410 Matilija
Ave., Van Nuys, CA 91401, Phone: 818780-1222.

This reviewer worked with him both at
NBC-Chicago and 15 years later in Ames.
After his 1980 retirement, Ray was
hired as a consultant on political broadcasting law by the NAB. It is no overstatement to say that he was one of the
most competent executives in the business.
In 171 pages, plus chapter notes and
bibliography, this book covers such
subjects as news distortion, political
clout and FCC favoritism, obscene and
indecent language on the air, the
Fairness Doctrine, radio's medicine
men, the radio preachers. the FCC and
Congress, and the cozy Reagan- era
deregulation of the industry that the
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FCC was created to regulate.
Some examples:
•Two CBS Peabody Foundation Awards
for programs in which "news twisting" or
deliberately distorted facts were used. The
FCC found no cause for action.
•Four well-documented cases of "news
staging" at the 1968 Democratic National
Convention in Chicago in clashes
between police and demonstrators. The
FCC asked the networks to make their
own investigations then decided to do
nothing more.
On the whole, Ray writes, the commission has done less to carry out its stated
policies regarding news broadcasting
than in any other field. After claiming
repeatedly that it would "act to protect
the public interest in this most important
aspect," it has done little.
continued on page 37

I
COULD

HAVE BOUGHT

AMUNK

Are you thinking about replacing your old cart machines with
'Digital Carts such as floppies, flopticals, Bernoullis, or Opticals???
Well, think about it alittle more! Add up the list price for adigital
cartridge recorder, just asingle player, AND the floppy disks--- and
you will find that you could have bought aDigilink workstation for
$7,995 that gave you ' Live' AND- '
Automation' capabilities!!!
ADigilink workstation stores audio on an internal hard disk and
comes out of the box with acapacity of 547 one minute, stereo
carts for only $7,995. Even better, the Digilink hard disk has an
average 15 year life. Imagine how many floppies you will break,
wear out, lose, and replace over 15 years. That doesn't count all of
the floppy disk mechanisms that will jam,
*.ons eze,
break, and simply fail...
M ocàu\\\Da.

Also with aDigilink, you get much more! You
TrictObetee,
can stack up hundreds of 'carts' in the play list — rneVemet
and just walk away. You get satellite automation
in the Digilink workstation and can optionally add CD players. A
digital audio cut and splice editor even comes standard with
Digilink. Because Digilink will play and record at the same time, you
can play aspot to air while it starts ascheduled network
autorecord. You can even network delay with Digilink.
With all of these features, it is easy to see why there are more than
500 Digilink workstations around the world from Paris to Moscow to
Taiwan to Jamaica and in your own backyard. Don't suddenly come
to the realization that you could have bought aDigilink!
Call Arrakis now...
(303) 224-2248

AR RAKIS

C 1993 Arrakis Systems inc. 2619 Midpoint Drive, Fort Collins, CO. 80525
Circle ( 215) On Reader Service Card

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

O

A Broadcast Industry

CD- 1Interface Amp

BEST
BUY
Mono Record/Play

Unique!

txtatibur Clettronits

Shively FM Antennas offer standard features often unique in the industry:
Our unique fine- matching transformer,
included as standard equipment on Shively
commercial antennas, can correct VSWR

Stereo Record/Play

$1420 $ 1640
F.O.B. Factory
Reliable/Rugged/Professional Design

mismatches of up to 1.5:1 to compensate

The
industry's
favorite
unidirectional
interface amplifier is designed to match
IHF output standards ( 10k unbalanced,
-10dBV) to broadcast input standards
(+4dBm,
balanced).
DC
coupling,
<0.006% THD & IMD, and > 90d13 S/N
make the CD- 1 appropriate for use with
the highest quality CD players, as well as
with monitor tuners, cassette and tape
Playback,
DA!' playback, and
ENG
equipment. Table- top mounting or, using
the included angle brackets, may be
attached to arack panel, your cabinetry, or
anywhere convenient. A dual version, the
CD2, is also available.

for tower effects. Unlike most others, it is
tunable both under power and pressure, so
it requires no disassembly of the system,
and no adjusting of taped slugs for tuning.
This means a better match, with less
rigging time and costs. Watch future
issues of Rodio World for other unique
Shively features.

Shivelv Labs
A Division of Howell

Harrison Road, Bridgton, ME 04009
207-647-3327 FAX 207-647-8273
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Facing a " right now" emergency? Planning a
new installation? Upgrading your facility?

REBUILT POWER TUBES

Whatever the need, MYAT is the solution.
MYAT products are quality- built for maximum performance and long life. And we take

AUDI- CORD

delivery commitments seriously.
Call your favorite RF distributor or MYAT

CORPORATION

direct at 201-767-5380, or fax 201-767-4147
for our complete catalog and reference guide.

1845 West Hovey Avenue
Normal, Illinois 61761 USA

Approximately One Half
the Cost of New

Phone 309-452-9461

3,000 Hour Unconditional Guarantee

Fax 309-452-0893

Call for Our Price List

380 Chestnut St
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AXS Ax'-sess)... Jocks Love It!
AXS

is an entirely new approach to digital audio
controllers. It starts with superb audio using the premium quality apt-XTM system. AXS is easy to learn,
easy to use, and powerful beyond words.
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that begins as a simple cart
replacement and grows to any combination of CD,
hard disk, satellite or specialty programming with
ease.
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A fast 99 page, 28 button Jock FIX
panel that can be time linked and remote wired is
standard.
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Tell-all Book on FCC Inner Workings
continued from page 35

That the FCC has, at times, been easy
prey to political pressures is illustrated
by Franklin Delano Roosevelt's intervention with FCC Chairman Anning S. Prall
to secure a radio license for his friend
Elzey Roberts, president of the St. Louis
Star-Times, in spite of legitimate opposition.
Among other cases cited:
•FDR•s intervention with the FCC at
Postmaster General James Farley's
request. This led to reversal of adecision
favoring KWKH in Shreveport over
WWL New Orleans in frequency assignments.
•Lyndon Johnson's rise to riches
beginning with a small radio station in
Austin, Texas, KTBC. Through political
maneuvering, LBJ in 1943 was able to
get what the previous owners could
not—CBS affiliation, plus full-time
operation rather than daytime only and
an increase in power to boot. The profits
from KTBC ( now KLBJ) were peanuts
compared to the millions Johnson later
made from TV. with afew assists from
the FCC.
•In the Republican • 50s. eight outspoken Republican newspapers received
TV licenses and 10 Democratic newspapers were denied. No important
newspaper that had supported Adlai
Stevenson for president won acomparative hearing.
•The historic decision of Feb. 7, 1975,
in the Don Burden case, licensee Burden
lost his five stations following lengthy
hearings that turned upon the mysterious
disappearance of evidence. Involved
were political favors given to Senator
Vance Hartke of Indiana in his 1964
campaign.
Swept under the rug
It is clear from the author's vantage
point that too much time has passed and
too much FCC flab has developed since
the days of chairmen James Lawrence
Fly, Newton N. Minow, Dean Burch
and Richard E. Wiley and commissioners of the likes of Freida Hennock.
Burch had assumed the FCC chair
shortly before the Burden case, one of
the few in which alicensee has not been
favored.
A more recent example involved
Evangelist Jim Bakker. In 1982 the FCC
swept under the rug what it discovered
about Bakker. He continued to bilk his
TV followers out of millions for five
more years before asex scandal brought
his money machine to ascreeching halt.
In evaluating the FCC rulings on
obscene and/or indecent language. Ray
takes the reader from the Radio Law of
1912 and the Radio Act of 1927 through
such court tests as the Roth case ( 1957).
Memoirs v. Massachusetts ( 1966) and
Miller v. California ( 1973).
As FCC policy was evolving, based in
part upon these decisions, the author tells
of seven specific cases in which the commission maintained its on- again, offagain record in dealing with obscenity
and indecency. In at least one case.
George Carlin's "seven filthy words." it
struggled with the fact that some language, although not legally obscene in
the context of the broadcast, might well
be indecent depending upon the time the
subject was aired.
Ray notes the FCC's effort to get clear-

er court definitions of obscenity, followed by detachment from the issue for
years, mainly because the commission
during the Reagan years was lax on any
enforcement. Then came afew letters of
reprimand and once again a hands-off
attitude.
"Chilling effect"
The book devotes 24 pages to the
Fairness Doctrine, one of the most controversial policies in FCC history. It
required stations to cover important public issues and to try to present contrasting
views on those issues.
It did not, as was generally believed,
require equal time. Nor did it require that
opposing sides of an issue be broadcast
on the same program, or even the same
series of programs. In addition, the
broadcaster could choose anyone he
deemed competent to present the other
side.
Although opponents cited the doctrine's
"chilling effect" upon journalists, few
complaints passed preliminary inquiry by
the FCC. The commission made it difficult for complainants by imposing at
least nine hurdles that must be cleared
before consideration was given the complaint. These stringent requirements discouraged capricious charges and minimized the danger that the doctrine would
have achilling effect on broadcast journalism. The FCC did not want to discourage stations from dealing with controversial issues.
Shortly after Ronald Reagan appointed
Mark Fowler FCC chairman, the commission sought to abandon the doctrine
along with many other regulations,
despite the fact that the Supreme Court in
the Red Lion case "re-affirmed the basic
validity and soundness of these principles
and policies."
In February 1989 the FCC's decision to
kill the Fairness Doctrine was upheld by
the Circuit Court of Appeals for the
District of Columbia.
No time to regulate
While the author predicted that subsequent administrations would push for a
renewal of the doctrine's principles,
President Clinton has thus far been too
busy with higher priorities to push for
major changes in FCC policy- making,
despite Rush Limbaugh's attacks upon
him. Recently there have been hints that
change is on its way.
Some who once opposed the doctrine's
"chilling effect" on news and news- related programs now think that at least a
cooling effect with respect to some talk
shows might be in order.
Whatever one may think of today's
radio programming, it has come a long
way since the early years when fortunetelling for a fee ( sometimes divvied up
between the fortune teller and station
manager) as well as fraudulent advertising reached large audiences. Such advertising made millions for some opportunists.
Except to afew old-timers among RW
readers, John Richard "Doc" Brinkley's
"goat- gland surgery" and mail-order
elixirs will seem unbelievable. But aging
males, including afamous Los Angeles
publisher, submitted to Brinkley•s
surgery in the hope their sexual vitality
would be restored.
The public's gullibility made Brinkley a

multi- millionaire, thanks to his radio
salesmanship over KFKB in Milford,
Kan., before his station's license was
revoked.
Later he continued to bilk the public
with broadcasts over 500,000 watt XERA
in Villa Acuna, Mexico, just across the
Rio Grande from Del Rio, Texas.
Bill Ray also tells the story of Norman
Baker, who became rich using his station,
KTNT, in Muscatine, Iowa, to claim
cures for cancer, goiter and appendicitis,
all "without surgery or radium."
After five years, his license was not
renewed in 1930 and an appeals court
effort failed. He moved his operation to
his station in Nuevo Laredo. Mexico.

across the border from his new headquarters in Laredo, Texas. Eventually he
spent four years in prison for using the
mail to defraud. Out of prison in 1944, he
left broadcasting for good.
The book's chapter on radio preachers
ranges from the 1920s when the controversial Aimee Semple McPherson and
Robert Shuler held sway over large
audiences to the more recent impact of
Carl McIntire and Jim Bakker, with a
passing reference to Jimmy Swaggart
and others.
This book is avaluable addition to the
literature of broadcasting. A foreword by
the late Clark Mollenhoff, who was one
of Washington's most respected journalists, is an added plus.
DOD
Harry Heath is professor emeritus of
the University of Oklahoma.

JOIN THE HUNDREDS WHO
HAVE USED DIGILINK TO ACHIEVE

ECONOMIC
RECOVERY
10 hours of stereo digital audio storage for $7,995* complete
Ul Satellite, CD, Tape, and Hard Disk Automation
Simultaneous Play, Record, & Network transfer
Digital Editor with Waveform Editing for tight production
I ;11 Crossfade CD's, sources, and hard disk audio
Music Scheduling system built in for basic CD automation
Digital Networking for transfer of audio and schedules
Digilink is the # 1selling 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 network and
transfer audio and schedules between
your studios.
For more information, call or write
ARRAKIS,
(303) 224-2248
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the premier broadcast manufacturer of
consoles, furniture, Digilink and Trak*Star digital audio products.

ARRAKIS
Suggested retail price. Complete system
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Easy Compantor Circuit from Alaska
The Circuit Detects When the FMO Control
Voltage Is Beyond Its Normal Range of Control
relatively inexpensive stereo mic that takes
the place of the mono adapter. Stations
looking for atrue stereophonic sound may
SPRINGFIELD, Va. We will welwant to consider this alternative.
come you to the new year with aresolu* * *
tion—no schematic errors in Workbench
Roy
Hansen's
full
time job is handling
tips during 1995. Last year, aschematic
for adapting a mono mic cable to a communications for the Trans Alaska
Pipeline. In his spare time, he is building
stereo mic input on a Sony portable
an FM station in Valdez, Alaska. As part
DAT had the pin numbers mislabeled.
of that project. he recently obtained a
Guess it was too much anticipation of
used CSI EX- 20F FM exciter. The previRW's Christmas Party. Thanks to the
ous owner informed him that the exciter
readers that called our attention to the
had ahistory of just dropping lock and
error.
wandering up the band to some other freNo, we weren't trying to start apolicy
quency. (Talk about frequency agile!)
making pin 2 of the XLR ground! The
During inspection, Roy found the TX
schematic should be re- labeled to show
INHIBIT transistor ( Q-105) was not in its
pin 1ground, pin 2high, and pin 3low.
socket. Initial tests indicated that everyOne of the readers calling the error to
thing was working fine, but there still
our attention was Mr. DAT himself,
was some concern about the loss of lock.
John Reiser from the FCC. ( Talk about
When Roy reinstalled Q- I05, he soldered
embarrassing phone calls from the FCC.)
it and the companion transistors in place.
John spends much of his spare time
The TX INHIBIT/LOCK circuit was then
devoted to digital recording, and wanted
readers to know that Sony manufactures a tested by tweaking the FMO beyond its
by John Bisset

TRANSMISSION
SOLUTIONS

lock range. Everything worked fine.
During burn- in, the unit failed, drifted off
frequency. and to Roy's surprise, the lock
detect did not inhibit the transmitter
drive. The unit was set to run on 102.3
MHz, and here it was, running full power
on 107.5 MHz. The metering showed that
the REF OSC was reading zero, and a
quick check with ascope verified that the
REF OSC AMP transistor had died, and
the PLL circuit wasn't getting any reference pulses.
A closer inspection of the lock detect
circuit revealed that this circuit can only
detect an out-of- phase condition of the
divider and reference circuits, and cannot detect the /
oss of one or the other of
the pulse streams.
Roy found that when the PLL loses the
REF OSC signal, the FMO control voltage rises to the 13 volt range, and that
when it loses the DIVIDER pulse output,
the FMO control voltage will drop to
around 2volts or so. To solve this in the
easiest and most reliable method possible, Roy built up a simple comparitor
circuit that will detect when the FMO
control voltage is beyond its normal
range of control.
Shown in Figure 1, the circuit is asimple High/Low comparitor circuit. The
pots set the high and low limits. An LM339 was selected, because it is a single
supply comparitor, with open-collector
outputs. This comparitor will also run
with asupply voltage of up to +20 VDC.
The open collector outputs made for

activated. Because the front panel metering is sufficient for indicating an initial
problem. there was no need to remote
the LED to the front panel, besides, it
could be seen through the top screen of
the exciter.
Construction specifics are not critical.
Roy built the circuit on a piece of padper- hole perfboard, mounting the IC in a
gold plated socket. The wiring was soldered wire- wrap wire, soldered to the
pads. The board was mounted vertically
on the main PCB of the exciter, right
behind the FMO. Roy chose ten- turn
horizontal pots, which face upward from
the board, for ease of adjustment.
To test the board, Roy powered up the
exciter with various combinations of U110, U-11 1, U-112, and U105 through U108 removed from their sockets. This
simulated failure of these chips. In each
case, the LED was observed on the comparitor board to verify that transmitter
drive was being inhibited. The comparitor functioned perfectly in every combination of PLL failure that could be
devised.
For those engineers who have an EX20F, and hate the big D- size print that
requires half a football field to open up
and spread out, Roy has re- drawn the
circuit into an electronics CAD
(Wintek). and can print it out in standard
8x10 pages. Roy adds that his service
manual was a thousandth generation
Xerox copy. He has retyped the entire
manual into WordPerfect 6.0 format, and
is willing to share the manual with
whomever needs it. Roy's remake of the
CSI manual also includes a component

Out of Lock Detect

When Proven Reliability Counts,
FM Broadcasters Count
on Harris Platinum.

CSI EX- 20F IMPROVED UN- LOCK DETECTOR

Quite simply, Harris
Platinum Series' FM
Transmitters are among the
world's most reliable. From
2through 20 kW. With an
ultra- rugged, redundant
solid state design. Plus
documentable fault-free
module performance
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easy OR-ing of the high and low cornparitors, and direct drive of the TX
INHIBIT line.
Because the CSI spec calls for an " in
lock" FMO control voltage of 7.0 volts,
Roy set the range pots for ahigh limit of
9 volts and a low limit of 5 volts. This
would allow for aconsiderable deviation
of the FMO control voltage, yet will still
catch a failure of either one ( or both)
pulse streams feeding into the phase
detector of the PLL.
Roy also included an LED on the board
for an indication of when the circuit is

layout drawing for the main PCB
because his photocopied manual did not
include this. If you are interested in a
copy. send a 3- inch disk, along with
return postage. to Roy Hansen, 614
Pacific Street, Valdez, Alaska. 99686.
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John Bisset is a principal with
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reached al 703-323-7180. Faxed submissions can be sent to 703-764-0751,
and when printed by RW, qualify for
SBE certification credit.
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operation only on ATS equipped stations

INSIGHT-ON-RULES

FCC's NPRM on Unattended Operation
by Harold Hallikainen
SAN LUIS OBISPO, Calif. On Dec.
7, 1994, the FCC released a Notice of
Proposed Rulemaking (NPRM) that proposes vast changes in the operator
requirements for broadcast stations. At
this writing, the full text is available on
Internet
at
http://fcc.gov
or
http://slonet.org/—hhallika. It is also available via fax at 805- 541-0201 (the 1-1&F
fax server) and may be available on the
FCC fax server at 202-418-2830.
Comments were due Jan. 20, 1995. Reply
comments are due Feb. 6.
After Congress amended the
Communications Act of 1934 in 1992 to

allow the FCC to waive the licensed operator requirement for broadcast stations,
the commission has been looking at
allowing unlicensed operators to operate
broadcast stations and allowing broadcast
stations to run with no operator at all. The
NPRM also makes an attempt to clarify
various rules regarding transmittter control and operation with parameters at variance. Presently, all stations must have an
operator in control of the transmitter
whenever it is operating (even if the station is operating under ATS).
It appears that the FCC is proposing to
require stations to almost continuously
monitor certain parameters (the examples
of power, DA parameters, and modulation

are given; continuous monitoring of frequency is questioned). Should aparameter
deviate to where it could cause interference, either an operator or acontrol system must correct the problem or shut
down the transmitter within three minutes.
In paragraph nine of the NPRM, three
control methods are suggested. These are
manual control with an operator, the use
of ahighly stable transmitter permitting
unattended operation, and an automatic
control system that monitors aless stable
transmitter permitting unattended operation. The " highly stable transmitter"
option does not appear to be mentioned
elsewhere in the NPRM.
Paragraph 10 suggests allowing unattended
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already knew all of that stuff, right?
What you may not have known, is that the DSP
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Moseley analog composite STLs! If you've invested in
aMoseley PCL 305/C, 600, 606, 606/C or 6000, afew
simple modifications convert your entire system to

Moseley

digital! And it won't cost apot of gold (just under
$6,000). Call us for modification instructions, or better yet, ship us your STL and for amere hundred
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Moseley Associates Inc.
111 Castilian Drive
Santa Barbara, CA 93117
Voice ( 805) 968-9621
Fax ( 805) 685-9638

for you.
Isn't it time you stopped chasing rainbows and
started enjoying the sonic clarity of digital? " Digitally
clear. Clearly digital. Just the way we planned it?' •

(instead of relying on stable transmitters). I
believe the requirement that independent
equipment monitoring the transmission system would be amore reliable method of
insuring operation within licensed parameters than relying on equipment stability.
Even stable equipment is eventually going to
fail causing out-of-tolerance operation.
It is ulikely that both the transmitting
equipment and the monitoring equipment
would fail simultaneously and in amanner that hides out-of-tolerance operation.
Such a monitoring system could, of
course, be included in the transmitter cabinet, or could be external equipment. To
me, the key is the use of independent references (reference frequencies, etc.). This
would possibly cost more than the design
of a stable system to begin with, but it
seems that while costs may be additive,
the increase in reliability is multiplied as
additional measurements with additional
equipment are made. We assume our
transmitter is on frequency. If afrequency
monitor indicates the transmitter is off
frequency, we know there is either something wrong with the transmitter or the
monitor.
Unattended non-approved DAs?
Paragraph 11 of the NPRM questions
the use of unattended operation by directional AM stations without approved sampling systems. It suggests unattended
operation may be acceptable if an ATS
system measures and records the directional parameters at least every three
hours. This is comparable to the current
station log rules which require logging of
parameters of nonapproved DAs. While
recording the parameters does establish a
record of the array (or sampling system)
stability, the distinction from approved
DAs in routine operation seems arbitrary.
Each station has the same procedures to
follow if the indicated parameters (which
are assumed more accurate on an
approved system) go outside of tolerance.
The recording of parameters by stations
with non- approved sampling systems
seems to make little difference in preventing out-of-tolerance operation. Recording
of parameters by all stations is certainly
desirable, but singling out these stations
seems inappropriate.
Paragraph 12 of the NPRM asks if there
are specific types of stations that may not
be appropriate for unattended operation.
Many AM stations must change power or
pattern at specific times. A failure of a
control system to bring about this change
would cause significant interference. The
failure of acontrol system in stations that
do not have amode change would most
likely cause the transmitter to just continue operating as it was, which is within
tolerance. We can argue whether a
machine or an operator is more reliable at
changing pattern ( I've seen several of
cases where operators have not changed
mode). Again, it may be desirable to have
one clock actually change modes and a
second clock check to make sure the
mode change was accomplished.
Safety of life
In paragraph 14, the FCC points out that
the law still requires the use of licensed
operators where international agreement or
safety requires. They seem to imply that
because of the high power used by international stations, perhaps licensed operators
should be required because of safety. I
believe the "safety of life" provision of the
law deals more with ship and aircraft radio
continued on page 43
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FCC's NPRM on Unattended Operation
continued from page 40

where proper operation of the radio can
help save lives, as opposed to the safety of
operators because of high voltages used in
transmitters. While operator safety is certainly important, this could perhaps better
be handled by OSHA.
Paragraph 15 raises a very interesting
question. On all transmission system parameters, failure to keep aspecific parameter within tolerance results in the station
being shut down within three minutes. No
operator intervention is required. In the
case of tower lights, however, the FAA
must be notified of afailure in the lamps.
Turning the transmitter off because the
lights do not work just doesn't do it.
Perhaps the local Flight Service Station
could be given acomputer that waits for
each station to call in each day reporting
that the tower lights are operating. The
current once-per-day human inspection of
tower lighting could also be continued.
Paragraph 16 recognizes that the existing
EBS system cannot be run without an
operator ( mostly because of alack of End
Of Message signal to return programming
to normal). As such, it is proposed that
implementation of unattended operation is
to be synchronized with the phase- in of
the recently adopted Emergency Alerting
System.
Starting in paragraph 18. the FCC asks
for arguments in support of retaining
operator requirements for specific functions or classes of stations. It asks for
information which demonstrates tangible
benefits derived from such requirements.
Should operators be required for specific
stations ( such as those not using ATS)?
Should those operators be required to
have aRestricted Permit? Since no exam
is required for the RP, does it insure any
operator qualifications? Perhaps the RP
can be thought of as aform of operator
registration. An operator continuing to
hold an RP has not been found by the
FCC to be unfit to operate astation. An
operator who continually violates the
FCC requirements could have his/her RP
suspended, preventing continued operation in licensed stations.
Extension Meters
The current rules require the operator to
be able to observe significant deviations
from normal operating parameters from
the duty position. This requirement
allows for the use of remote control and
extension meters to make the parameters
available at the duty position.
The FCC points out in paragraph 23 that
the rules do not specify how often system
parameters must be checked. The distance
between the operator and the transmitter
control could, therefore. be variable
dependent upon how frequently the station licensee decides to have operators
check meters. As such. the FCC proposes
to eliminate the extension metering
requirements. They would allow meters
and controls to be "down the hall." One
might make aloose interpretation of this.
however, and decide that meters need to
be checked once aweek.
The licensee doesn't mind a50 kilometer
drive to the transmitter site to check those
meters. Idon't believe this is what the
FCC has in mind. Because it requires a
three- minute shutdown in other sections
of the proposed rules, it seems appropriate
to require transmitter monitoring and controls to be accessible to the operator with-

in three minutes at all times. For example,
if an FCC inspector calls up and says your
FM is making airplanes crash, you could
shut it down within three minutes.
In paragraph 24, the FCC discusses station contact persons. They discuss the
possiblity of an FCC database where station licensees would keep their own
record current as to how to contact astation representative at all times. This is an

the proposed 73.1350(c) does not specify
any minimum frequency of checking these
parameters. It requires licensees to "establish monitoring procedures and schedules"
for the station. It does not specify whether
these procedures and schedules are in writing and subject to FCC inspection.
As worded, alicensee could establish a
schedule of checking the specified parameters once per week and operate with no
telemetry. Idon't believe
this is what they have in
It appears that the FCC is
mind.
proposing to require stations
Paragraph 36 notes that
the FCC does not currentto almost continuously
ly require frequent checkmonitor certain parameters.
ing of carrier frequency.
They ask if this is aparainteresting idea. Perhaps it should have
meter that should be checked on some
fields for several contact persons so the
minimum schedule. Iwas once cited for
station need not update it when someone
not checking an STL frequency often
goes out of town for the weekend. I'd
enough. Iwas checking it once ayear. In
suggest contact phone numbers and locamy response. Idemonstrated that based on
tions for the station main studio, the manthe history of the transmitter, it would take
ager, the chief operator and the assistant
seven years for it to drift out of tolerance.
chief operator. Again, I'd suggest that the
Yearly checks seemed adequate.
FCC should be able to contact someone
Of course, afew years later, the crystal
who can shut down the station within
oven thermostat failed, taking the transmitthree minutes of being contacted.
ter off frequency. It would have been
Starting in paragraph 25, the FCC promonths before that was noticed had Inot
poses clarifying what astation is to do if
lost the remote control subcarrier because of
it finds itself operating out of tolerance.
it going outside the receiver bandwidth. It's
Generally, something that can cause interamusing that the crystal oven, whose purference ( overpower, overmodulation,
pose is to keep the transmitter on frequency,
excessive frequency deviation) that is not
is what caused it to go off frequency.
corrected within three minutes is cause
Further, we must look beyond stability
for a shutdown. Out of tolerance condiof equipment and look at failures. Should
tions that do not cause interference
we have checked the frequency weekly,
(underpower, undermodulation, etc.) may
continue as efforts are made to correct the
problem. If the problem exceeds ten days,
the FCC would have to be notified. If the
problem remains for 30 to 90 days, the
station would have to request a Special
Temporary Authorization.
by Thomas Pear
The FCC realizes that it is possible for
directional array indicated parameters to
HOUSTON The importance of
be out of tolerance yet radiated fields
local news to listeners surpassed the
remain within tolerance. This may be due
importance of national and world
to a failure in the monitoring system or
news in a traffic and news study
small deviations outside licensed tolertaken by the Metro Networks.
ances. As such, they propose to allow conNinety-two percent of surveyed listinued operation as long as monitor point
teners said world and national news
field strengths remain within tolerance.
is important while 95 percent said
They'd allow stations 24 hours to comlocal news is important.
plete the field strength readings. Stations
The same survey also revealed that
could then reduce power as necessary to
85 percent of radio listeners believe
keep the monitor points within limits.
that traffic reports are important.
This allowance does seem to allow for
In regards to news, Frankie Foxx,
up to 24 hours of major interference. A
the assistant program director of
catastrophic.failure of adirectional array
WHAV(AM) in Haverhill, Mass and
could cause major interference (considerthe program director for its sister staably more than operating 10 percent over
tion WLYT(FM), confirmed the surpower) for 24 hours. This proposed rule
vey results in her market when she
may require alittle fine tuning.
said her listeners are more concerned
Further, paragraph 31 proposes that
with what's happening in Haverhill
monitor points be rechecked during out of
than what is happening in other parts
tolerance operation -whenever any array
of the country and abroad.
parameter changes." Ibelieve the amount
"As far as I'm concerned Ithink
of change should he specified. Idoubt we
people are interested in what's going
want to recheck them when atower phase
on in their back yards," she said.
changes 0.1 degrees.
Listeners are alittle more interested
in local news, she said, because world
Monitor which parameters?
and national news is abundantly availIn paragraph 33. the FCC puiii
ut that it
able to anyone who can flip on atelehas received many inquiries ( including
vision set. But good local coverage is
sonie from me) as to what transmitter paraa little harder to come by, so the
meters must he monitored near-continuousdemand is there, she speculated.
ly ( be available immediately to an operator
WI-{ AV has found a niche in the
or be monitored by an ATS system). It prolarge Boston market by covering
poses that modulation, power and directionHaverhill news, which is usually
al parameters deserve the attention of an
neglected by the larger news/talk staoperator or ATS. However, the wording of
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even though it shouldn't drift out of tolerance for seven years? That particular STL
receiver had discriminator metering. We
could have made that available to the
operator ( or an ATS) to detect radical frequency variations.
Instrument accuracy
Paragraph 38 proposes that stations take
instrument calibration accuracy into
account when determining compliance
with licensed parameters. As mentioned
in aprevious installment of Insight On
Rules, the specified tolerance for AM
antenna meters is loose enough and the
specified power limits tight enough ( 90 to
105 percent of licensed) that it would be
impossible to insure astation is operating
within licensed power limits using an
approved ammeter.
If we further include the allowed tolerance of antenna resistance measurements,
transmitter efficiency variations, etc.. we
find more problems. Perhaps the FCC tolerances should be relaxed to allow reliable measurement with existing instrumentation. Currently, if the antenna current indication is within an ideal 90 to
105 percent power limit, and the remote
ammeter is within 2 percent of the local
meter, and the local meter meets its specs.
it is assumed that the power is within limits. This may or may not be the case.
In paragraph 39, the FCC proposes allowing transmitter adjustments to be made by
anyone designated by the licensee. This
follows the FCC's path of shifting the
determination of station technicians from
the FCC to the station licensee.
Paragraph 40 addresses the use of temporary circuits between acontrol point and
continued on page 46

Local News Rates High
tions and television stations in the
Boston area.
"It has to be a really big story
before it is covered on Boston's big
channels," Foxx pointed out.
In the traffic portion of the survey,
83 percent of listeners surveyed said
traffic reports are important during
morning drives, while only 80 percent said traffic is important during
their afternoon commutes.
Foxx noted there are more commuters in the morning than in the
afternoon. Although most people start
their day in the mornings, they work
different hours and leave work at different times during the day, she said.
Also, most people have deadlines to
get to work, but unless they have kids
to pick up from day care centers, they
usually do not have a specific deadline to meet when leaving work.
The survey revealed that, in the mornings, the bulk of listeners tune into traffic
reports at the 6a.m. hour; 19 percent of
listeners tune in during the 5a.m hour.
Fifty-five percent of music listeners,
according to the survey, prefer to get
their traffic information from music
stations, while 45 percent will flip to
anews/talk station. However, 47 percent of music listeners will channelsurf through numerous stations if
they get caught in a traffic jam.
About 64 percent leave their preferred music station for five or more
minutes to get the latest traffic information.
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Fluke Scope Powerful, Affordable
by John Bisset
Principal
Multiphase Consulting
SPRINGFIELD, Va. Anyone who has
spent any time at all in broadcast engineering has learned to associate test
instrument quality with the name Fluke.
Though not cheap, Fluke instruments are
certainly reliable workhorses, packed
with useful features. Imagine the surprise
when Fluke added analog/digital oscilloscopes to its product line.
The PM 3300 series includes four models. Each combines the benefits of arealtime analog oscilloscope with the features of adigital storage scope. Pressing
a button quickly selects the mode of
operation.
The PM 3394A is a four-channel, 200
MHz bandwidth scope, with aselectable
50-ohm/1M-ohm input impedance. Ihad
some reservations when Ifirst put the
scope on the bench, simply because it
appears that the goal of equipment
designers today is to pack as many different features into a product as possible,
include a poorly written manual, and
expect the user to " wing it." Today's
busy broadcast engineer does not have
time for acrash course of trial-and-error
learning, especially when he's using his
scope to look for aproblem.
Fluke's instruction manual is far from
slipshod. These guys did their homework
and included plenty of pictures of the
front and rear panels, as well as the control button clusters.
The operational layout is easy to understand, and for first-time scope users, the
10- minute tutorial, entitled " Getting
Started," is great. In addition to an explanation of the operating controls, auseful
mode switching chart can be found in
this section. The chart sets up amatrix to
determine which operational mode—digital or analog—is best for the signal you
are measuring. For those new to using a
digital storage scope. this chart is invaluable.
Most of the front panel controls are
soft- key pushbuttons. Channel amplitude
is selected using up/down arrow keys
arranged in a 1.2 or 5 sequence. The
amplitude per division for channel Iis
displayed at the bottom of the screen. If
all four channels are turned on. the
amplitude per division for each channel
is displayed on the scope screen. To preserve precious space on the front panel,
most of the control functions are
described on the scope screen. similar to
a spectrum analyzer. We found this useful when measuring, because you do not
have to take your eyes off the screen to
determine the amplitude per division or
the time base.
We used the PM 3394 in conjunction
with Delta Electronics' High Power
Pulse Reflectometer to measure some
rigid transmission line. The resolution of
a200 MHz scope made analyzing the 20foot sections of line ideal. More importantly, the Magnify pushbutton, which
can expand the display up to 32 times,
allowed us to record and store each bullet
sounding in the system's memory. Each

connection of line was then visually

Some of the tech writers for spectrum

inspected and compared for anomalies. In
using the scope with an instrument like a
TDR, the ability to expand the waveform
to avariety of sizes, without compromising the time base, assured reliable measurements.
The PM 3394 is called a "combiscope"
because it combines analog features with
digital precision. Perhaps the most powerful digital feature is the ability to capture and view signal contents prior to the
actual trigger. Using a front panel knob,

analyzers should read Fluke's manual to
see how it should be done!
As for the operation of the instrument,
we were not disappointed. The PM 3394
displayed crisp and concise waveforms.
In cases where we wanted to document
settings by taking scope pictures, the display of the settings on the screen was
very useful.
The PM 3394 allows control via the RS232 serial interface, using the Compact
Programming Language. CPL is asimple

Product Capsule: Fluke
PM 3394A Combiscope
Thumbs
Up
cord moragc

Thumbs
Down

rcar

lur.> • lo unikraand No11.1,,

4
.

/ No probe/n.1..1 gongh pou.
mounted on ,ope hod,

pu.hbunon c'unrol
/ ()Ina wIcclion heixecn analog
and dIgnal mod,
/

Est:Olen, lech manual

For more information, circle Reader Service 47;
or call Fluke at 206-347-6100

FM MTVN
Tr

y

1dej
AT
Fluke's PM 3394A combines analog features with digital precision.
the trigger position can be adjusted. givprogramming language, with a forgiving
ing you apre-trigger view. The time base
syntax, similar to BASIC. Some sample
can be delayed as well. In the digital
programs are also included.
mode, logic triggering is possible.
The Fluke PM 3394 is a powerful
Fluke includes hundreds of user-assigninstrument, at aprice within the reach of
able features and capabilities in this famimost stations' equipment budgets.
ly of instruments. In each case, a very
D EI
clear and concise description of the feaFor information, contact Debby Coyne
ture is included in the instruction manual.
in Washington state at 206-347-6100:
Each description is augmented with a fax: 206-356-5116; or circle Reader
drawing of the controls, setup or display.
Service 47.

This is what you get.

'Multi-Element Arrays
Input Powers from
100W to 240 kW
Circular, Vertical, or
Horizontal Polarization
Custom Directional Antenn

y

ou asked BEXT to build the best high-performance FM exciter, put it
in ano- frills package, and bring it to you at the most competitive

possible price. To guarantee that you get everything you deserve,

Quality Constructi
Built to Last

we bring you the new LEX 25, backed by our two year
warranty and 24-hour engineering hotline.
LEX 25
25 Watt FM Exciter
S/N: > 80dB

INC

THD: <0.03%

ems With Reliability

$1,995

esee

1-80e7-e2-7î4;

ystems With Reliabili
1045 10th Ave.
San Diego, CA 92101
619-239-8462
FAX: 619-239-8474
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Transmission Lines & Antennas •
Celebrating Our 25th Year

ambria County Industrial Park
Ebensburg, Pa. 15931-0856
Fax: 814-472-5552
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AA-51 Upgrade Worthwhile Investment
by David P. Hebert
CPBE
Dave Hebert & Associates
PASCO, Wash. Not long ago, audio
measurements were atedious, far- fromprecise process. Typically, the audio oscillator had an intrinsic distortion of 0.5 percent, and one had to be a safe-cracker to
tune and null the distortion analyzer.
When the FCC required equipment perforniance measurements for AM and FM
stations, the first hour of the measurement
process usually was spent trying to get RF
out of the test equipment.

response signals) and amodel AA-5I audio
analyzer to measure noise and distortion.
The AA-51 required atuning dial to null
the fundamental signal, then automatically
nulled itself further to complete the
process. This equipment was precise.
accurate and asheer joy to use. Frequency
response and distortion measurements
could he completed in one run, and the RF
elimination process was long past.
Ibought my own AT-5I system in 1984. I
could use this equipment for routine audio
measurements and to equalize telephone
lines and align tape machines. Having the
ability to measure wow and flutter. differential audio phase and level, and IMD was
abonus.
In two compact. lightweight boxes was
all the measurement capacity Icould hope
for. When measurements required the

announced an upgrading.
It was hard to imagine how the new units
could be any better than those to which I
was accustomed. Believing Potomac
would not enhance this piece of equipment unless the improvement were significant, Idecided to ship my AA-51 back to
the factory.

Worthwhile investment
When my AA-51A returned, it was clear
the investment was worthwhile. The
changes were immediately discernible.
Gone was the old frequency dial for nulling
the fundamental frequency and its associated frequency range switch. An auto-ranging frequency counter had been added to
Exercise in frustration
the front panel. Some not- so- obvious
One set of measurements was run to
changes
on the front panel included aheadobtain frequency response. another set for
phone output and abuffered BNC signal
distortion. With each distortion measureoutput for oscilloment, the distortion
scope monitoring.
meter had to be
The new model
releveled, tuned and
includes a 400 Hz
nulled all over. A
high-pass filter to
simple proof could
demonstrate
the
take two hours.
effects
of
power
supAudio frequency
ply hum or ground
response resolutions
loops on the distorof better than 0.5 dB
tion
display. Further,
were hit and miss. I
harmonic distortion
always
worried
measurements can be
afterwards if Icould
made with a 22 kHz
duplicate my mealow-pass filter for
surements if necesaccurate analysis of
Potomac Instruments' AA-51 audio analyzer
sary. The whole
quantizing noise in
process was an exerdigital audio signals.
oscillator at one location and the analyzer
cise in frustration.
Residual distortion of the instrument is
at another, it was not hard to train an assisIn 1979, I borrowed a Potomac
reduced dramatically: the lowest distortion
tant to provide the audio signals Ineeded.
Instruments AT-51 test system from alocal
range is now 0.03 percent, full scale. IMD
In the spring of 1994, Ilearned that
television station to conduct FM equipment
Potomac Instruments was introducing a measurement and wow and flutter sensiperformance measurements. The AT-51 systivity are improved dramatically as well.
model AA- 51 A. with new features and
tem consisted of a low-distortion AG-51
A front-panel level set control now allows
improved audio performance. For those of
audio oscillator ( with built-in decade switchfor setting convenient reference levels
us with the " older" analyzers, they
es calibrated in dB for precise frequency
when necessary. Indicators show the operator when the high- and/or low- pass filters are in the circuit.
Applying these new features to audio
work in the field can be another matter.
Shortly aller my unit arrived. Ihad occasion to work on a local AM transmitter.
Measuring the harmonic distortion was
easy. Ijust set the range switch once and
set the frequencies and modulation levels
with the AG- 5I oscillator. The whole
measurement process was instant and
repeatable. with almost no adjustment of
the AA- 5I A required.
Occasionally. Ihad to move the distortion
range switch to a more appropriate scale.
Although the transmitter's noise floor was
acceptable. 1tried switching the 400 Hz
high-pass filter on to detect just how significant the noise level was in my distortion
measurements. In working on devices with
slAEO VON .e,
eel
differential audio outputs. measurements
are more accurate because of the AA SI A's true transformerless balanced input.
My only criticism of the AA-51A is that
the higher distortion ranges are now gone.
This trade-off is worth the increased the abilwith the best monitor and the most accurate test set.
ity to accurately measure the lower distorThe FMM-2/FMS-2 series monitors provide an even greater degree of
precision measurement than ever before.. You can measure S/N below
tion levels found in newer audio equipment.
90 dB, You can measure crosstalk below 85 dB, You can measure separations
Potomac Instruments plans to introduce a
of better than 70dB, You can measure frequency response to better than
new AG-5I oscillator. Users of older units
0.25 dB, You can measure distortions to lower than 0.01%, and much more...
will have the opportunity to upgrade to
Our uncluttered panels and autoranging voltmeters make these measurekeep their AT-51 test systems truly statements adream.
of-the-art.
(
610) 687-5550
0 El
ELECTRONICS LABORATORY, INC.
For iitfinination, contact David Harry in
LANCASTER AVENUE AT DORSET, DEVON, PENNSYLVANIA 19333
Maryland at 301-589-2662: fax: 301-589Call or write for more information on Belar AM, FM, Stereo, SCA and TV monitors.
2665; or circle Reader Service 3.
Circle ( 29) On Reader Service Card
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can measure...
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FCC Issues
NPRM for
Operators
0> continued from page 43
the transmitter, typically dial- up.
They propose that the time it takes
to establish acircuit (dial the remote
site) be included in athree- minute
maximum for transmitter shutdown
(shut down the transmitter within
three minutes of request).
Because it rarely takes three minutes to establish adial-up telephone
connection, this seems quite appropriate. However, they continue (as in
the rule clarification of afew years
back) to require abackup means of
shutdown when nondedicated circuits are used. This, to me, seems
unnecessary. I'd suggest arequirement that all remote control systems
shut down atransmitter if they cannot verify the ability to communicate
with the control point at least every
three hours (
which corresponds to
the time limit allowed for loss of
telemetry under the current rules).
Systems that utilize aprocessorbased studio unit can do an automatic
handshake over any circuit, dedicated, packet switched (
such as packet
radio) or circuit switched (such as
dial-up). Systems that rely on atelephone as the " studio end" of the
remote control system could have a
three hour timer that is reset when the
operator calls the site and keys in a
code. Both automatic and manual
systems would typically initiate a
handshake at least every two hours,
sound an alarm on its failure, and shut
down the transmitter after three hours.
Failures of the dial-up telephone
network are very rare. Failure of
the network simultaneously with
out of tolerance operation of astation would be even more rare.
Under this approach, stations
would manually check to insure
they could shut down the transmitter within three minutes. Failures of
the telephone network or station
control equipment would result in a
station shutdown in three hours.
The absolute worst case of interference would be three hours. if the
telephone network and the transmitter failed at the same time. This is
considerably less than the 24 hours
permitted for directional stations
while they check monitor points.
Ihope I've given you asummary
of the NPRM and some thoughts on
what it all means. Please read the
actual text ( obtained as detailed
above) and comment to the FCC.
I'd also like to hear your comments.
DOD

1

Harold Hallikainen is president of
Hallikainen and Friends, amanufacturer of transmitter control and
telemetry systems. He also teaches
electronics at Cuesta College, San
Luis Obispo and is doing lots of contra dancing. He can be reached at
805-541-0200; fax: 805-541-0201.
He can also he reached on Internet
at ap621@clevelandfreenet.edu.

LIKE FORT KNOX
W ITH AN ATM.
Imagine atowering stack of cartridges, open reels and DAT tapes —avast
wealth of audio cuts—representing hours of costly, painstaking production.
Now imagine that treasury of sounds (like commercials, IDs, SFX,
and stingers) securely stored, intelligently organized and instantaneously
accessible. And all within the confines of one very impressive machine.
The digital audio hard disk recorder, DigiCart/ii.
Smart operating controls and
)1(..
II r
an easy-to-read display makes
o ( ctr
.
scanning through DigiCart/ll's M
ep.
massive vault of storage asnap. In the bank.
1.5451
CuM,
E
SHOW OPEN
83
With asimple spin of aknob or DigiCart/lls'
internal hard
drive cant be
keystroke on aremote control,
beatfor speed
and comenyou can call up any single cut, or fence. Choose
between 2,4
8hours of
even an entire playlist—instantly. or20kHz
stereo
High-performance vehicle. DigiCart/u hol& 10,000
storage.
culs, reconiv in linear or ue Dolby AC-2data compression.
While DigiCartin plays aprealbas precise edits offers digital or analog UO, andfeatures
removable media for archiving, backups and transfers.
selected cut, its production-oriented software
allows you to program the next series of cuts at the same time.
All performed with reassuring reliability. No dead air,
no missed cues, no scrambling around.
It's easy to see why
DigiCart/H is fast becoming
the industry standard for hard
From adistance.
disk recording.
Our rem* conliv1%
inpand and enhance
If you're searchDigiCarl/ii with programmable Hol-Kele
ing for the best place
fastfindfunctions.
and lotç more,
to bank your audio
valuables, take alook—and listen—
to DigiCart/n.
Call 360 Systems for ahands-on
demonstration in your studio.

OCITAL AUDIO RECORLXR

-
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818-991-0360.

PROFESSIONAL

360 Systems • 5321 Sterling Center Drive
DIGIL AO

IS

A RE.;,ISTERED

TRADEMARK

OF

360

DIGITAL

AUDIO

Westlake Village, CA 91361 USA • Phone (
818) 991-0360 Fax ( 818) 991-1360
SYSTEMS

DO1BY

IS

A TRADEMARK
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ut have you ever thought about

Windows 3.1 * on

professional digital audio editing? Too

486/66 host computer

slow?

Too

expensive?

Difficult

to

Rapid graphical

understand? SADiETM Disk Editors have

editing

changed all that. For astart SADiETM runs

am us* interact4.

on aPC, so you get much more computer
for far less money. It has afully functional
Windows user interface, non-destructive
sample accurate editing, real time cross
fades with real time automated digital

eUITY—nIdest
, sample tucura
C-

editing
eger
Creates *lits w
recordin.

mixing, bounce down, overdub, EQ and
dynamics control. And real time-saving.
SADiETM Disk Editors have sold worldwide into broadcast, post- production,
studios and mastering organisations. They
have already been really put to the test out
in the field and our exsisting customers will
be

pleased

to

see

some

of

their

suggestions in SADiETM Version 2.2. The
SADiETM Disk Editor is just $ 9,995 1 for a
complete turnkey system, to include a
486/66DX PC, 2.0 Gbyte SCSI drive, 2in: 4
out

SADiETM ( digital/analog/SMPTE

timecode support) and breakout box.

All cross fades
calculated in realtime
Jog and shuttle scrub
modes
Unique Trim Window
allowing real-time
adjustment of audio
Real-time automated
mixdown..
.. Bounce down
.. Dynamics control
.. EC)

Software updates are free for the lifetime of
the product and there are no hidden
software extras. It's all included in an

.. Digital resampling
.. Time scrunch

honest straightforward price.
.. Noise reduction

Tied to the job or just tired of the job why not free up acouple of minutes today

.. Overdub
.. Reverse playback
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Studio Audio Digital Equipment Inc
1808 West End Avenue
Suite 1119
Nashville, TN 37203
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USA
TEL:

615 327 1140

FAX:

615 327 1699

SAME' DISTRIBUTORS WORLDWIDE
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System One: No Knobs Attached
by Terry Denbrook
Chief Engineer
KUOW Radio
University of Washington
SEATTLE
The Audio Precision
System One audio test system, working
in conjunction with an IBM-compatible
computer, automates routine audio measurements and has proven to be an
extremely accurate system at our station.
If you do not like working with computers, then this is not the test set for you.
Everything is controlled by computer.
System One makes graphs of frequency
response, distortion, phase shift, etc., on the
computer screen, prints them out on asupporting printer and saves them to acomputer disk for later use. Audio Precision also
offers a series of training videotapes, as
well as awritten manual, that explain how
to set up each item in the test.
Before you begin any testing, the
System One can test itself so you know
that it is working properly. Frequently
used tests can be automated using pre-

the System One about a year and ahalf
ago. We have never had any problems
with either the analog or digital parts of
the system.
The unit we have is contained in one
box, although you can get atwo-box system. When we need to send atest signal
from adifferent location, we just record
the signals we need in advance on aDAT
and then send it. This has been accurate
enough for our work.
The biggest disadvantage of the System
One is its lack of versatility. If the system
is not used regularly or if you do not
have aprocedure for aparticular test, it

may take you a while to set it up to do
what you want. Also, the learning curve
for the System One is high unless you
only run procedures someone else has set
up. There are no knobs.
Overall, the System One is one of the
most accurate test systems available and
makes it easy to document your test,
either by printing out agraph or alist of
readings automatically, or by saving the
measurements to disk for later use.
DOD

For information, contact Tom Mintner
in Oregon at 503-627-0832; fax: 503641-8906; or circle Reader Service 69.
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Frequently used tests
can be automated
using "procedures."

programmed tests and test sequences
called "procedures." Procedures are created by recording your steps in the system and then playing them back the next
time you need to run the test series.
These procedures can be edited, or even
programmed from scratch using acomputer language similar to BASIC.
One special test, called Fasttrig, allows
a specially configured burst signal to be
sent through the equipment and, in asecond or so, you have everything needed to
make frequency response, distortion and
signal-to-noise measurements.
Fasttrig allows you to check your transmission path with almost no interruption
of programming. This test can be automated as the Audio Precision waits, listening to the audio, until it hears the special tone and then records the measurement.
We use our System One primarily in the
shop, although we do occasionally take it
to the transmitter site, which has two
fullpower FMs, two full-power VHF TV
and ahigh-power UHF TV, plus several
low- power transmitters within 300 feet of
us. We have never had a problem with
RF. The one drawback here, however, is
that the system is not readily portable; it
is about as large and heavy as adesktop
computer, and requires aPC to run.
The basic System One, which we
bought about four years ago, only performs analog measurements. It scored
big points with us because it could execute a complete alignment ( except for
head azimuth) of our Studer 807 tape
recorders automatically. It set the frequency response, both play and record,
as well as bias, automatically.
We have since moved to DAT
recorders, ending up with fewer reel-toreel recorders than we expected. Digital
signal processing ( DSP) options have
made digital audio and other measurements possible.
We purchased the digital segments of

R
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PRODUCTIONMIXER

Many broadcasters know that PR&E provides the consoles and
stems for market-leading radio stations and network facilities
throughout the world. Unfortunate's. with aclient list that reads like a
"who's who- of the industry. some broadcasters with more modest
budgets feel that PR&E consoles are out of their reach. We'd like to
introduce you to Radiomixern'. afirst-class on-air console at a
coach-class price.
Created by the same team of designers and engineers responsible for
major-market "showcase" facilities. Radiomixer offers the reliability.
performance. and many of the features of our world-famous BMX. at
aprice guaranteed to satisfy the most demanding budget. Using top
qualits components. Radiomixer delivers adsanced features including
the most elegant telephone mix-minus system available. along with
uncompromising sound quality and reliability.
And when you add multitrack production power on top of the
Radiomixers standard features. you hase Productionmixer. the most
affordable high-performance production console in broadcasting.
There isn't another console family in their price class that can offer the
total salue of Radiomixer and Productionmixer.
Why settle for less, when you can hase genuine PR&E features,
quality. reliability and service? Call today for your full color
brochure.

>
I
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Pacific Recorders St Engineering Corporation
2070 Las Palmas Drive. Carlsbad. CA 42004
Tel: 619.138.3911 . Fax: 619.438.42 -- . ( s H1;F.205 -\

DESIGNS THAT MAKE THE DIFFERENCE

System One up and running
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fter you've built over eight

We've eliminated obsolescence from

thousand codees, what do

CD() Prima.

you do for an encore?

Every

CDOPrima

model

way to astounding 384 kbps audio
quality.

can be upgraded directly over the
ISDN line, so changing chips when

CDQPrinui lets you program each unit

Introducing the cDQPrima Series, our

standards conic and go is athing of the

for automatic functions and instant

third generation family of five codees

past. And our modular construction

networking with no external

built with one goal in mind— to give

makes hardware upgrades asnap.

hardware. And with five models to
choose from, there's acDQPrima to fit

you the most advanced
communications tool in the world.

cDQPrima gives you full 20 kHz bi-

your budget.

directional stereo, plus ancillary data
With ISDN rapidly becoming

and SMPTE time code. World

We've got lots more to tell you about

available everywhere, line charges

standard MUSICAM® and G.722

the new cDQPrima. Call us, or your

dropping and new standards emerging,
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authorized CCS dealer for details,
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and be ready for tomorrow with the
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L+R, and L- R. The color- coded bar
graph for each shows peak, average and
minimum modulation values. This mode
reveals how program material is being
altered by processing, especially when LR enhancement is used.
A histogram plot, which is an XY presentation of modulation in the time
domain, also highlights processing
effects. Modulation vs. Time, the third
display' mode, plots real-time modulation
in ascrolling time window.

FMSA-1 Attuned to Digital Systems
by Dennis J. Martin
Chief Engineer
KBIG-FM
LOS ANGELES Advancements in
stereo generators. SIL systems and
transmitters have challenged, and sometimes even eclipsed, contemporary modulation monitoring equipment. It is
impossible to test or adjust, say. astereo
generator if its performance exceeds the
capabilities of the monitor.
Belar has introduced the FMSA- I. a
digital FM stereo modulation monitor
and analyzer. The FMSA-1 digitizes the
composite waveform, then decodes the
stereo multiplex signal using DSP ( digital signal processing) technology.
The front panel of this rack panel device
is uncluttered because most functions are
fully automatic. Two three-digit displays
indicate left and right channel modulation in percent, or. in the Crosstalk mode,
L+R and L- R, respectively.
A 16-character alphanumeric display is
used to select operating parameters and
to indicate all other measured values.
Two Menu pushbuttons and two
Parameter pushbuttons select functions
and change operating characteristics. A
Pilot LED illuminates at the presence of
at least 6percent injection.
Unique features
The device achieves and maintains its precise operating parameters even though most
internal calibration controls have been eliminated. Unlike analog monitors. DSP circuitry is not susceptible to component tolerance, aging or environmental factors, such
as changes in temperature. Phase distortion
is nonexistent because of DSP-based FIR
(finite impulse response) linear phase filters.
Because measurements are digitized by
the FMSA-l. many readings can be displayed in percent or dB. Any measurement that is available as adB value can
be made with or without de- emphasis.
selected from front panel pushbuttons.
Besides traditional stereo measurements, the Belar FMSA-1 offers three
new features: pilot modulation, separation and crosstalk direct/matrix.
Pilot modulation displays AM modulation of the 19 kHz pilot, in percent, over a
127 percent range. This function is agood
indicator of multipath in off-air monitoring
situations. It can also be used to investigate
the effects of composite clipping or other
aggressive processing, or to determine
whether or not astereo generator adequately protects the pilot region.
Separation is adirect- reading indication
of the difference, in dB. between left and
right channels. It is unnecessary to first
measure the signal in one channel, then
the residual in the other, and algebraically add the two values. Separation can be
used as aquick check of true RMS channel balance using program material.
When Crosstalk Direct is enabled from
the menu, the left audio output switches to
the L+R signal, and the right to L-R. The
L+R output is particularly useful in verifying mono compatibility. You can also
evaluate processing or examine abnormalities by listening to the demodulated L- R
component. Otherwise, Crosstalk Matrix
displays the measured value but does not
disturb the audio outputs.
These new features provide valuable

information previously unavailable. Tests
are simplified as aresult of direct- reading
measurements and because the unit can
be configured for automated proofs of
performance.

measured and updates it if ahigher peak is
detected, until the option is disabled.
Remote display capability
Using the supplied software, a Wizard
and a2400 baud modem-equipped PC, the
Belar FMSA-I can be controlled remotely.
On- site connection requires only a null
modem cable and aPC. Because the software is DOS- based and operates in text
mode. PC hardware requirements are modest—an 8086. or better, with 512KB
RAM. However, acolor display is recommended because the wealth of information
is easier to interpret at aglance. A CGA, or

Operating modes
All user- selectable options can be saved
to EEPROM, making them impervious to
power failures. Three settings— Hold.
Time Mode and Infinite—control operation of the digital displays.
Hold is the time interval that readings
can be held or updated. and is adjustable
in half- second increments, from 0.5 to 10

Any graph can be printed by using the
PC's print screen function. Histogram
and Modulation vs. Time data, which
includes peak. average and minimum
modulation values, can also be saved to
disk for later analysis and comparison. A
supplied conversion utility converts log
files into ASCII text that can be imported
into spreadsheet or graphing applications
for further manipulation.
Lab-quality analyzer
Left and right channel analog audio output specifications ( 50 Hz to 15 kHz) are
impressive: frequency response -0.05 dB;
SNR 90 dB; and THD and SMPTE IMD
0.01 percent maximum. Separation ( L to R
and R to L) is 80 dB. 10 Hz to 15 kHz.
Crosstalk ( L+R to L- R and LR to L+R) is
80 dB, and subcarrier crosstalk is 90 dB.
In addition to left and right channel balanced outputs, and unbalanced audio and
pilot outputs, an AES/EBU digital output, sampled at 48 kHz, is provided.
Although the FMSA-1 can be used with
any demodulator that supplies acomposite output, its capabilities are best realized when mated with the Belar EMMA 1digital FM modulation analyzer. known
as the Wizard.
The FMSA-1 digital FM stereo modulation monitor isn't just atool for ensuring
FCC compliance. It's aprecise and comprehensive analyzer that can be used to
fine-tune system performance, which is
essential in today's competitive broadcast
environment.

Belar's FM Digital Stereo Monitor
seconds. It affects peak modulation only
because dB measurements are updated as
rapidly as the detector will allow.
Time Mode offers two choices: Real and
Past. In the Real-time mode, the displays
are updated immediately when anew peak
is measured and the Hold timer is reset. In
the Past mode, the unit waits for the end of
the Hold interval, then displays the highest
value peak that occurred during that period. We use the Real-time mode when we
need to correlate measured peaks with program material.
The Infinite mode is. in essence, apeak
hold function—it displays the highest value

afzerS ERVICE,,
ST7;ES

better, is acceptable.
The intuitive software an be operated
using the keyboard or amouse. ( At times,
we found the mouse to be more efficient.)
All features are accessed from easy- tounderstand, pull down menus. Even
though the software runs under DOS, you
can still Tile. Cascade and Move/Size
many onscreen display windows.
A PC is aworthwhile addition because
it augments the analysis power of the
FMSA- I. Selecting the software's bar
graph mode, for example, allows six
parameters to he simultaneously viewed
on-screen: Total. Pilot Modulation. L. R.

non

For ihffirtnalion, contact David Hirsch in
PennsvIrania at 610-687-5550; fay: 610687-2686: or arde Reader Service 127.
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Products St 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.

DIGITAL AUTOMATION SYSTEM

Cellcast

WEATHER RADIO

•The Best Integrated Play List Scheduler

Model CRW

(Music & Breaks) & On-Air Playback

REMO[

Combination Available Today

• Easy to Use

• Dolby AC2 Overlapping Hard Disk Audio

• Reliable

Price $ 540.00

• Cost Efficient

Sensitivity . 28 microvolts for 12 dB quieting. All 3 frequencies. Alert tone demutes
receiver, closes relay and gates audio to
600 ohm rear terminals. Another set of rear
terminals has continuous 600 ohm audio
output. Double conversion crystal controlled, crystal filter in first IF., ceramic filter in second I.F. Dual gate MOS FET front
end. 50 ohm coaxial input. Adjacent channel ( j25 kHz) down to 70 dB. 19" rack
mount, 31/2" H, all metal enclosure. In
stock— available for immediate delivery.

YSTEMS,J1

INCORPORATED

• Feature Rich Digital Automation at an
Affordable Price & Updated Quarterly
• Complete On-Line Redundancy
•Provide Your Own Computers/Players and
Save $$$, or Buy/Lease From Us
• Pays For Itself By Increased Productivity
EAST

310/670-7500

803/370-2400

FAX 310/670 0133

1AX

GORMAN REDLICH MFG. CO

71) 2:314

• Portable
• Flexible
Technology & convenience combine to bring
you on-the-spot remote broadcast capabilities with excellent sound quality. Cellular
transceiver, frequency extender, and mixer
all in one! Powered by Nicad rechargeable
batteries Qt AC power supply — utilizes cellular technology Qr land lines.
For more information call

257 W. Union St. • Athens, Ohio 45701
Phone 614-593-3150 • FAX 614-592-3898

1-800-852-1333

READER SERVICE NO. 4

READER SERVICE NO. 165

READER SERVICE NO. 119

The world's most

Get the best MUSIC, the best QUALITY, the best PRICE!
ALL ready to make your format

> Oldies
> Seventies
> AC
> Hot AC
> CHR
> Country

ALL in
stock...
ALL at
terrific

prices!

HALLAND BROA

DCAST

ízzI

capable, expandable

this year!

digital satellite receiver

WE'VE
GOT
IT ALL
ON CD

To get it ALL just call our name!

e

chance on
less expandable
receive.r?

& Rebuild all

1-800-HALLAND

fax: ( 818) 963-2070

More and more
networks are moving
to Satcom C-5
digital. Why take a

We Repair
Popular Receivers
Quick Service!
24 Hour Tech Support

1-800-(425-5263)
tel: ( 818) 963-6300

STUDIO

THE CELLULAR DIFFERENCE

• Music on Hard Disk and/or CD Jukeboxes

WEST/INT'L

PROADCAST

1289 E. Alosta Ave, Glendora, CA 91740

t
eriel
Used Equipment
for All Satellite Formats
LNA/LNB/Splitters
Zephyrus for JSA
Zephyrus 700 SCPC

Visa/MC/Discover
Leasing W.AC.

Satellite Systems
(719) 634-6319

READER SERVICE NO. 142

READER SERVICE NO. 70

AUDIO BROADCAST GROUP, INC. introduces the dramatically redesigned for 1994/95
Data Stream Series of our exclusive "Digital Ready" Studio Furniture. Created specifically for the efficient housing and operation of today's digital hard drive storage/studio
automation systems and workstations. Our designers have combined the ultimate in functional work space and eye pleasing appearance.
AUDIO BROADCAST GROUP, INC. Supplying
broadcast equipment and studio systems with
integrity to the broadcasting community for over 33
years.

makes
Lightning Prevention

AUDIO BROADCAST GROUP, INC. Your single
source supplier of AM/FM studio packages,
AM/FM transmitter installations, as well as all
major lines of on air and production studio equipment.

Easy!

Cortana

For additional information on how we can serve you, please call today
MAIN SALES OFFICE

Cw""Men

Inc

SOUTHEASTERN SALES OFFICE WESTERN SALES OFFICE

2342 S. Division Avenue
200 Fareway Drive, Suite 2
Grand Rapids. Michigan 49507 Smithfield, North Carolina 27577

'ne: 800-999-9281 Phone: 800-369-7623
"452-1652
Fax: 919-934-8120

P.O. Box 1638
Palmdale, California 93550

Phone: 800-858-9008
Fax: 800-273-3321

READER SERVICE NO. 155

For over 33 years

AUDIO
BROADCAST
GROUP
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they have made mechanical and electronic VU and PPM meters obsolete.
Now that the all-digital radio station is
in the foreseeable future, we will need
to have indicators of the audio represented in digital systems.
Although digital systems solve a lot of
problems we could never totally conquer
in analog, working in digital sometimes
produces unexpected results. further
complicated by our inability to see what
is happening. Because Dorrough's digital
meters let us look at digital signals in the
same way we look at analog, we have a
tool that enables us to master the new
beast as well as we mastered the old one.

Dorrough Units Monitor Digital Path
by John Morris
Chief Engineer
INLYF/VVAXY-FM

Now that the radio industry is
I
mall) making the transition from analog to
digital in systems rather than just individual
devices, the need to measure and monitor
levels and loudness in the digital path is
becoming as important as it has been in
analog paths. Dorrough Electronics has
introduced the 280-D digital audio
AES/EBU meter to fulfill this need.
Fifteen years ago, Dorrough gave us
the 40-A, which changed the way many
of us measured and monitored levels,
peaks and loudness. With this device,
we have been able to reduce the workload on limiting and compression systems with a resulting cleaner and more
consistent on-air sound.
Until recently, seeing the analog audio
input and output of adigital device was
sufficient, and we had no real need to see
MIAMI

red. This function can be programmed
by changing an internal jumper. There is

I.
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Dorrough's 280-D digital audio AES/EBU meter

disagreement in the recording industry as
to whether the "crash" warning should be
afew counts under the top or should only
indicate conditions over the maximum.
The difference is less than one thousandth of adB, so for practical purposes,
the setting of the jumper is moot.
Another programmable feature is the
peak display, which can be set with
either internal jumpers or an external
switch ( supplied with the meter) that
can be connected at the rear panel jack.

Now that the all-digital radio station
is in the foreseeable future, we will
need to have indicators of the audio
represented in digital systems.
what was happening in the digital path.
Now that we are interconnecting digital
devices, we still need to monitor inputs
and outputs, but if the output is
AES/EBU, our analog meters are useless.
We need to be able to see the output as
audio rather than adata stream. To interpret the digital material as audio, we
need to see the peak and average levels,
with the same ballistics we see on analog
signals. We can then make the same
determinations of loudness and openness
that we do with our analog meters.
Dorrough offers four models of its
digital meter: 280-D, 280-E. 380-D and
380-E. The only difference between the
280 and 380 models is that the 280 is
designed for horizontal mounting, the
380 for vertical mounting. The " D"
models cover a 40 dB audio range.
whereas the " E" models cover 60 dB.
All have 40 LEDs per channel, scaled
in 1dB increments, except that the "E"
models have 3dB increments below - 30
to expand the scale to 60 dB. The meter
comes with a20-page manual that fully
describes the features and operation of
all models.
Input, output and power are all
brought to a single eight- pin screw- terminal Euroconnector, which makes
changing out meters extremely simple.
Power is provided by a7 V AC adapter
that comes with the meter.
The 280-D synchronizes to either the
professional 24- bit or the 16- bit consumer format, and accepts sample rates
of 32, 44.1 or 48 kHz. The format and
sample rate are automatically detected
and require no setup. The input can be
balanced 110 ohms or unbalanced 75
ohms. It reliably responds to an input
level as low as 500 mV.
Features unique to the digital meters
include a warning when audio hits the
digital "brick wall," when all data bits
are I. In this condition, the top three
LEDs change from their usual yellow to

same digital signal tracked exactly.
Dorrough's meters were the first to

1 19Vell
tallinalla
.1117
311 )* 8181/8591 2
, 18,5?Ensalltigg
TJR ,

The options are for normal peak indications ( similar to that of the analog
meter), three- second maximum peak
hold or indefinite peak hold.
In the indefinite mode, the LED representing the highest peak remains lighted
after the peak has passed. If there is a
higher peak, the LED for the first peak
is extinguished, and the LED for the
new peak remains lighted. The highest
peak is retained until the meter is reset
by switching to another mode. This is
especially useful for monitoring a program line over long periods of time to
determine how close the high peaks are
coming to the crash point. The threesecond mode works exactly the same,
except the maximum peak indicator is
reset every three seconds.
Another useful feature of the meter is
the buffered output. The output is transformer- isolated. conforms to AES/EBU
specifications, and remains at aconstant
4V, regardless of the input level.
The function of the meter is completely digital. It does not have a D/A converter to provide an analog display. It
uses DSP processing on the digital signal to provide an accurate display of
peak levels and audio energy. Because
there is no analog section to the device,
there are no calibration controls.
The units received by WLYF were
first bench- tested and compared to a40A, using signal sources with both analog and digital outputs. The test with a
16- bit, 44.1 kHz CD player showed the
digital and analog meters to track within 3dB.
Tests with a professional 24- bit. 48
kHz AID converter had the tracking
much closer, within 1dB at the upper
end of the scale and 2 dB at the lower
end. This leads me to believe that the
error was in either the A/D converters
or analog amplifiers. On program material, the error from either source was
unnoticeable. Two 280-D meters on the

D0

For information. contact Kay Dorrough
in California at 818-999-1132; fax: 818998-1507; or circle Reader Service 72.

give atrue visual indication of what we
hear from the speaker and, in doing so,

8TRACK
DIGITAL EDITING
BREAKS PRICE BARRIER
$5495 *
Ui Adigital audio editor designed for Radio production
rZli Learn to use in minutes, much faster than tape
Cut, splice, move, and fade up to 4stereo tracks
Di Use Scrubbing to edit with your ears
IZ1 Use visual waveform editing to edit with your eyes
An UNDO button enables you to go back and fix mistakes
(ZII Digital Networking to transfer audio to your On Air machine
Qi Add Trak*Star-8 software to aDigilink for only $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
Sons cles
production time and save money !!!

Xlcxhtm.
Tr

For more information, call or write
ARRAKIS,

_

(303) 224-2248
the premier broadcast manufacturer of consoles, furniture, Digilink
and Trak*Star digital audio products.

ARRAKIS
Suggested retail price. Complete system
Tiek'Stan8 by Andes Systems, Inc
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TECHNOLOGY UPDATES

CRL
DAA-50 Complements
Bench-top Analyzers
TEMPE, Ariz. The DAA-50 digital
audio analyzer from Circuit Research
Labs ( CRL) receives and decodes audio
data according to AES/EBU, IEC958,

S/PDIF and EIAJCP-340 interface standards. The DAA-50 identifies signal format, channel status, sample frequency,
copy protection, etc. It also checks transmission links for various errors and
reports the status. The unit contains a
digital- to- analog converter that allows
the user to monitor the audio through
headphones.

MODULATION SCIENCES
PRD-3000 from MS1
Turns PC into RDS Monitor
SOMERSET, N.J. MSI Model PRD-3000 monitor from Modulation
Sciences turns aPC into an RDS monitor. The PRD-3000 enables broadcast-

Designed to complement traditional
bench- top analyzers. the DAA-50 can be
used behind arack or in the field. Slightly
larger than astandard pager, it can be carried in apocket or clipped to a belt. The
DAA-50 is battery- powered but comes
with an AC adapter, which can charge the
batteries and supply power to the unit at
the same time.
For information, contact Kent McGuire
at Preco Inc. in Arizona at 602-8740000; fax: 602-874-0390; or circle
Reader Service 2.
0E1
0E1 Adds VPDT
Option to 691
Modulation Monitor

ers transmitting an RDS/RBDS signal to check the information content of the
signal, measure the injection level and monitor the RDS signals of other stations.
Its features include analyzer functions, statistics functions-;-selectable error correction ( none or 1-5 bit correction) with menus and mouse support.
Because PRD-3000 software decodes and displays the entire RDS data stream,
the user can focus in on specific types of RDS data for maximum clarity. Any
selected portion of this data may be stored on the computer's hard drive for later
analysis. One potential use for the PRD-3000's data logging capability is to provide proof of delivery for data broadcasting customers.
Input to the PRD-3000 is composite, typically provided by the output
from aconventional modulation monitor or from an FM tuner with composite output.
The PRD-3000 is connected to the serial port of any IBM-compatible computer
using astandard cable. The PRD-3000 software is an MS-DOS program and features an interface design similar to that of Microsoft Windows.
When the PRD-3000 is operated from 12 V DC power, it can be used
for portable field analysis. If it's connected to alaptop computer, auser can drive
around astation's coverage area and analyze error patterns or analyze the RDS
data being transmitted by other stations.
For information, contact Eric Small in New Jersey at 800-826-2603: .fax: 908302-0206; or circle Reader Service 16.

How to tame heavy duty
transmitter power
problems.
•Hold output
voltage within
+ 1%
•Power ratings
from 2 to
1680 kVA
•Maintenance
bypass plus other
options

WILLIAMSTOWN, N.J. The QEI
691 modulation monitor offers bessel
null calibration and contains the circuitry necessary to convert any XY
input oscilloscope into a spectrum analyzer.
SINE SYSTEMS

NASHVILLE, Tenn. Sine
Systems updated the RFC- 1/B
dial- up remote control system. The
robot-like synthesized voice of the
RFC- Ihas been replaced by adigital storage device that contains
actual recorded human speech. The
RFC- 1's microprocessor concatenates these recorded words to form
phrases and sentences that relate
telemetry, status and other information in aclear human voice. All
other operating characteristics
remain the same as the last System
4software release.
Using surface- mount technology,
Sine Systems has also developed a
plug-in module that allows owners
of older RFC- Is to field- upgrade
their units with the new voice and
latest software. The SU5 synthesizer/software upgrade kit can be
installed in afew minutes.
For information, contact Barry
Ariaz in Tennessee at 615-2283500; fax: 615-227-2367; or circle
Reader Service 96.

HENDERSON, Nev. Sescom has
designed two new pieces of audio test
equipment to meet basic testing needs
at an affordable price. The P0-71
audio oscillator has three preset output
levels: 0 dBm, - 10 dBm and - 50 dBm,
and six selectable frequencies: 50,
100, 400. 1 kHz. 10 kHz and 15 kHz.
The companion unit, the P0-72 AC
voltmeter, measures AC volts from 10
mV to 10 V, with a meter scale calibrated in mV/V and dB and adB range
of - 40 to + 20. The VU meter scale is
calibrated in a standard VU configuration.
Both boxes are battery-operated, requiring two nine-volt transistor batteries.The
units are designed to help the user get a
system or component up and working
without alot of knowledge. Sescom also
sells a 14- minute instructional videotape
for these units.
For information, contact Franklin J.
Miller in Nevada at 702-565-3400; fax:
702-565-4828; or circle Reader Service
211.

FREE Subscription/Renewal Card
Iwould like to receive or
Signature

Transmitters placed in remote, unattended locations such as
mountain tops and wilderness areas require long utility power
lines which can cause damaging power aberrations. As a
result, power tube life can be reduced by as much as 70% and
the performance of other sensitive equipment is similarly
affected. WHR Series STABILINE® Voltage Regulators correct
these problems permanently not only in transmitters but also
in receiving stations, studios and mobile production vehicles.
For full information, write or call TM Gladis toll-free at

Bristol, CT 06010
F
203/582-9561
ax: 203/582-3784
See Us At NRB Booth 737
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P0-71, P0-72

flacJim Werld

WHR Series
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Sine Systems Gives
the RFC- 1/B System a
New Voice
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•Rack mount units
available

SUPERIOR ELECTRIC

The baseband portion of the 691 contains a total modulation meter that is
switch- selectable to display either positive or negative modulation peaks. The
peak mod thumbwheel peak flasher and
peaks- per- minute numeric LED display
provide peak modulation indications
from 1percent to 199 percent in 1percent increments.
The addition of QEI's VPDTO ( variable peak duration test option) allows
the 691 peak flasher to display peaks
which are weighed by acombination of
duration of the peak or the total number
of peaks within a 5 millisecond window.
The baseband of the 691 also contains the carrier frequency thumbwheel. RF level indicators, power
switch, mute switch and baseband test
output. These outputs include BNC
connectors to drive the oscilloscope as
either a spectrum analyzer or vectorscope.
For information, contact Jeff
Detweiler in New Jersey at 800-3349154; fax: 609-629-151; or circle
Reader Service 92.

A.
B.
C.
D

I. Type of Firm
Combination AM/FM station F. Recording Studio
K. Radio Station Services
Commercial AM station
G. TV station/teleprod facility
Commercial FM station
H. Consultant/id engineer
Educational FM station
I. Mfg, distributor or dealer
J. Other
Network/group owner

II. Job Function
Ownership
General management
Engineering
Programming/production

G. Sales manager
E. News operations
F. Other (specify)
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192 214

149 171

193 215

150

194 216

015 037 059 081

103

125

147

016 038 060 082

104

126

148

017 039 061

083 105 127

018 040 062 084

106

128

019 041 063 085

107

129 151

020 042 064 086

108 130

021 043 065 087 109
022 044 066 088

172

189 211
213

173 195 217

152 174

196 218

131

153

175 197 219

110 132

154

176

198 220

Copy & Mail to: Radio World, PO Box 1214, Falls Church, VA 22041, or FAX to: 703-998-2966

Dynamic
Deals
on Dynamax

flX CICR1.
000

Dynamax DCR1000
y3players for $892 5
Bu
Get aFREE Record Module
worth $2500

Plus
FREE
Federal
Express

/4X Series Consoles
I
N

Whether you need digital cartridge machines
or modular audio consoles, Fidelipac and
Harris Allied have the best of the best available
now at great prices, in stock and ready to
ship Federal Express at no charge to you.
Now, that

adeal.

It gets even better. You can reduce your
operating costs by using the DCR1000 Series.
Thanks to its durable, maintenance-free design
and use of standard 3-1/2" floppy disks to store
high quality digital audio. And, over five
minutes of 15kHz stereo audio on each
13 MB floppy disk.

STOCK

HO W

at

Harr i
s Allied

Call for Special Pricing

The DCR's simple cart- like operation
requires ' de or no training. The player has only
three front panel buttons — START, STOP and
CUE. START and CUE are literally instantaneous.
There is nothing to clean or align and no
adjustments to make. The disk drive provides
over 30,000 hours of service, can be replaced
in 15 minutes, and costs less than aset of tape
heads.
The MX Series Console offers the quality
you demand, all the features you need, and a
price you can afford.
Make no compromises. The MX Series is
truly modular. Each input module includes all

of the active circuitry necessary for its
operation. Its motherboard has no active
electronic components, so you'll never have
to disassemble the entire console to replace a
single component. Other consoles claim to be
modular. The MX Series truly is.
You get the highest quality components
and construction in the MX Series. Available in
6to 18 channels.
Even the call is free.

1-800-622-0022
Fax 317-966-0623
Southern CA 1-800-690-2828

HARRIS
ALLIED AMIIMB
Gd. (171) Om Reader Service Card

«) 1994 Harris Corp.
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BUYERS GUIDE

SPECIAL REPORT

Tektronix AM70 aTime-saving Tool
and field service to many of the nation's

by Susan Hammond
Senior Service Engineer
and Terry Murphy
Senior Field Engineer
Customer Service & Eng. Center
Sony Electronics Inc.
TEANECK, N.J. Sony's Customer
Service and Engineering Center in
Teaneck is one of the largest of Sony's
five regional service centers in the
United States. With our proximity to
New York City, we provide both depot

major broadcast and production studios.
Some 12,000 units come through the center each year to be tested, repaired and
rebuilt.
We service or troubleshoot avariety of
DAT player recorders, digital VTRs, digital audio editors and other audio equipment. One of the newest additions to our
service toolkit is the Tektronix AM70 digital audio analyzer/generator, acompact
version of Tektronix's AM700 mixed signal audio measurement set.
One of the first things you notice about

the AM70 is how small and practical it is.
A hand-held device, the AM70 weighs just
a pound and a quarter and operates on
alkaline batteries or AC current. It's aconvenient tool to keep close at hand on the
workbench or toss in the tool bag.
With three operating modes, the AM70 is
versatile as well. It can act as asource of
analog and digital test signals, producing
14 audio test tones and a sweep that
addresses all audible frequencies. The
AM70 also decodes and allows us to modify amachine's channel status bits.
Before we had the AM70, testing the dig-

Touchscreen Plays Music and
Spots Instantly from Hard Drive
Play Anything at aTouch

12:21:38A

:15)3:57,C HIT HM0105 10:14:47

11.4m4
•11/2,14

.11..1•11

14.4.

11ra
• LealMM41.
Mau.
Jan:. 144,

114.4

tam4

1,1AM• .411.

414••••.••
114.4
limeaM1
Kama.

11•• Jam.
1.4

. 4 Imm , Q.
WPM*

14.1” 4.4.••
1.•
• Ilme

lid I's Nrighf

1.14•4 4.1M.M.a•

4 (me, 141.1
41..111malms
W .4,1 111.

:00,0.18e

PRO T02214 1021:14

E.

McDonatœs 2for $2Special it
Q Thai Saturdays Only

:00/1:00e

••••••mm1111

1
121

404m114
Led.
14.

IIs

8.4

hauch.

Btlay

More
Events
9
Celions
0

10060. IT 2440

1111

n
j

Geriee

Cog 3281,81 Colo

Tektronix's AM70 provides both
analog and digital test signals.
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Here's how it works: Six buttons on
the left of the computer touchscreen
play what's on your program log. Your
songs, spots, promos, PSAs and live
copy come in automatically from your
music and traffic computers. You
can rearrange anything by touching
arrows (at mid-screen), or opening a
window with the entire day's log. On
the right, 18 hot keys start unscheduled jingles, sounders, comedy
and sound effects on the spur of
the moment. You get 26 sets of hot
keys for your jocks' different needs.
ABCDEFGHIJKLMNOPORSTUVWXYZ

Copyr.ght 1994 by Scott Studios Corp

Can You Feel The Love Tonight
Elton John

Nothing else makes radio as fast or
easy as having all your songs, spots,
sounders and sweepers start with your
fingertip—always on-line and ready
to play from hard disk. And nothing
else is better for fast, exciting radio
than the new Scott Studio System!
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Casts

World's Fastest Requests!

Simple and Paper-free

Improve Your Production

Touch the Music button at the top
right of the main screen to see our
"Wall of Carts" with 1,000 songs (or
more) on-line! They're displayed by
title, artist, year, length, category, or
any way you like. Touch the song
you want and Scott Studios' digital
audio hard disk plays it instantly.

Weather forecasts, live tags, promo
copy, contest winners' lists and
programming memos automatically
pop up on your Scott System's
screen. As an option, we can also
work with your news wire to update
and display selected weather, news
and sports copy.

Scott Systems pay for themselves in
increased efficiency on-the-air and in
production.
Our graphic waveform
editor quickly cleans up out-takes and
works wonders with big productions.

In addition, all your comedy bits,
spots, jingles, promos and PSAs have
their own "Wall of Carts" so they start
immediately. Or, you can pick any
unscheduled song, spot, sweeper or
promo and put it anywhere you want
in today's log.

ital input and output of a DAT machine
meant we had to have a second DAT
machine on hand—aconsumer-level DAT
to test a consumer machine, or an
AES/EBU format DAT to check aprofessional or broadcast-level machine. Because
the AM70 decodes consumer as well as
professional audio signals, we no longer
need asecond machine as adigital test fixture.
Similarly, because the AM70 provides
both analog and digital test signals, it
lessens the need for separate diagnostic
analog and digital signal generators.
With the proliferation of the new digital
consoles, field engineers have a greater
need than ever for adigital generator. The
AM70's portability and high-quality digital sources make it ahandy troubleshooting device in this situation.
Because the AM70 lets us decode and
modify the channel status bits, it provides
an easy way to pinpoint interfacing problems that can crop up in multivendor environments. A quick check of the channel
status bits is often all it takes to find out

The Best Digital Audio

1 2 or 3Touchscreens

When spots, promos, PSAs, songs, or
any other digital audio events are
recorded, they're immediately playable in all your Scott System air
studios. Nobody wastes time carrying
carts down the hall or redubbing spots
for additional stations.

Teams of personalities can add
touchscreens to share control. Jocks
choose whether to handle sweeps
themselves or let the Scott System
sequence automatically.

Scott Studios will even pre-record
your music library from CDs at no
extra charge. You choose double- or
triple-overlap playback (or more) while
recording.

Cid. (311) Ow Reeler Service Card

Disk Prices Plummet
Compared to mere months ago, hard
disk prices have dropped dramatically!
Dave Scott and his team has more
digital audio and automation success
and experience than anyone else in
the business! We also offer excellent
leases. Call for details.

Scat Secede:ad, &„4,
13375 Stemmons, Suite 300
Dallas, Texas 75234 USA

(800) 330-3004

why aVTR and an audio console are not
communicating.
The AM70 also has an internal digitalto-analog converter that lets us listen to a
digital audio signal via headphone or an
internal speaker, another feature that
makes for quick diagnostics.
On arecent field call, for instance, an
improperly connected cable was causing sound breakup. We used the AM70
to generate asignal, fed it into the system under test, and could easily hear
the sound breakup over the AM70's
speaker.
The AM70 has proved itself as atimesaver in a busy, state-of-the-art service
environment. It cuts the time needed to
diagnose and repair audio equipment,
and enables us to diagnose situations
not just quickly but conveniently. It has
become avalued member of our service
team.
ODD

For information, contact Heather L Wyse
in Oregon at 503-627-4697; fax: 503-6275801; or circle Reader Service 183.
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GET FAT with StereoMaxx

GET LOUD with the CP-803

GET LEGAL with FM ModMinder®

When everyone in town is processed to
the max, what's left? The answer is
StereoMaxx, aSpatial Image Enlarger that
turns your listeners' Volkswagons into
Cadillacs and their living rooms into
concert halls. With StereoMaxx in your air
chain, other stations will sound flat, dull
and lifeless. Call us for afree demo tape!

Add up to 6 dB more loudness with
the CP-803 Composite Processor. The
CP-803 works with your existing audio processing to give you the maximum modulation the law allows, with no ringing or
overshoot. Installed at your transmitter site,
the CP-803 will make your entire air
chain sizzle.

When you need accurate modulation measurement, you need ModMinder. With accuracy
within 1percent, FCC- approved ModMinder
ignores brief audio peaks and often lets
you increase modulation - legally. Internal calibration guaranteed for two years means you'll
know where 100 percent is, right out of
the box!

Grde ( 202) On Reader Service Card

Used together or separately, MSI products
keep you at the competitive edge. Learn how to
excel in your market. Circle our Reader Service
number, call your authorized MSI dealer, or
contact the FAT, LOUD & LEGAL authority...

modulation làbc;iences, ¡ no.
12A World's Fair Drive • Somerset, NJ 08873 USA
Voice (908) 302-3090 • Fax (908) 302-0206
Toll Free in USA (800) 826-2603

fladimWerld.

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.
ACOUSTICS
Want To Sell

STUDIOFOAM
SOUND ABSORBENT WEDGES

TESTS UP TO 40% BETTER THAN SONEX
*CCGTS LESS • BETIER mom • BETTER CUT*

1"-$8.99 • 2-511.99 • e-522.99
20/box • 12/box • 8/box (all 2
1
x4')
Chants: Ford Motor Co.- Kodak- US Gov't
Dennis PeYoung ( StyK)-Rockwell Inel-MTX
Manley P.odlo Labe- Warner Bros.-EdItel
Bell Tel. gore'', Labe•Opryland OSA-H.tazh,
Balch., nanos.Martm Marietta•Mue,c Bakery

Min. 1Box. MC Visa Discover AmEx
Call For Free Samples& Brochure!

1.800.9 •Wt6tÉ

Utility type 540 tower ( 200'), galvanized and painted, with guys and turnbuckles, already dismantled. G
Peterson, KI0K, POB 1680, Rapid City
SD 57709. 605-343-0888.
Windjammer AM, 185' tower, free to
good home, needs paint, all hardware
included, take it down and it's yours,
also have extra guy wires, johnny balls.
B Dunkle, WTYS, 2725 Jefferson St,
Marianna FL. 904-482-2131.
4Bay FM 91.5 antenna; Rohn UNA 64'
free standing tower, $ 1000. M Taylor,
KHFO, RI 1Box 1821, Neosho MO
64850. 417-451-5636.
Phelps-Dodge CP6 6bay hi pwr FM on
93.1, $ 4000. S King, KMML, 1703
Avondale St, Amarillo TX 79116. 806355-9777.
ERI FMH-1AE CP FM, on 100.3 MHz,
good condition. G Peterson, KFXS,
P08 8205, Rapid City SD 67709. 605
348-1100.

Circle ( 116)On Reader Service Card
AMPLIFIERS

TOWER LIGHTING
CONTROLS

Want To Sell
DBX 118 comp/exp, 124 NR; Mclntoch
C-28, MR- 74, MC2105, SCR-2w/walnut
cabs, mrils. D Fields, Legacy Prod, POB
194, Araca AR 72711. 501-451-8803.

For Aviation Obstruction
Lights, Beacons, and Strobe
Light Systems.

BGW-150 stereo amp, w/impedance
matching module, $ 400/B0. TVNY
Productions, 800-606-8869.

Photoelec tric controls
that conform to FAA
requirements. Some
models are also available

Crown D-60 new cond, silver face,
w/manuals, $ 300; Crown IC150 &
DC300A preamp & power amp, exc
cond, w/manuals, $400. D Bailey, Rock
Shoppe Prod, 3422 Beech St, Rowlett
TX 75088. 214-475-9796.

on a custom basis.

ramEcusucum
PRECNION Nlut
coutnors. NC
13 Greenwood A. • Lezecrld Pt. 741 07432
I« ( 201)444-0600 • fag ( 201) 445 5575

Symetrix SX204 4 chnl headphone
amp, indiv volume controls, $ 100. Ken
R, 1808 Madison Ave, Toledo OH
43624. 419-243-1000.

Rohn 45G, 30' new tower, $850; Mark
Grid 10' 950 MHz dish, new never used,
$2000. D Lang, NW TalkRadio, 7404
SE Johnson Ck, Portland OR 97206.
800-313-5313.

Want To Buy
McIntosh MI- 200 rackmount tube
amp. 212-343-0265.

Want To Buy

ANTENNAS/
TOWERS/CABLES

Working 0-10 amp thermocouple RF
ammeter. R Miller, KUAU, Box 575,
Lahaina HI 96767-0575. 808-5725534.

Want To Sell

225' of 15/Er transmission cable. C
Belhasen, WRLV, POB 831. Paintsville
KY 41240. 606-789-1293.

300' AM (
2), in WV, buyer responsible
for removal, BO. Jack, 304-765-7373.

AUDIO PRODUCTION
Want To Sell
DBX 150 type INR, 2chnl, $75. Ken R,
1808 Madison Ave, Toledo OH 43624
419-243-1000.
Mayer HFX 2chnl, ambient NR unit, ric
mt, $ 775. E Toune, Audio Etc, 525 W
Stratford PI, Chicago IL 60657. 312975-6598.
Potomac FIM-21 field strength meter. A
Sutton, WBCU, POB 70, Union SC
29379. 803-427-2999.

0000
0000
0000

SAVE
$300
ON TT
96 & 144 POINT PATCH BAYS
brokers of nie and coarse used equipment

audio village

819/320-0728

Shure FP- 11 portable mic/line amp,
$125; Shure FP- 12 portable headphone
amp, $ 125; AKG N66E 6 mic phantom
pwr sup w/rack mt adapter, $ 125. 0
Glassner, Airshow, 703-642-9035.
Aphex Expressor, mint/new cond.
$350. R Crabtree, 6201 Grandview Ave,
Erie MI 48133. 313-848-6453.
dbx 157 prof 8chnls, NR, exc, $500; 2trk, $200. H Fenster, Universal R & R,
17 W 20th, NY NY 10011. 212-9293277.
Dolby 363ASR noise reducer, $600;
Dolby SOU- 4 surround decoder,
$350/80. TVNY Productions, 800-6068869.
Henry Engineering Mix Minus Plus,
$90; Henry Engineenng LogiConvertor,
$90; Valley Intl HH2X2B level matching
interface. C Scherer, WMMS, 200
Skylight Office Twr, Cleveland OH
44133. 216-781-9667.
Phase Linear auto corrolator, single
ended NR/expander, exc cond, $200. D
Bailey, Rock Shoppe Prod, 3422 Beech
St, Rowlett TX 75088. 214-475-9796.
ADC 1/4" patchbays and cords, NEW,
UNDER HALF PRICE, ADC TT patch bays, $ 129 up, NEW cords, $9.95. W
Gunn, POB 2902, Palm Springs CA
92263. 619-320-0728.

HALL
Electronics

Good used studio tape 1/2" $ 15, 1"
$30, 2" $55. W Gunn, POB 2902, Palm
Springs CA 92263. 619-320-0728.

AUTOMATION
EQUIPMENT

UREI LA4 mint pr, $ 1095; Lexicon Alex,

Want To Sell

$295; bulk eraser, $49; Stewart direct
boxes mono, $50; 4Ch, $95; Cue command decoder, $ 125; ABC Network
decoder, $ 125; NEW Tascam midiizer
MTS1000, $750; Dyna stereo 120 rack
mt amp, $ 229; Sherwood FM tuner,
new tubes, $49; Infonics T' reel copier 3
copies, $ 125 ea; Crown & Furman elec
crossovers, $95. W Gunn, POB 2902,
Palm Springs CA 92263. 619-320-0728.
Want To Buy
Advent MPR-100 line stage for music.
A Levinson, Sprucehill Music, 1002 S
49th St, Philadelphia PA 19143. 215729-0941.
Esoteric Sound, re-equalizer. JHawtt,
Hawn Audio, 2418 36th Ave W, Seattle
WA 98199. 206-282-0720.
Telephone to cart deck interface,
Henry Engineering Telecadll, BE PC- 1
or similar device. Andy, Ski Areas of
NY, 315-696-6550.

MERCENARY
AUDIO
WANTS TO BUY YOUR:
NEVE-SSL-TRIDENT-AMEK
UPE -TEL ETRONI X - FAI RCHILD
PULTEC-LANG-LEXICON
UNIVERSAL AUDIO-NEUMANN
AKG-TELEFUNKEN-AMS

ANYTHING THAT IS
OF EXCEPTIONAL

ITC 750 series automated PB R- R, $50.
Ken R, 1808 Madison Ave, Toledo OH
43624.419-243-1000.
Wegener 1630 for CNN news, 8450. P
Bridges, KGKO, 202 East Cross,
Benton AR 72015. 501-778-8257.
Printed circuit cards for model 452 bidirectional Carousels, DS-20 switcher,
ITC SP & RP cart machies. R Statham,
WSTU/WHLG, 100 Alice Ave, Stuart FL
34994. 407-692-1000.
SMC 24 cart mono ( 6), in racks,
$300/all. D Lang, NW TalkRadio, 7404
SE Johnson Ck, Portland OR 97206.
800-313-5313.
SMC DP-2complete w/350 (3) and 450
(1) Carousels, ITC reel (4), ARS10C0 reel,
art part out. C Springer, KLMR, POB 890,
Lamar CO 81052. 719-336-2206.
SMC DX-20 switcher w/PDC clock, pwr
sup, encoder w/video terminal, sell as
pkg or by piece. R Statham,
WSTU/WHLG, 100 Alice Ave, Stuart FL
34994. 407-692-1000.

Fidelipac CTR11, $950; AudiCord All,
Ell, A21, $ 950/ea; Radio Systems
RS700 PRO DAT ( 4), $ 1995; Otani
MX5050 (2), $2000; ARS1000 (5), $600;
Tascam 122MKII, $400. C Barinowski,
Good News Network, 3213 Huxley Dr,
Augusta GA 30909. 706-733-8201.

No
matter
how
you
stack
it...
Nobody reconditions
tape heads like JRF.
•Heads restored to new performance
spec at afraction of new cost
•Cart machines and all open
reel formats
•Full line of replacement heads for
all manufacturers
Experience the difference experience
makes. Ask around. Nobody treats you
or your heads better than JRF.

Sentry FS-12C, good/excellent condition, $ 1400. Call 806-372-5130.
LOWEST COST digital system EVER!
The AUTO-MATE uses your IBM 386+
and SoundBlaster card. Totally self-contained playback of spots.music/liners.
Introductory price: $ 149.95! FREE
demo diskAnformation: ( 503) 769-2886.

AUDIO QUALITY!

Want To Sell

"this is not a problem"

BE 5300C tripledeck, stereo, PB, mint
less than 50 hours, BO. R Kaufman,
Pams Productions, FOB 462247,
Garland TX 75046. 214-271-7625, after
3PM CDT.
(ircio Ptue.

(508)543-9670 FAX

ctitiprilent ! ape head, It,'
othcp,'

(804) 984-4255

Ampex tube mixers, plug-in mic preamp modules for PRIO's. W Gunn,
POB 2902, Palm Springs CA 92263.
619-320-0728.

MAGNETIC SCIENCES

249

Kennedy Rd , Greendell. NJ 07839

(201)579-5773 Fax (201)579-6021
Harris Criterion compact ( 2), mono 3
tone cue, 1 machine for parts,
$150/both. B Eddy, WRRR, Box 374, St
Marys WV 26170. 304-684-3400.

CART MACHINES

(508)543-0069 TEL

gre

HALL
Electronics

ITC Delta RIP, almost new. $ 1000/80.
C Scherer, WMMS, 200 Skylight Office
Twr, Cleveland OH 44133. 216-7819667.
ITC 3 deck mono w/spare motor and
top bearing, $ 950. R Statham,
WSTU/WHLG, 100 Alice Ave, Stuart FL
34994 407-692-1000.
Tascam MSR-16 16 trk analog w/dbx,
less than 25 hrs, $3000; Teac A-3440,
nds work, good for parts, $ 150. T
Dupuy, Holbrook Media Prod, 108
Exchange PI, Lafayette LA 70503. 318234-3768.

LPB®

706 Rose Hill Drive Charlottesville VA 22901

The 1.113 Signature III series consoles have

Check out these Great Deals on Rebuilt Equipment!

electronic/mechanical reliability second to none.

Orban 8000A 1::‘,1Stereo Omod
pti -

REBUILT

S 1,495

We have aS15 8Pot Dual Mono Console in stock

Aphex Dominator II Stereo Limiter -

DEMO

S

available for immediate shipment for just 54095!

Otari MX- 5050 Mark III- 2 1/2 Track Stereo Reel -

REBUILT

S 2.195

Res ox H-77 Reel 7 1/2 & 15 IPS -

REM JILT

S

895

795

leas- X I
00OR 1/4 Track Stereo Reel Auto Reverse -

REFillur

S

595

McMartin B-502 5 Rit 10 Input Stereo Console -

REBITIT

S

595

Iici 530 Stereo Equali/er -

REBUILT

S

295

Pouimac SNI R- Il R Precision 13roadband -XXI Tuner -

1.IKF NEW

S 1,295

S15 Model Shown
TASCAM DA-88

The new technology of the DA 88 will dramatically
change the way we work in the studio. not how sve operate the recorder. The DA 88 is alinear digital 8track
multitrack recorder that uses Hi-Snun metal particle

I,PB SALSA - $ 8995 LIST
3S6OX 33 PCS

tape.

yOU

has eever used.

DA -N8 features " AR:" or Automatic Track Find-

ici,, so ilh I( iigaFu le Ilan.' Duos'

Open-ended ars•hilecture.
upgradeahle
Simultaneou, Record and Playnl nids,

ing which is the heart of the 8nun format that altos., s

Stereo and Mono audio
l',er -controlled o;triahlt: audio gut:dap rot lioe Nouoding Negues
..\ccepl, download, from all traffic hnd music scheduling .., tent,
[El

It is designed to operate in the same fashion as

any TASCAM deck

Pro\ ide, a3I- Day historical log
e‘ er\ thing that aired and when
14PS own, support aoinlable 2.-1 hour, ades. 365 day, u, \ ear

the DA 88 to consistently and accurately lock multiple
decks and always have perfect interchangeability of
tapes and decks.

List $ 4,499

IN STOCK!

Call us for the Best Digital, New & Completely Rebuilt Equipment! ( 804) 984- HALL ( 4255) ( 804) 984-FAXX ( 3299)
Circle ( 139) On Reader Service Card
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CART MACHINES...WTS
eucliCord mono cart machine, mint
eondition, $ 650.00. Call 806-3725130.
ITC SP (
2) mono PB, some new parts,
$250/ea. A Switzer, 60 Second Prods,
RR2 Box M430, Monroe NY 10950.
914-496-5371.
'TC PB decks (4), $ 125. D Lang, NW
TalkRadio, 7404 SE Johnson Ck,
Portland OR 97206. 800-313-5313.
Tapecaster 700P some VGC, $ 195;
older 700P, $ 125. A lshkanian, Focus
on Truth, 132 Arbor Oak, Ashland VA
23005. 804-752-6942.
Want To Buy
Harris Criterion 90 rk mting. P Gray,
KJDY, POB 399, John Day OR 97845.
503-575-1185.
Tapecaster RIP, PB, that need repair.
A Ishkanian, Focus on Truth, 132 Arbor
Oak, Ashland VA 23005. 804-7526942.
ITC, BE, Fidelipac cart machines: single, triple, mono, stereo, play &
record/play. Call M O'Drobinak 0 619758-0888.

CASSETTE & REEL-TOREEL RECORDERS
STUDER SERVICE
SPECIALIST
rhousands Serviced • Unbeatable Rates
Precision Capstan Resurfacing

Audio Advantage
Tel (6151742-3831
PRICE-QUALITY-SERVICE
Let Us Prove It

Want To Sell
Ampex AG 350, mono r-rw/solid state
electronics, rie mt, $500; Ampex 350 (2),
mono r- rw/lnovonics electronics, solid
state, $ 300. A Baker, Bdct Prod of
America, 804 E38th St, Indianapolis IN
46205. 317-925-7371.

HEAD RELAPPING/
REPLACEMENT
All tape and film formats

Audio Technics RMX664 4trk, R/P, 6
chnl mixer/rcdr, 2cue sends, phantom
pwr, low speed/high speed RIP, parametric E0 shelving, w/schematics,
$600. G Fitzgerald, Fitzmusic, 37-75
63rd St, Woodside NY 11377. 718-4463857.

Ampex AIR 100 (
2) 4trk $3500 ea, 2
trk 1/2" $4000, (2) 2 trk 1/4" $2500 ea.
212-343-0265.

Tascam 106 6 in, 4 out w/EQ. C
Springer, KLMR, POB 890, Lamar CO
81052. 719-336-2206.

Tascam TSR-8 1/2", 8 trk, mint, less
than 10 hrs, inc remote, $ 1900/80. R
Crabtree, 6201 Grandview Ave, Erie MI
48133. 313-848-6453.

Yamaha MC-802 8 channel mixer,
$365. Troy, 612-443-3637.

ITC 750 ( 2), R- R, R- P, exc cond,
wIspare PB PC card, $ 400/ea or
$750/both. R Statham, WSTU/WHLG,
100 Alice Ave, Stuart FL 34994. 407692-1000.

Otan 5050-SHD 8trk 1/2" newly rebuilt,
heads have full, life left, $ 1800. W Gunn
619-320-0728.

Otari MX 5050, 1/2" 8trk, $ 1000; Otan
MIR 12, 1/4", 2 trk w/time code brd,
$1500; Otani 5050 MKIII, 1/2", 4 trk,
$1000. D Gaydos, WNYU, 721 Bdway,
NY NY 10003. 212-998-1663.

SCULLY
TAPE
RECORDERS

Want To Buy
Console, 8chnl stereo in gd cond, for
high school, donation or low cost. M
Bueshcer, WKNT, Kent School, Kent
CT 06757. 203-927-3501

30 years experience

.1116Neiliânit.
350 N. Eric Drive
Palatine, IL 60067

708-358-4622
Mari SX70 8trk, 1" r- r, new remote ctrl
w/25 ft cable interface, 6 1" tape reels
and maintenance tape, all books and
specs, BO. B Giordano, WOOS, Boston
MA, 617-728-1957.

Panasonic SV-3700 DAT machines (2),
$1200/ea. M Seaver, KUQA-TV, 510
Maine, Quincy IL 62300. 217-222-6200.
Scully 280, 2trk, PB only, 7.5 & 33/4
ips, $200; Teac A-2000, 1/4 trk R- P, exc
cond, $ 200. L Wagner, POB 1788,
Orlando FL 32802.

Pioneer RT 707 as new, $350; Reac
A33405 4 chnl little use, $ 500; Teac
A2300 4chnl, $300; Teac A4010, low
hrs, $200; Akau GX77, $200; Akai
40000, $ 100; Marantz 71 like new
w/box & book, $ 400. J Parsons,
Parsons Sound, 2781 Fayson Circle,

Otani Mark II-IV 1/2" 4-track, multitrack, mint, less than 50 hours, Best
Offer. R Kaufman, Pams Productions,
POB 462247, Garland TX 75046. 214271-7625, after 3PM CDT.

Deltona FL 32738. 904-532-0192.

RE VOX PARTS/SERVICE

Sony MDS-101 mini disc R/P, in orig
box, $450. R Dewese, WJYM, 8761
Fremont Pike, Perrysburg OH 43551.
419-748-8430.

Cassette-CD-Open reel
Rebuilt A77s, $8509 ,
Capstan resurfacing, ALL BRANDS.

Ampex/Schafer AG 440 (
2), 2trk repro
decks, rack mt, $200/ea. D Bailey, Rock
Shoppe Prod, 3422 Beech St, Rowlett
TX 75088. 214-475-9796.

30 Music Sq. W. # 156
Nashville, TN 37203 (615) 244-6892

Ampex 601 portable tape recorders (3)
& Ampex 620 portable speaker/amps
(3). Working when retired, BO + shipping. Mel Crosby, 408-363-1646.

JM TECHNICAL ARTS

Scully ' 100' recorders, record/play
amplifiers, 8, 16, 24 track heads.
Sequoia
Electronics,
4646
Houndshaven Way, San Jose CA
95111. 408-363-1646

EMPLOYMENT
To place ads in this section, use the ActionGram form. To respond to box numbers
write Radio World, PO Box 1214, Falls Church, VA 22041. Attn:
HELP WANTED
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POSITIONS WANTED

PARTS AND SERVICE
SEQUOIA
ELECTRONICS
(408) 363-1648
FAX ( 408) 363-0957
Uher CR134 cassette, $ 195, DAT decks
w/new heads $550, Tascan ATA 608 trk
w/stand, remote, $3250; Otan 5050-8 no
hrs on heads, $ 1595, Ampex 440B-8,
$2450; Tascam 25-2, $695; Ampex
ATR700, $695; Scully 16 trk 2", $3450;
Tascam 52 top of line, $950; M79-24 fully
rebuilt, $ 11,500; Tascam locator for 8516, $ 495; Fostex E22 1/2" timecode
deck, $ 1400; Fostex A80 8 trk w/450
mixer, $ 1350; Tascam 5, $450; Nagra
10" reel adaptor, $950. W Gunn, POB
2902, Palm Springs, CA 92263. 619-32°0728.
Marantz PMD-221 cassette recorder,
$175. Troy, 612-443-3637.
Want To Buy

CD PLAYERS
Want To Sell

Nene console, any type and parts.
212-343-0265.

Fairchild
670
or
660
tube
compressor/limiter, Teletronics LA2A
tube compressor/limiter or UREI LA-3A
solid state compressor/limiter, call after
3PM CST. 214-271-7625.

DISCO-PRO SOUND
EQUIPMENT
Want To Sell
AKAI X700 sound Ix sampling keybd w/
new roll-around stand, $700. BGiordano,
WODS, Boston MA, 617-728-1957.
Clubman Stereo soundmixer 1-5, $ 100;
Realistic stereo, sound mixer, $ 100. P
Bridges, KGKO, 202 East Cross, Benton
AR 72015. 501-778-8257.
Intersonics Sub- woofer, hi pwr servo
sub woofer, 15" servo drivers ( 2) in
large enclosure, will trade for 77 or 44
RCA, $ 750/80. S Homer, KPRZ, 9255
Town Center, San Diego CA 92121.
619-535-1210.
Opcode Studio 3MIDI interface, $ 153.
G Fitzgerald, Fitzmusic, 37-75 63rd St,
Woodside NY 11377. 718-446-3857.

EBS EQUIPMENT
Want To Sell

ALERT! ALERT!
From EBS to EAS in $ 94 flat...
Comply and avoid tune out ,
Send in your working EBS
equipment and we'll recalibrate it
to the new 8second EAS
standard for $ 94 including return
shipping via surface Expedited
shipping will require an upcharge
Call for RepairAuthorization no

20 yr pro seeks PD or Op Mgr pos
w/AOR or Classic. Engineering, programming, prod, promo, mgmt, workaholic, enthusiastic, dedicated. Joe, 517379-3238.

Anncr seeks FT or weekends, will relocate for FT. Mike, 904-255-6950.

Technics (2) mint cond, $550/ea. BGiordano, WOOS, Boston MA, 617-728-1957.

Bdct grad seeks on-air/prod/news slot
Rick, 405-348-6816.

CONSOLES

and further info From the service
pro's at Harris Allied'

National/Intl Sales Industry
leader seeks experienced Bdct
Equipment Sales professional.
Position can lead into upper
mgmt in 1st year! For consideration contact: Bob Vaughan

30 yrs exp MF/HF/VHF engineering,
TV studio, degree, willing to travel.
Installation, trouble shooting, customer
liason, anything considered. George,
513-829-8403.

Iknow Christian music inside and out,

Want To Sell

317-962-8596 ext. 234

309-685-6273

Air/Prod for new guy on block, ready to
travel, any fmt. Lee, 918-627-2586.

fAX 309 685-8860.

CHIEF ENGINEER
Sun, Beaches, Fun! 100kw
Florida FM seeks energetic
team player who has strong
transmitter and studio
knowledge. Good
communications/people
skills a must. Good benefits.
Send resume, salary
history, references to
Radio World, POB 1214
Falls Church, VA 22041
Attn. Box 95-01-25-02RW-E0E

Ambitious anncr/prod whiz, will work
any shift in any market, real, conversational delivery for your country or rock
format. Johnny, 918-224-2468.
Expd Small Mkt manager, sales, programming, production, Ican do it all.
Technical savvy too. C Walter, 919-33°2210.
Fresh out of school, aggressive, attitude, want to relocate. Veronica, 405354-6854.

HELP WANTED
Cape Cod's "
Cleat-Classical"
WFCC
is seeking an ANNOUNCER '
Must have minimum 3-5 years' of
commercial broadcast experience,
a pleasing voice, good diction, and
board and commercial production skills
Classical programming and computer
skills also helpful.
Salary
will be commensurate with
experience and capability
Please send resume, with references and
ademo tape to The Manager, WFCC,
One Villages Drive, Brewster, MA 02631
Cape Cod is abeautiful place to hve!
WPCC is an Equal Opportune gawkyer'

The advertising deadline for the February 22
issue of Radio World is
January 27, 1995

Assistant Chief Engineer for St Louis
FM/FM/AM trombo. Prior experience in
all areas of studio and transmitter maintenance required. FCC license, SBE
certification and computer knowledge a
plus. Resume and references to Bob
Hoffman at WKKX-FM/WKBCI-FM/AM,
111 West Port Plaza, Suite 1000, St
Louis MO 63146. EOE. M/F.
Expanding Christian FM network
needs experienced ministry minded CE
knowledge of low and high power FM
transmitters, FCC rules, studios, and
satellite systems a must. Send resume
and salary requirements to Directory of
Engineering, Oasis Network, PO Box
1924, Tulsa OK 74101-1924.
Opportunity knocks for responsible
person with good pipes. Computer literate. Send tape to: KEMM-FM, Box
1292, Greenville TX 75403. Available
Immediately!

Innovative and experienced, OM/PD/
Morning AT seeks midwest challenge.
Ron, 612-774-0673.
Need organized, enthusiastic, behindthe- scenes, staffer? Recent bdcting
school grad seeks FT sales/traffic/new
etc. Western US preferred, anywhere
okay. Jackie, 405-741-3631.
New man on the rise, ambitious,
dependable, recent grad seeks
smalVmedium mkt, on-air, copywriting,
prod, sports, any format, will relocate.
Kenny, 405-672-2756.
Pro Bdct Engineer w/25 yrs exp seeks
CE/Dir of Eng position w/stable, debt
free stn. Prefer IL, IN or WI. Jeff 719392-5745.
Recent grad wants to come home to
central FL for on- air, prod at
AOR/Classic stn. Amos, 405-682-8529.
Very sharp air, creative prod for country or easy listening stn. Andrew, 918425-2120.
loung energetic and ready to work
hard, crative copy/prod, news air, any
fmt, pleasant voice. Kat, 918-627-4593.
Iwant to make money for myself too,
27 yrs exp, will turn your station around.
Vic, 800-779-4737.
Ready to win in '95! I'll give you numbers, mornings, eve, news, talk,
whatcha got? Experience, references/
tape. HAdams, 904-694-2283.
Versatile, intelligent, great for start
ups or existing stns, want FT airshift,
first PD gig. Janet, 502-895-5888.

Arrakis 6pot, 12 input mono, $500 or
trade for Cart rcdr. A Switzer, 60
Second Prods, RR2 Box M430, Monroe
NY 10950. 914-496-5371.
Calrec M Series MiniMixer, 12 inputs,
stereo, mono, and 4aux outputs, flexible
talkback and monitoring facs, )(km, balnod VO, 196 pt TT patch bay, vgc, $9500.
DGlassner, Airshow, 703-642-9035.

FINANCIAL SERVICES
EQUIPMENT
FINANCING
ON ALL
RADIO EQUIPMENT
• Easy to qualify

Utley 16 x8w/E0 4effects buss quad
monitoring cannon connectors for line &
mic inputs adn connon connectors for
outputs, $850. A Baker, Bdct Prod of
America, 804 E38th St, Indianapolis IN
46205. 317-925-7371.
Alesis 1622 16 chnl mixer, $425. G
Fitzgerald, Fitzmusic, 37-75 63rd St,
Woodside NY 11377. 718-446-3857.
MCI JH416 18x4x2 rcding console
w/patchbays and producers desk,
updated w/5534 chips, $3000. D Bailey,
Rock Shoppe Prod, 3422 Beech St,
Rowlett TX 75088. 214-475-9796.
Micro Irak Sports Remote mixer,
almost new, $ 100. D Lang, NW
TalkRadio, 7404 SE Johnson Ck,
Portland OR 97206. 800-313-5313.
Quad-eight 248 series, 6stereo w/4-toone stereo mix line inputs, 3 midline
EQ inputs, 4output chnls. B Maxwell,
Maxwell Productions, 412-441-2020.
Soundtrax FME-12/4/2 stereo mixing
console, 5 yrs old, $4500/B0. TVNY
Productions, 800-606-8869.
Mackie 1604, $575; Soundcraft Spirit
24x24, $ 3950; Ramsa 820 20x8x16
w/meter bridge, $ 1950; Quantum
23x16x24 as used by LA Philharmonic,
$4950. W Gunn, POB 2902, Palm
Springs CA 92263. 619-320-0728.

Want To Buy
Optimod 8000 á 8100 in any cond; FM
xmtrs in any cond. G Evans, Evans
Communications, POB 7762, Amarillo
TX 79114. 806-355-3517.

Top regional AC FM seeks Air
Talent Chief Engineer Combo.
T&R: WELK, 228 Randolph
Ave, Elkins WV 26421. E0E/NIF

ready now for air, prod. M Pittman, 918451-9436.

CRI FfA4 system consisting of SP800,
SEP400A ( 2), SMP800 and Orban
Optimod 8000A, $2500. G Peterson,
KFXS, POB 8205, Rapid City SD
67709. 605-348-1100.

Mece consoles: any conditioner-ports
Also: VA, ORR ieletronks, Fairchild, RCA,
Puller, API, any TUBE GEAR or COMPRESESSORS
Call 201-798-2745 or iox 201-963-4764

Ampex 440C parts; ITC 850 parts. J
Parsons, Parsons Sound, 2781 Fayson
Circle, Deltona FL 32738. 904-5320192.
Ampex ATR100 taperecorders for
parts. Circuit cards, heads, motors,
machine parts, or electronic parts. Call
818-907-5161.

Sony C-74 condensor shotgun, battery
or phantom pwr, exc cond, short shotgun, $600. E Tome, Audio Etc, 525 W
Stratford PI, Chicago IL 60657. 312975-6598.

is

Fixed-rate, long-term
leases

• Any new or used
equipment
im

100% financing, no
down payment

• No financials required
under S50,000
• Refinancing existing
equipment
EXCHANGE
NATIONAL
FUNDING

Call Mark Wilson
(800) 275-0185
LIMITERS
Want To Sell

MICROPHONES
Want To Sell
Neve 1066 preamp, 3band eq, lo pass
filter, recapped, $ 1500; Summit Audio
TPA-200B dual chnl tube mic prearnp,
still in box, $ 1700. Bob, Clockwork, 606
Mamaroneck NY 10543. 914-381-0%1.
Sennheiser MKH-40 cardioid; Sennheiser MKH-30 Figure 8; M/S mounting
clip; shock mt cradle, exc cond, $ 1600.
DGlassner, Airshow, 703-642-9035.
Symetrix SX202 2chnl mic preamp,
$100. P Russell, Bowdoin Colleg,
Brunswick ME 04011. 207-725-3066.
Audio-Technica AT 831 lavouer mics
(5). C Springer, KLMR, POB 890,
Lamar CO 81052. 719-33&2206.
Sennheiser HMI) 224 headset mic,
$175; Beyerdynamic 01109 headset
mics, $ 75 ea; ElectroVoice RE11
mics, $ 50; Shure SM82 line- level mic,
$110. Troy, 612-443-3637.
EV RE20's, $275-325; Sony ECM377
large dia. cond mic, $495; RCA 44BX
matched set of 3, $3950; Shure new
SM7, $ 395; AKG new D112, $ 295:
Crown GLM200 lavalier like new, $ 125.
W Gunn, POB 2902, Palm Springs CA
92263. 619-320-0728.
Want To Buy
Shure 55 w/flr stand and NBC or CBS
call- letter plates for RCA 44. M
Harrington, POB 7619, Little Rock AR
72217. 501-223-9056.
77-DX's, 44-BX's, WE KU-3A's On-Air
lights, recording lights & audition lights.
Top price paid. Fast response. Bill
Bryant Mgmt, 2601 Hillsboro Rd, G12,
Nashville TN 37212. 615-269-6131,
FAX: 615-292-3434.
RCA 77DXs/4413Xs ribbon, chrome/TV
grey, gd cond, BO R Kaufman, Pams
Prods, POB 462247, Garland TX
75046. 214-271-7625, after 3PM CDT.
RCA ribbons, AKG 451's, Neumann
KM134%, EV 635A W Gunn, POB 2902,
Palm Springs CA 92263 619-320-0728

MISCELLANEOUS
Want To Sell
Cases 10 space Anvil rack, 18" deep,
foam lined outer case, heavy duty casters, front & rear rails, vgc, $275; HD
rack cases (2), 8space 26" deep, shock
mounted inner rack, HO casters. $375.
DGlassner, Airshow, 703-642-9035.
Equiment racks r, ir, 35, 72". P
Bridges, KGKO, 202 East Cross,
Benton AR 72015. 501-778-8257.
Instruction manual, Federal 193-A 10
kW FM xmtr, $ 35. R Humphrey,
WWVA, 1015 Main St, Wheeling WV
26003. 304-234-0057.

CBS Volumes 4000A AM limiter, $75. A
Switzer, 60 Second Prods, RR2 Box
M430, Monroe NY 10950. 914-496-5371.

Rotron Blowers for Elcom,
Harris, CCA, CSI, McMartin, rebuilt
& new. Goodrich Enterprises Inc.
11435 Monderson Si Ornaho, NE 68164
402 493 1886 FAX 402 493 6821

Orban Optimod 8000A, 8100 and 9103
w/compost clipper, $ 1200+. Steve,
CBP, Box 411, Alexandria KY 41076.
312-509-8523.

AT 8. T Partners, 2 line x6 set telephone system, incl 5 sets, new. C
Springer, KLMR, POB 890, Lamar CO
81052. 719-336-2206.

Ceban Optimod 8100; also XT2 chassis, Tesar Audio Prisms and Tesar card
for 8100. P Slalton, WBTG, POB 518,
Sheffield AL 35660. 205-381-6800.

Need 701 music? Pop, disco, rock,
novelty, DAT or reel, great rates, send
list to: Eric Scott Prods, POB 5023,
Veirs Beach NH 03247. 603-366-2013.

BEE
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RENT IT HERE!

MISCELLANEOUS-VVTS

Call Ste, e Kirsch for Details

Onan 7.5 kW natural gas gen set with
transfer switch, low hours, $ 7250. D
Lang, NW TalkRadio, 7404 SE Johnson
Ck, Portland OR 97206. 800-313-5313.

B + 0 Ribbon, mono or stereo. A Levinson, Sprucehill Music, 1002 S49th St,
Philadelphia PA 19143. 215-729-0941.
Pacific Recorders SDA-8 DA w/XLR
connectors. JMiller, KABC, 3321 S La
Cienega Blvd, Los Angeles CA 90016.
310-840-4946.
ABC, MBS or Liberty Bdct 1940's and
50's promo mats, or affiliate fists, programming. P Gray, KJDY, POB 399,
John Day OR 97845. 503-575-1185.
Phonograph records from 1950 - 1970,
all types of music, 45s, 33s, 78s and
transcrptions, top prices paid. B Berry,
Karavan I3dcting, 13 Montgomery Place,
Conroe TX 77384. 800-321-2920.
Jart 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.

RECEIVERS Si
TRANSCEIVERS
Want To Sell
GE Superadio III. c,•;,:im
modified w/noise free SCA
w/improved :Jelectivity 8c sensitivity. $95. Other modifications avail. Performance guaranteed.
800-944-0630.
GE ExecII 60W VHF xcvr, 4chnls, PL,
preamp, access, $ 75. P Russell,
Bowdoin Colleg, Brunswick ME 04011.
207-725-3066

SILVER LAKE AUDIO • 516-623.6114 • FAX: 516-377-4423

Want To Buy
McKay Dymsk DAY, amplified
AM/LW/SW antenna. J Hawtt, Hawtt
Audio, 2418 36th Ave W, Seattle WA
98199. 206-282-0720.

REMOTE &
MICROWAVE EQUIP
Want To Sell
Marti STL on 102.1, exc cond, $ 1000. L
Pesco, KBIX, 5107 32nd St, Tulsa OK
74129. 918-742-2228.
Moseley TRC-15 rmt ctrl subcarrier
UP/TSL return, gd cond, $500. B Eddy,
WFIRR, Box 374, St Marys WV 26170.
304-684-3400.

New carts, still in box, 2.5 min ( 10),
$50/box; 3.5 min, $55/box, 4.5 min,
$60/box; 5.5 min (20), 565/box or $275
for all. B Giordano, WODS, Boston MA,
617-728-1957.

1-800-TAPE WORLD or 1-801245-60W
/lie II beat any priced 595SHIPPING.FREE CAT
10k AM, non dir, C-QUAM stereo, N
FUll
MAXELL
SONY
99
OM 128
749 o; III
:20NC
99
Central AZ. 602-774-0864.
69181120 6.69
0A1 125w 9.99 till 90 1/9
SY0S.tio 899
mor,(74 1199 1111S 90 229
Hit 92t 599
Building, property, amtr in Takio MO, 1.750115
399 1201161 2/9
10.99
79 si 120
699
$50,000. K Wolf, KMZU, 102 N Mason, 19( 1170
S, 9'
9C
19
IV( Sil 20 649 ST160
899
Carrollton MO 64633. 816-542-0404.
TAPE WORLD no SPRING V. 'Una PA 11003 /AM 412.2134298
VEP 400 DFFE'•?EN'• SAME DA ,SHIPPING MF85
MANCHESTER NH 5kw-U WKBR,
10 112" stereo automation tapes, 330+
$290k. Additional 46-acre site option.
reels, inc 150 oldie reels, $ 1.50 or $400 for
Bob 617-449-5618.
all. JEgloff, UVCI, 5582 Rapid Run Pike,
Want To Buy
Cincinnati OH 45238. 513-922-7049.

Need Prince Black album, Node
Paramore In Tokyo in Love; Martha and
the Vanellas Heatwave other 45 RPM
singles 1950-1969 inc 5keys, R & R, R
& B, Doo-Wop. D Fields, Legacy Prod,
POB 194, Araca AR 72711. 501-4518803.
ENG Ven 35' or greater telescoping
mast, less than 50,000 miles, state
price and cond. R Evans, Evans
Associates, 210 S Main St, Thiensville
WI, 414-242-6000.

,

MCI PRS10 composite STL, 945.0
mHz. D Lang, NW TalkRadio, 7404 SE
Johnson Ck, Portland OR 97206. 800313-5313

WE RENT
TELOS ZEPHYR
000QEI QUICK-LINK
eo

Flak
Gruastein
Audiu/Video
Consullants

J. Ni

r•f

COMREX
rxicr?,/,,

610-642-0978

Moseley TRC-15, remote control, gd
cond, will trade for 77DX or 44 series
RCA or $500. S Homer, KPRZ, 9255
Town Center, San Diego CA 92121.
619-535-1210.
Davis Communications Group Cellular
prod unit to interface broadcast remote
mixer to acell phone, incls docs and
adaptor for Uniden CP2000, good cond,
BO. G Peterson, KFXS, POB 8205,
Rapid City SD 67709. 605-348-1100.

95e9922

Proven in more than
150 Installations!
The world's
most capable
Digital Satellite
receiver
at an affordable
price!
Compare
before you buy!
All Westwood One
Formats!
Zephyrus for JSA
Zephyrus 700 SCPC
We Repair

Want To Buy

& Rebuild all

Marti RPU gear, either VHF or UHF
w/matching rcvr, state price and cond. F
Morton, KMGZ, POB 7953, Lawton OK
73506. 405-250-4464.
Composite STL's (2). P Gray, KJDY,
POB 399, John Day OR 97845. 503575-1185.

Popular Receivers
Quic k Service!

Satellite Systems
(719) 634-6319
Want To Buy

SCA RECEIVERS-ALL TYPES

DAYTON INDUSTRIAL CORP.
(Manufacturer)
2237 Industrial Boulevard
Sarasota, FL 34234
Tel: 813 351 4454 FAX: 6081

riel

Advanced Micro remote control, $600.
S King, KMML, 1703 Avondale St,
Amarillo TX 79116. 806-355-9777.

SATELLITE
EQUIPMENT
Reading Service / Ethnic / Data
Professional / Table
Will work to meet your receiver needs

STATIONS
Central WV 25 kW FM, 1 kW AM
combo, $310,000 cash sale. Jack, 304765-7373.

Want To Buy
Acrosound TO-350 or Peerless S-2680. B Leslie, Pro Rcding, 13709 Mapleleaf
Dr, Cleveland OH 44125. 216-662-1435.

January 25, 1995

Want To Sell
DX 500 antenna, consumer model for
TV or audio subcarrier, $50. D Littleton,
WAZF, 875 East 15th St, Yazoo City
MS 39194. 601-746-7735.
Full inventory of commercial, high stability +/- 100 kHz or PLL +/-15 kHz
LNB's, C- Band, Ku-Band. A must for
digital or SCPC reception. Low competitive prices. SCPC commercial frequency agile receiver. Other hard-tofind commercial broadcast satellite
products. Call for prices. Universal
Electronics, Inc. 614-866-4605 FAX
614-866-1201.
Wenener 1601-50 mainframe, 1605-03
power supply, 1638-08 RX translator
9.69 MHz, 1606-21 block convertor,
1646 dual 35 Hz tone decoder, 1645
dual 25 Hz tone decoder and 1622 dual
demod, BO. G Peterson, KFXS, POB
8205, Rapid City SD 67709. 605-3481100.
Tru-Spec LA-915 LNB line amps, 20
dB gains, low noise, 2dB, $11/ea. A
Wudel, ILCC, S 18th St, Esterhill IA
51334 712-362-4119.

Comstream ABR200 capable of picking
up SuperRadio's Open House Party
feed; Also Ku band dish and LNB, state
price & condition. F Morton, KMGZ,
POB 7953, Lawton OK 73506. 405-2504464.

SOFTWARE/
DATABASES
Want To Sell

Ron Balonis' Broadcast Engineer's
Computer Toolbox makes acomputer a
technical assistant for an engineer . For
detais, write Computer Too!boxes,
118 Rice St., Treksyille, PA 18708 or call
1-717-696 1490 300/1200/8/N/1.

Purchase or lease to 0 & 0 your dark,
nearly dark, troubled or redundant AM,
FM or LPTV in Western US. JMann,
509-248-6623.
Small AM or FM in college mkt. Mr.
Ford, 310-423-3899.
Purchase, Lease to purchase, 08,0 your dark, nearly dark, troubled or
redundant AM, ( FT,DT) FM, LPTV in
Western U.S. Reply to Radio World,
POB 1214, Falls Church VA 22041. Attn
Box if: 95-01-25-01RW.

CROUSE-KIMZEY
OF ANNAPOLIS
tops in broadcast equipment

1-800-955-6800

FidelipaciAudiopak Mastercart II gold
or M-4 light blue in 2:30 through 4:00
lengths, must be in vgc, call after 3PM
CST. 214-271-7625.

TEST EQUIPMENT
Want To Sell
Control Design 25 hz tone sensor,
$150; Heathkit Oscilloscope, $ 125;
Heathkit 1M-12 distortion meter, $ 100.
P Bridges, KGKO, 202 East Cross,
Benton AR 72015. 501-778-8257.

PRODUCTS COMPANY

L

r

-

Audio Cartridge
Rebuilding
Division
Rebuilding/reloading, like new,
all brands, any length up to &
including 3.5 minutes, $ 1.95 ea.
FOB out plant, 48 hrs delivery.
(New rate effective 9/1/93)

Alt« 604E speakers; Roberts 770X
recoder, 2 trk amps in consol; Scully
284-B 8trk, Sound Work 1280-B shop
brd, 12 in 8 out, Ampex 351 remote
mat; Nakamachi stereo deck; Tascam
122MKII; Lexicon PCM-60 echo unites;
UREI 1176 LN (2) limiters; wired patch
panels (3); much more, for list: Lee,
Oakridge Music, 2001 Elton Road, Ft
Worth TX 76117. 817-838-7623.

New NAB Marathon cartridges

prices on request.

35 Years professional experience!
Lifetime member AES RD. MYERS Sr.
Manufacturers of Audio Devices,

TAPES/CARTS/REELS
CD's

Continuous Tape Mag.
69 Sandersdale

Want To Sell

Rd. Charlton,

MA 01507

1-508-248-3157 or 1-508-853-0988

Scotchcart II's ( 1000) in 2:30 - 4:30,
$1.25/unit; B Giordano, WODS, Boston
MA, 617-728-1957.

Circle

(
162) On Reader Service Card

PHONE: 703-998-7600 FAX: 703-998-2966
Call Simone Mullins, Classified Ad Manager, to
to pay, we now accept VISA and MASTERCARD.

fladic)Werld.
5827 Columbia Pike, 3rd Floor

Absolute Broadcast Automation

Falls Church, VA 22041

Naples, Florida ( 8131 643-3689

with any of your requirements.

RADIO! The beat goes on!

Want To Buy

Want To Sell

Select

...country, top 40, news,
urban, talk, jazz, the classics,
mixed bag...

Stn in IN needs old carts, mics, cable,
signal proccessing, recording, telco,
studio and xmtr equip. Michael, KGLP.
505-863-7625.

Pans Jingles ref tapes, 1951-1976, BO
R Kaufman, Pams Prods, POB 462247,
Garland TX 75046. 214-271-7625.

STUDIOS

PC SOFTWARE for Broadcasters. Traffic,
Billing, & Accounting. Powerful, inexpensive. Works with automated, satellite or
live operations. INTERFACES with popular
DIGITAL AUTOMATION SYSTEMS. Try it for
60 days, no obligation.

The following distributors serving the broadcast industry would be glad

ask for Kathleen

Midwest bdct veteran seeks AM/FM or
FM only, owner-operator situation, $ 1
million and under considered. B Holtan,
3619 Greendale Ct, Eau Claire WI
54701. 715-831-8110.

Audiopak ( 100) 3.5, 5.5, 10.5 minute
carts. G Barinowski, Good News
Network, 3213 Huxley Dr, Augusta GA
30909. 706-736-1269.

Want To Sell

reserve space in the next issue. Use your credit card

DISTRIBUTOR DIRECTORY
to help you

26 year radio veteran with good references seeks co-signer to purchase a
going small market AM or silent partner
to put dark AM on the air, stn to serve 2
counties that need stn. B Rachels, 516
Colton Ave, Thomasville GA 31792.

TAX DEDUCTIBLE

CORNELL-DUBILIER
MICA CAPACITORS
FROM STOCK

JENNINGS VACUUM
CAPACITORS
FROM STOCK

JENNINGS VACUUM
RELAYS

SURCOM ASSOCIATES ,INC.
2215 Faraday Ave., Suite A
Carlsbad. California 92008
(619) 438-4420 Fax: ( 619) 438-4759

from these categories for best ad positioning:

Acoustics
Amplifiers
Antennas & Towers & Cables
Audio Production (Other)
Brokers
Business Opportunities
Cart Machines
Cassette & R-R Recorders
CD Players
Computers

Consoles
Disco-Pro Sound Equip.
Financial Services
Leasing
Limiters
Microphones
Miscellaneous
Monitors
Receivers & Transceivers
Remote & Microwave Equip,
Satellite Equipment

Software
Stations
Stereo Generators
Tapes, Carts & Reels
Tax Deductable Equipment
Test Equipment
Transmitter/Exciters
Tubes
Turntables
Positions Wanted
Help Wanted

Classified Advertising Rates Effective January 1, 1994
1-9 COI inch ( per inch)

10-19 col inch ( per inch)
Distributor Directory
Professional Card
Classified Line Ad
Blind Box Ad

lx
$60
55
100
65

3x
6x
58
54
52
49
95
90
60
55
$1.50 per word
$10 additional

12x
49
44
85
50

To compute ad costs: Multiply the number of ad inches (columns xinches) by the desired
rate schedule for your per unit cost. Example: a3" ad at the lx rate is $ 180, at the 3x rate
$174, at the 6x rate $ 162, at the 12x rate $ 147, etc.

EE
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TEST EGUIPMENT...WTS

Dummy load 1kW AM, $ 75. PBridges,

1EK 140 NTS GEN, TEK 520 vet
scope,
Phoenix
5500
Data
Communication analyzer, pulse gen,
zsstd TEK 0 scopes, BO. Barry,
F.)owneast Mac School, RFD 1Box 388,
Machias ME 04654. 207-255-4735.
7118 analyzer, plug in, freq
intri knob damaged, microwave composen:s are in gd cond, digital storage and
video output sections nd repair. BO,
Barry, Downeast Mac School, RFD 1
Box 388, Machias ME 04654. 207-2554735.

KGKO, 202 East Cross, Benton AR
72015. 501-778-8257.

NEW
McMARTIN
BF-5K

- ektronix

F1M-21 field strength meter, like new,
$2800. D Lang, NW TalkRadio, 7404
SE Johnson Ck, Portland OR 97206.
80C+313-5313.
Want To Buy
Hickok 605A tube checker operating
manual, copy ok. B Leslie, Pro Reding,
13709 Mapleleaf Dr, Cleveland OH
44125. 216-662-1435.
PALKW 1SWR Meter, 2scale 0-100W,
0-1000W W, gd cond. F Fabre, WFVL,
POB 201, Lajas PR 00667. 809-8994924

TRANSMITTERS
Want To Sell
Collins 20V-1, gd cond, BO E
Pendergast. KAOK, FOB 19090, Lake
Charles LA 70615. 318-436-7541.
LPB 20-T 20 W AM wispares, solid
state, 5200 R Dewese, WJYM, 8761
Fremont Pike, Perrysburg OH 43551.
4'9-748-8430.

BEXT

Great new or demoed FM
transmitters, exciters, amps and
STI's, some at discount prices

USA 619-239-8462
FAX: 619-239-8474

Lowest priced
tube replacements

5500 W FM, broadband grounded
grid output circuit, VSWR protection, excellent efficiency 75-80%
automatic recycling & overload
status. Fully remote controlled.
FCC approved to 5500 watts.

Goodrich
Enterprises, Inc.

Harris FMK 100 W FM wiMS 15
exci:er, spare tube, on 91 7, great cond,
$4500. M Kellom, WMSE, 414-2777247.
Harris plé.te xfrmr for MW5, $ 500. S
King, KAJML, 1703 Avondale St
Amarillo TX 79116 806-355-9777

BESCO

Omaha, NE 68164
402-493-1886
FAX: 402-493-6821

/ ALL - Powers
/ ALL - Manufacturers
/ ALL - Instruction Books

Marti STL-3 (
2), one complete, one for
parts, 2xmtrs & 2rcyrs, Marti M 20C rk
mt xmtr: Marti MR 100/450 rpu tube
type rcyrs: all w/manuals and spare
tubes, $ 500/all + freight. R Wright,
WWLX,
1208
N Lccust Ave,
Lawrenceburg TN 36464. 615-7622916
Continental 317C2 gd cond wisome
repairs needed, 50,000 W AM, $ 15,000;
Gates FM 20H3, 20 kW in fair cond,
$15,000. P Christenson, Prism Radio,
3101 University S, Jacksonville FL
32216. 904-721-8223.

LOCATION SERVICES

Tower Sales 8£ Erection

11,11111£ (V11101, Inini the u.K
me provide acomprehensive service
•we oreanue wilt], tory our shows
•we provide temporary equipment
•live links via ISDN/Switched 56
•experienced rodio engineers
•we hilp you low op guests
Contikt London , 11i Si It: Still°
Good Morning from Great ileirain
.\.:aeid
15

••

1St TV

ir liti•nrian &

To
OMM
CommurocatIons SpecmOsts

S
A
E

$58,000

10 kW 1970 MARCONI 86029

$18,000

10 kW 1980 PYE/TVT LDM 1235/02/01

$24,000

1kW MARCONI. Various units

$6.000

FM Transmitters

EVANS ASSOCIATES

$18.000

1kW 1970 MARCONI

$6,000

1 kW CTE. NEW

$9,000

TV • FM • AM • lifs• Satellite
FCC Apples ions, Design
and Field Engineering

50 kW 1970 MARCONI I-1F

VicierviDataiVoice • tight Fiber 8
Microwave•Woe-A ,ea Networks 8STLS

AVAILABLE

210 S. Main Street
Thiensville, WI 53092
(414) 242-6000 • FAX ( 414) 242-6045

Tune and test on your frequency, available on site.
Complete inventory on
request.

Phone: 214-630-3600
Fax: 214-226-9416

REMOTE EQUIPMENT
RENTALS
COMREX and GENTNER
1, 2 & 3- Line Extender Systems
Now Wih The New GENTNER EFT- 3100
MARTI VHF/UHF RPU Systems
Switched- 56 Systems
Cal or FAX Dwight Weller

CONTACT:

•ALL PRICES QUOTED IN

Ray Anderson

Member AFCCE

MU
NlofIct, I,arson & Johnson, Inc.
Coremitinc, Tciccommumt.ii:ons
Iminneem

Issu Skyline

Place, Suite 800

5203 Leesburg l'ike
Falls Church VA 22041
(703) 824-5660
FAX: 703-824-5672
%lend', . 11 ( C1

800- 743- DOUG
MULLANEY ENGINEERING, INC.
Consulting Engineers
•Design & Optimization of
AM Directional Arrays
•Analysis for New Allocation,
Site Relocation, And Upgrades
AM FM TV 1_1, 1V
Wireless Cable
(MDS/MMDSATEStOF SI
'Environmental Radiation Analysis
*Field Work
*Expert Testimony
9049 Shady Grove Court
Gaithersburg, MD 20877
Phone: ( 301) 921-0115
Fax: ( 301) 590-9757

US DOLLARS

East Anglian Productions
Studio House, 21-23 Walton Road,

Transmitters supplied re-

Frirton-On-Sea, Essex. C013 OAA. UK

conditioned and tuned to
your frequency. 3 month
warranty for parts and
labour, excluding tubes.

Harris BC- 5H 5000W AM xmtr, BO +
shipping; also Harris directional xmting equip for 5000W xmtr. Jack, 304765- 1373.
CCA Electronics has the following
trade-in equipment for sale. Wilkinson
FM20000B 20KW FM. Harmonic filter
and directional coupler for 20-25kw
CCNCSI $600 each or both for $ 1000.
Also RCA BTA-50 50kw AM. Please
contact Steve, Howard, or Darrin at
404-964-3530 Se habla espanol Pregunte por Tyler.
Ness &Ir 'ilirio, 21) Vt. It I&Is111111 I
II
fix( ¡ nits. Nets XI, U111111 III‘11(10 -(1.) I ‘I
1411% rulwititili did ri
use % Mlle
&I( Mill'1111
10 l'ni ilers VAX.
li IHer., 1I13.3 Mdiuler8ori
Al titi Iti 1.
102 191 I
8titi fa\ 1112-193 ti82 I
RCA 20Kw FM w/o exciter, good condition, from metro market, many spare
parts included. Call 806-372-5130.

TRANSMITTERS - TV/FM/AM, new
and used Tubes, xmtr parts 305-7579207
Used equipment for sale: Retar SCM1, Beier RFA-1, Beier FMS- 2, Belar
FMM-1, Moseley MAC 1600 system,
Orban Optimod 8100A, dbx 160 & 160X
compressor/limiter, Dielectric coaxial
switch w/switch panel, JET EBS receiver/generator, Gentner patch panel,
Electro Impulse 5kW dummy load and
Harris racks. Call Transcom Cor-poration 800-441-8454 or 215-884-0888.

•Watch this list grow.
•Shipment from USA stock.
•Manufactured in Russia slargest
power tube factory.
See Us At
•Generous • warranty
NAB '95
based on high quality.
•Honest prices based on in Booths
5313 5314
quality at low cost.
Broadcasters

Want To Buy

Phone: 800-239-6900
205-882-1344
FAX: 205-880-8077

Collins 20V3 xmtr instruction book
w/schematic diagram, gd cond, $ 10 F
Fabre, WFVL, POB 201, Lajas PR
00667. 809-899-4994.

OEMs, Distributors,
Volume Purchasers
Phone US: 800-578-3852
& US: 415-233-0429
FAX: 415-233-0439

3kW xmlr in good cond, late model preferred A Lane, WBYW, POB 2892,
Grand Rapids MI 49501. 616-451-9904.

Cirde (208) On Reader Service Card

You Need It...

WE MAKE IT!
I
if & /
loan,

Broadcast and Telecommunications

V

ACCEPTED

Call and take advantage of
our liberal trade-in plan.

Contour NI:piling-SU Paths

Doug Vernier
Ii 0..1( (
10 ,1
,1
Pri : Inc., : lit' Dr
echo Tall.. IA bi iii 1

3CX15,000A7
4CX400A
3CX15.000A3
4CX350AC
3CX10,000H3
4CX350A'8321
3CX 10 .
000 A7
4CX25014/7580W
3CX3000F7/8162
4c)(2508 T
3CX3000A7
4CX250BC/8957
3CX2500H3
4CX250131203
3CX2500F3 /8251
4X150A '7034
3CX2500A3r8161
5CX1500B
4X15,0007/8910
5CX1500A
4CX15.000/A 8281
YC130 ,9019
4CX10.000D '8171
5U4G
4CX5000A/8170
6AS7
4CX3500A
4CX1600U
6550B
4CX1600B
8560AS
4CX1500A
811A
4CX800A
833A
4CPX800A
833C

•MAJOR CREDIT CARDS

FAX: Country Code 44 ( 0)255 850528

ANI I'M IV Searcl: Programs

l'AA To‘ver-l)raw •I'enver

$52,000

•PART EXCHANGE WELCOME

Tel: Country Code 44 ( 0)255 676252

Mirkwood Engineering
Services

IIAZ-1(mo ) 1' 1.ount

Want To Sell

Shortwave Transmitters

/ ALL - Spares

North Arnencii
PC — SOFI'WARE

TUBES

10 kW 1986 PYE/TVT 1233/50/02

CONSULTANTS
Consulting Communications Engineers

McMartin AM/FM xmtr, any model,
exciter or stereo modules. Goodrich
Ent., 11435 Manderson, Omaha NE
68164. 402-493-1886.

•TRANSMITTER HIRE

WELLER AUDIO-VISUAL ENGINEERING
Baltimore, MD
Phone. ( 410 or 800) 252-8351
FAX: ( 410) 252-4261

Ben Wall
President

50 kW 1978 MARCONI B6034

/ ALL - Complete

SERVICES
IN THE UNITED KINGDOM

o

5672.

AM Transmitters

0.41414 3014

91 AM & FM
Pre-Owned Units
in Stock

11435 Manderson Street

5kW AM in good cond, later than 1975
now in SE. JKatz, Genesis Radio, 417
Main St, Headland AL 36345. 205-693-

RE- CONDITIONED TRANSMITTERS

World Leader
In AM - FM
Transmitters

Internacional
.7Vow•

61

Reliability
Your one call
andfor
Economy
Quality,
in FM transmitters

Consultants
Muitidscipline Engineering and Planning Fi-ni
nclutrig • Application 8Allocation Services
• ;'roiœl Engineering 8Construction
Management • Site Acquisition
•Rural 8Remote Sae installations
•Field Service. Studio Design & : nS1a&a1)11
sê Park Ave. Claremont, NH 03743
(603)542-6744

•

SST

Series — Low Power Solid

State FM from 30 to 500 watts.
•

•eeeetd Series

— Medium Power

Solid State FM 1 to 11KW

Co Isulting Communicatio is
Engineers
•F ( X; 11,1(ëi 1IaSeS
•tIX; App.iMitiOnS and f
1:0(01000 ig
•Frequency Searches and
Coordination
•AM-FM-CATV-ITESI Ply

• ECC) Series — Medium Power
Grounded Grid Triode, Single Tube
FM from 4 to 11 KW.

OWL ENGINEERING, INC.
•
1400-797-1338
1306 W. County Road. F,
St. Paul, MN 55112
(i512)631-1338
eeee A1 CC •

•

MK

Series — Medium and High

Power Grounded Grid Triode, FM
from 1.5 to 50 KW

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

*Teletechjnc.

I. Z. Sawyer

lqt()Al)( -.V.:T
T. ,
\NTS
AND I.Ni,l›.1•1.1: ,;
•
Ingincorinv
•1
11, (
•I
I
• ( 111. lera r, .5i•iiro.lnut Ise(
•()N .1 \( I
Kenneth VV. Hoehn
214, Nlielne.in As e
Pear horn. Nil . 18124

Technical Consuhanis

(313) 562-6873

1-800-255-2632
• It Applications &

Giants

The

4CCI) - 113

"The Transmitter People"

• frequency.Siadier, - Class Upgades
• Diroctional Antennas

AM/FA/TV

• Iligh Poster Antenna Anay s
Telcfax: (301) 913-579S
iiyhi.iird I
ir

.
11,e.

Ittil

752 Warren Street, Hudson N

518-828-1690

BEE

62
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TUBES...VVTS

TRANSMITTERS

TRANSCOM CORP.

12AY7 and 5651 have many tubes am

Electronics, Ltd.

willing to trade. R Miller, KUAU, Box
575, Lahaina HI 96767-0575. 808-572-

1-800-348-5580

5534.

FAX: ( 708) 208-2550

Collins 831C-2

1 kW AM 1980 Continental 314R-1

1 kW FM 1975

RCA BTF 1E2

5 kW AM 1977 RCA BTA 5L

2.5 kW FM 1983 Harris FM2.5K
3 kW FM 1980 CSI 3000E
3 kW FM 1974 Harris FM3H
5 kW FM 196? Gates FM5B
Harris FM2OH/K

Want To Buy

.Richardson

nil I
.

1 kW FM 1978

20 kW FM 1976

FOR THE BEST PRICE
&24 Hr service on transmitting tubes
coil Goodrich Ent Inc ot 402-493-1886
cloy or night, FAX 402-493-6821.

é

.••

For the best deals on Celwave products,
Andrew cable and Shively antennas.

RCA BTF 10D

Amperes, RCA. Westgate 800-2134563.

service

Fine Used AM & FM Transmitters
and Also New Equipment

10 kW FM 1968

1000, all types, full warranty EIMAC,

• EIMAC, BURLE,
SIEMENS, AMPEREX,
NATIONAL, and more
Off-the-shelf delivery
▪ 24-hour emergency

fell] /et

-

4CX250B, 4-400, 833, 813, 5CX1500, 4-

Buy Factory Fresh
New Tubes

Want To Sell

Power You Can
Trust

ITT CS & F 500-0015; 12-500 PF

WANTED!
litbes

15,000 vdl ( 2); itt cyhp 650-555; RCA
892-R; RCA 5671. C Geisendorler,
WTJR, POB 3112, Quincy IL 62305.
217-228-1616.

Power Grid Tube
Remanufacturing
with New Tube
Processes

We BUY & SELL all types of
transmitting/receiving tubes.
C&N Electronics
Harold Bramstedt
6104 Egg Lake Road
Hugo, MN 55038

ECONCO
Quality
Rebuilt Tubes
Apprommotely

Call 800-414-8823

2
/
1

(612) 429-9397 ext.23
(800) 421-9397 ext. 23
FAX ( 612) 429-0292

the

Cost of New

(irde ( 21) On Reader Service

Call for Our Price List

1077 Rydal Road # 101
800-441-8454 • 215-884-0888 • FAX No. 215-884-0738

Want To Sell

916-662-7553

varian@

Grcle (67) On Reader Service Card

Card

TURNTABLES

800-532-6626

Rydal PA 19046

1995

REK-O-CUT

(2)

(
2)

TT

w/tone

arms,

FAX 916-666-7760

$100/ea, Sparta

Circle ( 205) On Reader Service Card

KGKO, 202 East Cross, Benton AR

TT w/tone arms and

mono preamps, $ 510 ea. P Bridges,
72015. 501-778-8257.

Circle (44) On Reader Service Card

A DVERTISER I
NDEX
This listing is provided for the convenience of our readers.
Radio World assumes no liability for inaccuracy.

IHeavy Duty Replacement Transformers, DC Filter Chokes and
Capacitors for AM, FM & TV Transmitters manufactured by:

AEL, CCA, CSI, COLLINS, CONTEL,
CONTINENTAL, BAUER, GATES, GE, HARRIS,
ITA, McMARTIN, RAYTHEON, RCA, SINGER,
SINTRONIX, WILKINSON.
Many other models also available. FAST delivery and FREE technical

support.
24- HOUR WEEKEND TECH SUPPORT HOTLINE

Write or FAX for afree Catalog

a

5869 Waycross Avenue,
El Paso Texas 79924
TEL: ( 915) 751-2300
FAX: ( 915) 751-0768

tWL

irETER

47
33
30
6
6
12
27
35
37
53
36
52
63
20
44
29
46
44
45
20
39
4
62
1

DAHL CO.'

52
20
13
II
42
44
3
50
52
7
11
23
10
36
62
17
61
36
18
55
32
19
52

Reader
Service
No.

Page
No,

Advertiser

360 Systems
AEO
AEV SNC
ATI
Altronic Research
Amber/Neutrik
Arrakis
Arrakis
Arrakis
Arrakis
Audi-Cord Corporation
Audio Broadcast Group
Auditronics
Autogram
Avcom of Virginia
BSW
Belar
Benchmark Media
Bext
Broadcast Devices, Inc.
Broadcast Electronics
Burk Technology
C&N Electronics
CCA Electronics
CRL
Cellcast
Circuit VVerkes
Clark & Associates
Communications Data Service
Computer Concepts Corp.
Comrex
Continental Electronics Corp.
Corporate Computer System
Cortana
Cutting Edge
Dataworld
Denon America
Dolby
Econco
Econco
ElectroVoice
Energy-Onix
Excalibur
Fidelipac
Fidelipac
Gentner
Ghostwriters
Gorman Redlich

117
9
216
77
46
28
20
215
57
81
Ill
155
188
31
123
182
29
54
151
178
115
11
21
129
85
165
134
97
63
35
136
94
10
201
191
220
143
52
203
205
147
113
146
17
171
170
161
4

58
52
34
38
28
44
44
16
21
60
22
57
40
44
36
14
26
24
25
49
62
20
52
44
20
2
15
45
52
56
36
8
9
44
48
54
20
61
31
36
62
58
62
30
4I
64
20

Hall Electronics
Halland Broadcast
Harris Allied
Harris Allied
Hnat Hindes
IFR Systems, Inc.
J Squared Technical Service
Korg
Lectrosonics
Marathon
Mani/Broadcast Electronics
Modulation Sciences
Moseley
Mouser Electronics
Myat
Nautel
Orban
Otan
Pacific Recorders
Pacific Recorders
Peter Dahl Co.
Phasetek
Pristine Systems
Prophet Systems
Radio Design Labs
Register Data Systems
Roland Corp.
SWR Inc.
Satellite Systems
Scott Studios
Shively Laboratories
Sine Systems
Sony Pro Tape
Stephens Communications Inc.
Studio Audio & Video
Superior Electric
Svetlana Electron Devices
Svetlana Electron Devices
Telos Systems
The Management
Transcom Corp.
USAFoam
Varian
Ward Beck
Wheatstone
Wheatstone
WireReady

Publisher

Circle ( 22) On Reader Service Card

Stevan B Dana

Associate Publisher

Carmel King

Marketing Consultant

.A1 Leon

Marketing Assistant

For information call
-ei•`\ Simone Mullins at:

'
1-800-336-3045
-FAX:

Annette Deutscher

Production Director
Publication/Desktop Sys. Mgr

Lisa Stafford
Julianne Shannon Stone

Classified/Showcase Production Coordinator

Vicky Baron

Ad Production Coordinator
Production Assistant

102
167
22
73
119
169
66
82
185
18
142
38
180
99
114
100
71
140
199
208
95
8
67
116
44
84
141
43
93
Kathy Jackson
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The contemporary 210 console contains exactly those features and qualities

Why Auditronics'
210 console
remains radio's
virtual
standard

your on-air people tell us they need to do their best work. Nothing more,
nothing less.
The Auditronics 210 has the best record for up- time of any radio console.
It just plain works, elegantly, all day, every day, all year, every year.
And, most important in this age of cost concern, we've made our production
more efficient, so we can deliver today's 210 console at aprice less than that
of over adecade ago.
It's no wonder the 210 console continues to be the on-air mixer of choice
among quality- conscious broadcasters. Choose the Auditronics 210 for
your next console replacement or upgrade. Call 901-362-1350 today for
complete information.

This Auditronics 210-18 in KPFA-Berkeleys' on-air studio is one of four 210s in use at
the Pacifica Foundation station.

ouditronicf, inc.

3750 Old Getwell Road, Memphis, Tennessee 38118 901-362-1350 FAX 901-365-8629
Grcle (
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OUR NEW R-60 CONSOLE

has
what stations really want: reliable illuminated switches— everywhere; smooth
feeling P&G faders; a powerful monitor
section. Our exclusive Simple PhoneTM
module is friendly and easy- to- operate,
providing error-free talk segments.
The R-60 is TOTALLY MODULAR to
streamline service— no motherboard
mounted components. The quality of each
module is unsurpassed; we even measure every resistor, capacitor, and diode

1111Ml•-•-•-•

7305

Performance

Drive,

before it's installed. Completed consoles
are burned in prior to final test. Meticulous
care is the key here, so you can expect the
ultimate in reliability.
Perhaps more important than high
technology features and good looks is the
fact that the R-60 is built and supported by
Audioarts Engineering— a highly professional and dependable company you can
count on.

A SUCCESSFUL
WITH R-60.

STATION BEGINS

AUDIOARTS ENGINEERING

Syracuse.

New

York

13212
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